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General Notes:

1) Unless otherwise indicated, elevations shown in the report are based on the North American Vertical Datum of 1988
(NAVDSS). Field survey data used for the HEC-RAS model was provided by District 1 Survey Branch (Sept. 2011).

2)  The hydraulic/scour results and recommendations provided in this report are based on information and survey data
currently available. Some assumptions and simplifications for the hydraulic modeling were necessary due to
limitations of the HEC-RAS modeling software and other site-specific factors [i.e. the complex arch-span design and
the sigmificant hydraulic skew (bridge/bent alignment relative to the direction of flow)].

3) Due to the length of the proposed bridge and the significant bridge skew (relative to the divection of flow), there is
roughly 320 feet (measured longitudinally along the main channel) between the approximate upstream and
downstream limits of the proposed bridge. For simplification purposes, the area between the upstream and
downstream limits is referred to as the "bridge limits" in the report/study.

GENERAL INFORMATION

It is proposed to remove an existing arch-span bridge (Br. No. 01-0015) and replace it with a
new bridge structure (Br. No. 01-0080). The existing structure name of “Middle Fork Smith River”
would be maintained. The proposed bridge location is just south of the existing bridge along a revised
route alignment on State Route 199 in Del Norte County. The bridge site is located roughly 2 miles east
of Patrick Creek, California, along State Route 199.

The original bridge was built in 1925 by the U.S. Bureau of Public Roads and widened in 1972
by Caltrans. The existing structure is a continuous 8-span, Cast-In-Place (CIP), Reinforced Concrete
(RC) structure consisting of four approach spans at the south end, a main span, and 3 approach spans on
the north end. The main span is 83 feet in length (measured along the centerline) and consists of a
CIP/RC 2-rib open-spandrel arch with a CIP/RC deck. The approach spans are continuous CIP/RC slabs
on RC 2-column bents and abutments. All existing foundations are RC spread footings. The existing
bridge is 149 feet in total length (measured along the centerline) and 25 feet in total width.

Based on the proposed General Plan (GP) sheet for the bridge replacement (dated 5/5/11), the
new bridge/side-hill viaduct structure is proposed to have a total length (measured along the centerline)
of 343 feet-6 inches and a total width of 43 feet-6 inches. The proposed bridge is an eleven-span
(32 feet-3 inches, 9 spans at 31 feet, 32 feet-3 inches), CIP/RC arch-span bridge structure with a
proposed structure depth (top deck slab) of 1 foot-6 inches. Foundations shown on the proposed GP
include spread footings and 36-inch Cast-In-Drilled-Hole (CIDH) piles. Preliminary geotechnical
recommendations for the Type Selection Meeting (May 2011) indicated using spread footings or CIDH
piles for the abutments, inclined mined shaft or micro-piles for the skewbacks, and CIDH piles for all
pier locations (the CIDH piles will be socketed into rock). The existing bridge will also be removed as
part of the project.

In January 2011, the Structurc - Hydraulics & Hydrology Branch received a letter (dated 1/6/11)
from Bridge Design Branch 1 requesting a DRAFT Final Hydraulic Report (FHR) be completed by
3/1/11 in order to meet the project schedule. Additional field survey data was required for the
completion of the final hydraulic modeling and analysis for the Final Hydraulic Report. The requested
supplemental survey data was not available until September 2011 due to local high-flow conditions.
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DESCRIPTION OF WATERSHED

The Smith River, which has three major tributaries: the North Fork, the Middle Fork, and the
South Fork, flows naturally for its entire length - there are no dams located along this entire river system
(http://www.rivers.goviwsr-smith.html). Typical flows in the river include seasonal precipitation runoff and
melting snowpack from the winter. The Smith River flows westerly until it eventually outfalls into the
Pacific Ocean near the California-Oregon border.

The watershed area located upstream of the bridge site is natural, undeveloped mountainous
forestland with relatively steep slopes. According to the FEMA Flood Insurance Study (FIS), most of
Del Norte County is located within the Six Rivers National Forest and logging is a major industry in the
area. Based on USGS 7.5-Minute Series topographic maps, elevations within the watershed vary from
roughly 6,308 feet (Youngs Peak) in the higher elevations to roughly 949 feet near the proposed bridge
site (National Geodetic Vertical Datum of 1929, NGVD29).

The Watershed Modeling System (WMS, Version 8.3) software program was used to delineate
the watershed using available topographic data from the USGS National Elevation Dataset (NED) (10-
meter Digital Elevation Maps, DEM’s). The WMS program calculated a watershed (drainage) basin
area of 76.9 square miles above the bridge site. For comparison purposes, a watershed delineation using
USGS 7.5-Minute Series (Topographic) Quadrangle maps (Shelly Creek Ridge, Broken Rib Mountain,
Devil’s Punchbowl, and Hurdygurdy Butte) estimated the watershed basin area as 76.6 square miles. An
estimated watershed basin area of 76.9 square miles was considered for this hydraulic study.

PEAK DISCHARGES

The “Peak flow FreQuency” flood-frequency analysis program (PKFQWin) is software available
from the USGS to estimate the magnitude and frequency of floods based on historical (peak) flow data.
The program is based on the Bulletin 17B procedure and uses Log Pearson Type III distribution for the
analysis. A USGS streamgage (No. 11531000) located on Middle Fork Smith River in Gasquet,
California, recorded a total of 16 (annual) peak flow records between 1912 and 1965 (water years).

Based on the available historical peak data, PKFQWin (Version 5.2) calculated the frequency
discharges at the gaged site. To estimate the frequency discharges at the (ungaged) bridge site, the basin
transfer method was used to adjust for the difference in watershed areas. The estimated 50-year and
100-year frequency discharges at the proposed bridge site are 22,900 cubic feet per second (cfs) and
25,900 cfs, respectively. The USGS streamgage also recorded a peak discharge for the December 1964
event, which is considered the current “flood of record” for the bridge site. Based on the calculated
frequency discharges, the December 1964 event was approximately a 100-year frequency discharge.

For comparison purposes, peak discharges at the proposed bridge site were also estimated using
the calculated drainage area and the Regional Flood-Frequency Analysis method for the North Coast
(NC) Region. The mean annual precipitation for the bridge site watershed was calculated as 95.1 inches
per year based on a weighted precipitation average (Source: Oregon Climate Service map, 1990). At
the proposed bridge site, the estimated 50-year and 100-year frequency using this method were
29,700 cfs and 33,500 cfs, respectively.
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Comparing the estimated peak discharges based on the two methods, statistical analysis using
actual streamgage data was considered to provide more reliable discharges for the study. It may be
noted that the USGS streamgage was located further downstream on the same fork of the Smith River as
the bridge site and both watersheds share similar general basin characteristics. For this study, the
estimated 50-year and 100-year frequency discharges at the proposed bridge site are 22,900 cfs and
25,900 cfs, respectively.

WATER SURFACE ELEVATIONS (WSEL'’s)

Field survey data for the bridge site was provided by the District 1 Survey Branch in CAICE file
format. Supplemental field survey data necessary for the final hydraulic model was obtained by the
District 1 Survey Branch in August/September 2011 as local site and weather conditions allowed. The
survey data was based on the NAVDS88 vertical datum and was used to obtain representative channel
cross-sections along the study reach.

A hydraulic model of the bridge site was created using HEC-RAS (Version 4.0) software based
on geometric data provided by the field surveys, assumed channel details, and information shown on the
proposed General Plan sheet (Refer to Page 13, ATTACHMENT 1, FIGURE 1 & 2). The Hydrologic
Engineering Center - River Analysis System (HEC-RAS) is a one-dimensional hydraulic analysis
program developed by the U.S. Army Corps of Engineers (USACOE).

Based on available photos of the bridge site and engineering judgment, Manning’s roughness
coefficients (“n”) for the main channel area and the more heavily-vegetated, immediate overbank
- (channel) areas were estimated as 0.032 and 0.048, respectively. The HEC-RAS program composited
the adjacent channel “n” values at cross-section locations where applicable. Composited “n” values
calculated by the HEC-RAS program for the main channel were verified for reasonableness.

Due to the significant bridge skew angle (the orientation of the bridge structure relative to the
direction of flow) and the overall length of the proposed bridge, there is roughly 320 feet (measured
longitudinally along the main channel) between the approximate upstream and downstream limits of the
proposed bridge. For simplification purposes, the area between the upstream and downstream limits is
referred to as the “bridge limits” in this study/report.

The calculated WSEL’s vary along the entire study reach; therefore, the maximum WSEL
calculated within the bridge limits is conservatively assumed as a single representative value for the
entire bridge site (Refer to Page 14, ATTACHMENT 2 - FIGURE 3 & 4). Based on the estimated 50-
year and 100-year frequency discharges, the HEC-RAS model for the proposed conditions calculated
corresponding water surface elevations for the bridge site as 943.0 feet and 945.6 feet, respectively.

For information and comparison purposes only, the HEC-RAS model for the existing bridge (Br.
No. 01-0015) calculated 944.7 feet and 945.9 feet for the 50-year and 100-year frequency discharge
WSEL’s, respectively. These estimated WSEL’s were based on the highest local WSEL within the
existing bridge limits.
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It should be noted that the water surface elevations provided in the report are based on
“unobstructed flow conditions” and do not consider any drift accumulation (loading) at the bridge piers.
The December 1964 flood was associated with “very heavy drift accumulation” at the existing bridge
piers, which may have influenced the locally-observed highwater (H.W.) elevations by partially
blocking a portion of the bridge waterway arca. (A bridge report dated 2/12/65 noted the observed
highwater elevation at Abutment 1 of the existing bridge was roughly 5 feet higher on the upstream side
than on the downstream side of the bridge.) Considering the longer arch-span replacement bridge is
expected to provide improved drift passage conditions and more available freeboard during high-flow
events than the existing bridge, any potential drift-related effects to local WSEL?’s at the new bridge are
expected to be significantly reduced in comparison with existing conditions.

PEAK VELOCITY

For both existing and proposed conditions, the HEC-RAS models indicate subcritical flow
(regime) conditions along the study reach. Calculated local peak velocities vary greatly along this reach
(and within each cross-section) due to several site-specific factors, including channel geometry changes,
variations in longitudinal channel slope, Manning’s roughness “n” coefficients, and other variables.

Based on the 100-year frequency discharge, the HEC-RAS model calculated average and local
peak velocities for the cross-sections located within the proposed bridge limits. At these cross-section
locations, average flow velocities in the main channel area ranged from roughly 9 to 16 feet per second.
Using the flow velocity distribution function in the HEC-RAS program, local peak velocities calculated
within the bridge limits ranged from roughly 11 to 22 feet per second. For practical purposes, the local
peak velocity calculated within the proposed bridge limits is 22 feet per second.

WATERWAY CAPACITY & MINIMUM SOFFIT ELEVATION

The HEC-RAS model results indicate the waterway capacity of the proposed bridge structure is
sufficient to convey the estimated discharges with additional available freeboard for drift passage. For
new bridge structures, the typical hydraulic requirement regarding the minimum soffit elevation is
controlled by the highest value of the following three criteria. Unless there are other site-specific or
project requirements, new bridges must typically be able to adequately convey the 50-year discharge
plus any site-specific (or any mandated) freeboard, the 100-year discharge with no additional freeboard,
and the “flood of record” (historical highwater) at the bridge site.

Based on the calculated WSEL’s at the bridge site and considering 3.0 feet of freeboard above
the 50-year WSEL for drift passage purposes, the recommended minimum soffit elevation for the bridge
site is 946.0 feet. For the purpose of this study, the lowest elevation of the bottom of top deck slab (for
the entire bridge) is considered the minimum bridge soffit elevation. It may be noted the
December 1964 highwater elevation at Abutment 1 on the upstream side of the existing bridge was
roughly 947 feet, which is 1.0 foot higher than the recommended minimum soffit elevation. However,
as mentioned previously, the improved drift passage conditions provided by the proposed bridge is
expected to help minimize any potential drift-related WSEL effects. Therefore, the recommended
minimum soffit elevation of 946.0 feet (the 50-year WSEL plus 3.0 feet of freeboard) is considered
more appropriate for bridge design purposes.
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DRIFT POTENTIAL

The bridge site is located in a steep mountainous area surrounded by thick forest and areas of
heavy brush and vegetation. Upstream of the bridge site, potential sources of significant floating drift
are located within or adjacent to the waterway. Logging is a major industry in the arca. Although
general logging practices have significantly improved over the years, the additional drift material
generated by the logging industry within the watershed may impact the overall amount of drift material
which may be anticipated to pass through the bridge site in the future.

Actual floating drift conditions at the bridge site for any given flood event may be affected by
many factors, including the size/quantity/characteristics of the drift material, the flow conditions
affecting the overall ability to transport the floating drift downstream, and the length of time between
large flood events. Larger flow events are generally associated with higher water depths and velocities
(higher energy/momentum) and have a higher ability to transport larger/heavier drift. Larger/heavier
floating drift will also tend to follow a general path along the main channel (within the deepest section in
the channel) where the highest water depths and local velocities are generally located.

The December 1964 flood event is considered the current “flood of record” for the bridge site
and was associated with heavy drift accumulation at the existing bridge. A Supplementary Bridge
Report (SBR) dated 2/12/65 indicated the observed highwater (H.W.) on the downstream side for the
1964 flood event was about 7 feet below top of curb at Abutment 1; the upstream side of Abutment 1
was about 2 feet below top of curb. Based on the noted descriptions, the estimated elevations were
roughly 947 feet on the upstream side and 942 feet on the downstream side.

The report also noted “very heavy drift accumulation” on the upstream side of the bridge during
the flood, which may have affected the observed WSEL’s by partially blocking some of the bridge
waterway opening. The heavy drift accumulation also damaged the original upstream bridge rail and
caused other damage. Bridge site photos taken after the December 1964 event show large trees and
other drift material scattered on the overbanks, including one large tree trunk (log) still lodged within the
arched section of the existing bridge structure (Refer to Page 15, ATTACHMENT 3 - PHOTO 1).

Based on the historical streamgage data analysis results, the December 1964 flood event was
approximately a 100-year frequency discharge. For bridge design considerations regarding potential
floating drift (loading) conditions in the future, similar floating drift as observed during the
December 1964 flood event may be reasonably expected to occur during another 100-year frequency
discharge at the proposed bridge.

Compared to existing conditions, the proposed bridge is expected to provide some significant
hydraulic and drift-related improvements. Although both are arch-span bridges, the length (measured
along the bridge centerline) of the main arch-span section will be significantly increased from 83 feet to
155 feet. The longer arch-span section will span over the main channel area (where most of the
larger/heavier drift material will be transported) and will provide a larger opening for improved drift
passage through the bridge waterway. Additional improvements include: fewer vertical column
supports located within the arch-span scction, wider horizontal “open-span” lengths between
piers/columns, and a higher roadway/bridge deck profile (providing additional vertical freeboard).
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In considering the overall risk of potential drift-related issues at the proposed bridge during high-
flow conditions, it may be noted that although the existing (shorter) arch-span bridge did suffer some
damage from the December 1964 flood due to the very heavy drift accumulation, the overall bridge
remained structurally stable (no major or catastrophic failure occurred). Considering the hydraulic-
related improvements of the new arch-span bridge, a similar event to the December 1964 flood would be
expected to cause fewer drift-related issues and less damage (if any).

POTENTIAL SCOUR & LONG-TERM CHANNELBED TRENDS

Potential scour for the proposed bridge site was evaluated based on the Hydraulic Engineering
Circular No. 18 (HEC-18) Manual, “Evaluating Scour at Bridges” (4" Edition, March 2001). Total
scour at a highway crossing generally consists of three main components: general/contraction scour,
local scour at piers/abutments, and long-term channelbed aggradation/degradation. Potential lateral
stream/thalweg migration is also evaluated as part of the scour analysis procedure.

The hydraulic and scour analysis for this study was based on current information available, site-
specific assumptions, and HEC-RAS model results based on the 100-year frequency discharge. The
scour assessment considered a design period of 75 years, which is a typical design period considered for
a new bridge structure.

General / Contraction Scour

Based on limited historical cross-section data and assumed site-specific/geotechnical factors,
potential general/contraction scour within the proposed bridge limits is assumed negligible.

Local Scour at Piers / Abutments

Preliminary geotechnical recommendations for the May 2011 Type Selection Meeting indicated
spread footings or CIDH pile foundations for the abutments, inclined mined shaft or micro-piles for the
skewback locations, and CIDH piles for all pier locations (the CIDH piles will be socketed into rock).
For this study, it is assumed that all foundation locations (regardless of final type selected) will be
solidly founded and primarily rely on local (competent) bedrock for overall stability. However, some
pier/column locations are located within the waterway under higher flow conditions and may be subject
to some localized pier scour, which could potentially affect the overall foundation design. Additionally,
there is some unknown potential for local bank/slope failure, which may also cause some amount of
“ground” exposure (below the local finished grade elevation) at some pier/foundation locations.

Considering the general location and local ground elevations of both proposed abutments and the
HEC-RAS results for the proposed bridge, no significant local abutment scour is anticipated. It is
assumed that the foundations at both abutments and at all the main arch-span section “skewbacks” (Piers
6 and 11) will be basically anchored directly into relatively shallow bedrock (similar to the existing
foundations); therefore, these foundations are generally not expected to be susceptible to any significant
amount of local abutment/pier scour or other type of foundation exposure. Based on the pier/column
locations shown on the proposed GP sheet, the potential local pier scour estimated in this study is
intended for some columns located at Piers 2-5.
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Many factors can influence calculated local pier scour. The pier scour analysis for this study
considered basic assumptions which include: fully “scourable” material at pier/column locations (no
local bank protection or channelbed armoring effect is assumed), 2-foot square columns on 36-inch
CIDH pile foundations, local “peak” velocities at the approximate pier locations, and the steep bank/side
slopes - roughly 1:1 at some locations - remain stable (i.e. no undermining or other bank failure occurs).
It should be noted that the scour calculation equations consider the local water depths and velocities at
the column locations; therefore, proposed columns located lower (in elevation) on the bank would be
generally subject to higher local water depths and velocities (i.e. higher local pier scour depth).

Based on the estimated local water depths and velocities obtained from the HEC-RAS model at
the approximate column locations, the calculated local pier scour depths for the columns at Piers 2-5
ranged from roughly 3 feet to 8 feet. (The calculated scour values varied widely mainly due to different
local depths/velocities.) For bridge foundation design considerations, the maximum-calculated local
pier scour depth of 8 feet may be conservatively assumed for all “exposed/outer bank” columns at
Piers 2-5 that are not fully protected behind the existing rock gabion wall (to be partially left in place).
The calculated scour depth is applied below the local finished grade ground elevation at each pier. It
should also be noted that some factors may significantly reduce or limit calculated local pier scour.

“Channelbed armoring” is a site-specific factor related to the size/gradation distribution of local
“channelbed” material at the pier locations. The presence of larger-sized material tends to reduce
localized pier scour since larger material generally requires higher velocities to cause scour. Without
reliable information available at this time regarding local “channelbed” material properties at the
proposed column locations, channelbed armoring was not considered for this study. Other site-specific
factors may also reduce or limit the estimated local pier scour, such as local bedrock elevations or any
local pier/bank protection (Refer to “Bank/Slope Protection”, Pages 8-9). Updated local pier scour
estimates may be provided if additional site-specific information becomes available after the hydraulic
report has been submitted to Bridge Design Branch 1.

In addition to local pier scour, potential local bank/slope failures may cause some amount of
localized “ground exposure” (below the local finished grade elevation) at some of the proposed
pier/column locations. Site-specific factors include: the actual pier location/elevation, local bank
material composition and physical properties, bank slope characteristics, local bank vegetation
(type/size/quantity), potential long-term lateral thalweg/channel migration toward the bank area or pier
locations, and other final foundation design factors (i.e. pier size/shape/configuration).

Long-Term Channelbed Trends

Based on limited historical cross-section data, the main channel area at the current bridge site
appears to have remained relatively (vertically) stable. Available photos of the existing bridge site
indicate some local rock outcroppings are located in portions of the main channel area and overbanks,
which would be expected to help minimize any long-term changes to the local channelbed. Based on
limited cross-section data and assumed site-specific/geotechnical factors, potential long-term channelbed
aggradation or degradation within the proposed bridge limits is assumed negligible.
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Lateral Stream / Thalweg Migration

Based on limited historical cross-section data available for the existing bridge site, the main
channel area and general thalweg location at the existing bridge appear to have remained relatively
(horizontally/laterally) stable. The proposed bridge will be significantly longer than the existing bridge
and will also extend further to the south than the existing bridge limits. Accurately forecasting future
lateral stream/thalweg migration trends within the proposed bridge limits is difficult due to many
unknown variables.

Considering the history of the existing bridge site, the potential for significant lateral
stream/thalweg migration within the proposed bridge limits in the future is assumed to be relatively low.
In the event that significant lateral stream/thalweg migration toward the Abutment 1/Piers 2-5
foundation locations does become an issue in the future, it may be a relatively gradual process that
would likely allow adequate time to detect (during scheduled bridge inspections or site visits) and
address any concerns, as required. '

ADDITIONAL CONSIDERATIONS

The Caltrans Geotechnical Branch should be consulted regarding any site-specific geotechnical
considerations which may potentially impact the structure foundation design. Geotechnical studies may
help determine any local geotechnical features or conditions (i.e. bedrock outcroppings, “non-scourable”
layers of soil material, local soil material characteristics/composition/etc.) which may limit the estimated
local pier scour depths provided in the report and may also provide information related to the general
long-term channel (lateral and vertical) stability within the proposed bridge limits. The Caltrans
Geotechnical Branch may better determine relative long-term bank/slope stability and provide
recommendations regarding bank/slope protection to further stabilize and/or protect the piers and local
banks from future significant water-related damage.

Bank / Slope Protection

The existing northeast bank slope (located just upstream of Abutment9) and the existing
southwest bank slope (located just downstream of Abutment 1) are currently protected with extensive
fully-grouted Rock Slope Protection (RSP). Along the southwest bank slope, there is also an existing
rock gabion wall located near the top of bank. The field survey data indicates relatively steep banks
(roughly 1:1 and steeper slopes at some locations) on both sides of the main channel. It is presumed the
existing bank protection was installed to help protect the bank and roadway approaches from water-
related damage during high-flows and also provide some relative bank stability to the steep banks.

Based on available bridge reports, it appears some grouted RSP was first installed on the banks
around 1966. Historical documentation for the existing bridge indicates high flows have caused periodic
and significant water-related damage to both existing grouted RSP banks, which sometimes required
extensive repairs (Refer to Page 15, ATTACHMENT 3 - PHOTO 2 & 3). Reported damage to the
grouted RSP banks due to high-flow events (such as the December 1964 flood) include local bank slope
damage/failure, bank undermining (bank toe failure), partial bank washout, and other related damage.



Final Hydraulic Report Middle Fork Smith River
EA: 01-479401 (EFIS: 01 0000 0371) Br. No. 01-0080 (NEW)

1-DN-199-PM 24.08

Due to the proposed route re-alignment and locations of Abutment 1 and Piers 2-6, some of the
proposed columns will be located along the existing southwest bank. It is unknown whether the final
bridge site design will preserve the existing fully-grouted RSP in place, remove portions of it, or
possibly extend it further to incorporate and provide local scour/bank protection at the new pier
locations. If adequate bank protection is used to protect the proposed pier/column locations, potential
local pier scour may be assumed negligible - provided the bank protection remains in place and effective
(undamaged). Based on preliminary indications, it appears that a portion of the existing rock gabion
wall will be preserved for the new structure. Provided the existing gabion wall remains in place and
functioning properly (no local bank failure or undermining occurs), the rock gabion wall is expected to

fully protect some of the columns/foundations at Piers 2-5 (i.e. the “interior” columns of the side-hill
viaduct portion).

Based on documented history for the existing bridge, it is assumed that high-flow events may
periodically cause some damage to the local natural banks and existing bank/slope protection (fully-
grouted RSP). Properly-designed, long-term channel bank protection and/or bank stabilization measures
may help minimize the occurrence and/or severity of periodic damage caused by high-flow events in the
future. It should be noted that long-term bank protection (such as the existing grouted RSP and/or rock
gabion wall) generally require periodic inspections, maintenance, and repairs (as needed) in order to
maintain the overall integrity and effectiveness of the entire bank protection system. Additionally, it
would be recommended the toe of the existing bank slope protection (fully-grouted RSP) is sufficiently
“keyed-in” below the local channelbed to minimize future potential bank undermining/failure, which
may affect the overall stability of the local banks and possibly cause some amount of “ground exposure”
at some of the pier locations.



Final Hydraulic Report Middle Fork Smith River
EA: 01-479401 (EFIS: 01 0000 0371) Br. No. 01-0080 (NEW)
1-DN-199-PM 24.08

SUMMARY INFORMATION FOR THE BRIDGE DESIGNER

VERTICAL DATUM REFERENCE:
Unless otherwise indicated, elevations in the report are based on the North American Vertical Datum of 1988 (NAVDSS).

General /,'antr"a’ctibn'- Scour : (neghgzble)

!

Long-Term Channelbed Elevation Change (negligible)

Maximum Local Pier Scour (Depth) at Piers 2 through 5 *

Loc'alr'Pié_r_-S_cqt_,lf;E'le\fat'ioﬁ atTwrsZthroﬂgth S

Local Peak (Water) Velocity at Proposed Bridge (based on 100-year discharge)

 Recommended Minimum Soffit Elevation. (includes 3.0 feel of freeboard for drift pussage) | 946.0 feet.

NOTES:

! Assumed within the proposed bridge limits and considered for a 75-year design period (typical for a new bridge structure).

? Based on fully “scourable” material (no local bank protection or channelbed armoring effect considered) at columns
located on the main channel banks. The maximum scour depth is conservatively assumed for all pier locations. Local pier
scour may be assumed “negligible” at columns/foundations fully protected behind the rock gabion wall or fully protected by
local pier/bank protection, provided the wall and/or bank protection remains in place and functioning properly.

Local Pier Scour Elevation varies and is determined by applying the scour depth to the local finished grade ground
elevation at each column location.

Total Drainage Basin Area: 76.9 square miles

Frequenc;,y, years 50 o 100 N/A
Discharge, cubic feet per second (cfs) 22,900 25,900 N/A
Water Surface Elevation at Bridge *, feet 943.0 945.6 N/A

Flood plain data are based upon information available when the plans were prepared and are shown to
meet federal requirements. The accuracy of said information is not warranted by the State and
interested or affected parties should make their own investigation.

* Maximum local WSEL calculated within the bridge limits and based on "unobstructed flow conditions” (no drift loading).
N/4 = Not Applicable
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CAICE
cfs
CIDH
CIP
DEM
FEMA
FHR
FIS

GP
HEC-18

HEC-RAS -

NAVDES8
NED

NC
NGVD29
PKFQWin
RC

RSP
USACOE
USGS
WMS
WSEL

LIST OF ACRONYMS

Computer-Aided Civil Engineering (sofiware program)

cubic feet per second

Cast-In-Drilled-Hole (pile)

Cast-In-Place

Digital Elevation Map

Federal Emergency Management Agency

Final Hydraulic Report

Flood Insurance Study (FEMA)

General Plan

Hydraulic Engineering Circular No. 18 “Evaluating Scour at Bridges”
Hydrologic Engineering Center - River Analysis System (software program)
North American Vertical Datum of 1988

National Elevation Dataset (USGS)

North Coast (Region) - Regional Flood-Frequency Analysis method
National Geodetic Vertical Datum of 1929

Peak Flow FreQuency - USGS (software program)

Reinforced Concrete

Rock Slope Protection

United States Army Corps of Engineers

United States Geological Survey

Watershed Modeling System (software program)

Water Surface Elevation

I



Y

2)

3)

4)

REFERENCES

California Department of Transportation (Caltrans) - Bridge Inspection Reports (BIR’s),
Supplemental Bridge Reports (SBR’s), Bridge File, As-Built Plans, Photos, Digital
Highway Inventory Photography Program (DHIPP) - aerial photos, Final Hydraulic
Report (FHR) request letter from Bridge Design Branch 1 (dated 1/6/11), Proposed
General Plan (GP) Sheet: “Middle Fork Smith River Bridge (Replace)” (dated 5/5/11)

Federal Emergency Management Agency (FEMA) Flood Insurance Study (FIS)
Del Norte County, CA and Incorporated Areas

Flood Insurance Study Number 06015CV000B

(Last Revised: November 26, 2010)

United States Geological Survey (USGS)
7.5-Minute Series (Topographic) Quadrangle Maps:
Shelly Creck Ridge, Broken Rib Mountain, Devil's Punchbowl, Hurdygurdy Butte

Additional References:

- Google (search engine) http:/iwww.google.com/

- Google Maps http://maps.google.com/

- Google Earth

- National Wild & Scenic Rivers http:/www.rivers.gov/wsr-smith.html
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Middle Fork Smith River, Br. No. 01-0080 - Final Hydraulic Report (October 2011)

ATTACHMENT 1
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FIGURE 1 - Geometric Data of HEC-RAS Model (Proposed Conditions)
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FIGURE 2 - XYZ Perspective Plot of HEC-RAS Model (Proposed Conditions)
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Middle Fork Smith River, Br. No. 01-0080 - Final Hydraulic Report (October 2011)

ATTACHMENT 2
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FIGURE 4 - Longitudinal Channel Profile Plot of HEC-RAS Model (Proposed Conditions)
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Middle Fork Smith River, Br. No. 01-0080 - Final Hydraulic Report (October 2011)
ATTACHMENT 3

Photo No. 7
Looking toward Crescent City

PHOTO 1 - Existing Arch-Span Bridge after December 1964 Flood
(Photo Date: 2-12-65)

Photo No. 5 Photo No. 5
Underminded RSP DS from Abut 1 Scour under RSP @ US side of E abut

PHOTO 2 & 3 - Past Damage to Existing Fully-Grouted RSP (Bank Protection)
(Photo Dates: 8-4-77 and 3-22-73)
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State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!

Be energy efficient!

To:  JEFF SIMS Date: February 26, 2013
BRANCH CHIEF
Design Branch 1 File: 01-DN-199- PM 24.04
Office of Bridge Design North Middle Fork Smith River
Division of Engineering Services Bridge (Replace)

Br. No. 01-0080

Attn: Kevin Harper EA 01-479401

Project Engineer EFIS 0100000371

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services — MS 5
Office of Geotechnical Design — North

Subject: Foundation Report (FR) for Middle Fork Smith River Bridge (Replace)

INTRODUCTION

As requested, the Office of Geotechnical Design-North (OGDN) has prepared this Foundation
Report (FR) for the proposed replacement of the existing Middle Fork Smith River Bridge (Br.
No. 01-0015) located on Route 199 at PM 24.04, in northern Del Norte County, California. The
new Middle Fork Smith River Bridge (Replace) has been assigned the new Bridge Number 01-
0080 and a PM of 24.04 (see Plate No. 1). This report supersedes the Preliminary Foundation
Report for the Middle Fork Smith River Bridge dated February 28, 2011.

PROJECT DESCRIPTION/SCOPE OF WORK

The Middle Fork Smith River Bridge replacement is part of the Patrick Creek Narrows project
which proposes to construct improvements at various locations on Route 199 to enable the
reclassification of the route as part of the Surface Transportation Assistance Act (STAA) truck
route network. The improvements are primarily intended to enhance safety for STAA access and
include widening lanes and shoulders, providing longer radius curves, and improving sight
distances. Specifically, the Patrick Creek Narrows project will include improvements at three
locations indentified as Location 1 (approximately PM 20.5), Location 2 (approximately PM
24.0) and Location 3 (approximately PM 25.6).

Included in the scope of this FR are four new structures proposed for the Location 2 portion of
the of the Patrick Creek Narrows project. Based on the provided General Plan (dated December
10, 2012) the four proposed structures (referenced from the proposed centerline “B” Line) are:

e A soldier pile wall with anchors south of Abutment 1 from Station 505+38.69 to Station
506+86.33 (Right)
e A viaduct and arch bridge from Station 506+86.33 to Station 510+31.83

““Caltrans improves mobility across California™
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e A soldier pile wall with anchors south of Abutment 12 from Station 509+49.00 to
Station 510+23.50 (Right)
e A Standard Plan Type 5 Retaining Wall at Abutment 12 (Left)

A fifth structure is proposed as part of the Location 2 improvements and is based on the 2010
Standard Plan B3-1, as presented on the “Retaining Wall Type 1 (Mod) - North Retaining Wall”
sheet (dated October 9, 2012). Foundation recommendations for this wall are provided in a
separate FR.

The scope of our work included performing a literature and historical review in an effort to
obtain geological and geotechnical data pertaining to the subject site that could provide insight
into the project design and construction. The historical review included searching Caltrans
intranet As-Built and geotechnical report records from the Bridge Inspection Records
Information System (BIRIS), the Document Retrieval System (DRS), and the Digital Archive of
Geotechnical Data (GeoDOG) databases. Our Office has evaluated the site conditions and
geology based on a review of the obtained As-Built Plans, geologic literature and mapping, aerial
photographs, multiple site visits and a subsurface investigation performed during October 2010,
May 2011, and June 2011. The foundation recommendations elevations provided in this report
are based on the NAVDS88 (vertical datum) and the horizontal coordinates are based on the
NADS3 (horizontal datum).

EXISTING SITE CONDITIONS AND BACKGROUND

The existing bridge was built in 1925 by the U.S. Bureau of Public Roads and widened in 1972
by Caltrans. The structure is a continuous, eight span cast-in-place (CIP) reinforced concrete
(RC) structure consisting of four approach spans at the south end, a main span, and three
approach spans at the north end. The main span is a CIP/RC two-rib open-spandrel arch with
CIP/RC deck. The approach spans are continuous CIP/RC slabs supported on RC two-column
bents and abutments. All supports are founded on spread footings. The bridge was widened and
the railing was replaced in 1972. New spread footings (that matched existing) were constructed
for the widening at Piers 3 and 7. At the abutments, the existing footings were used to support
the widening and new railing. At Abutment 1, a wingwall was also constructed. The bridge has
two lanes, is 149 feet long and 25 feet wide, and spans the Middle Fork Smith River. There is no
As-Built Log of Test Boring for the existing structure or for the widening of the existing
structure. The As-Built U.S. Bureau of Public Roads sheet dated October 1923 states that, “all
footings are to bear on firm solid rock and to be carried deeper than shown if necessary.”

A gabion wall was constructed south of the existing bridge in 1986. The As-Builts indicate that
the gabion wall extends as high as 16.5 feet, is approximately 230 feet in length. The gabion
wall was constructed to replace a deteriorating “brow log” along the edge of the existing
northbound lane. The embankment was eroding undermining the logs and the pavement was
distressed. The project plans indicate the gabion wall will be situated beneath the northbound
lane of the proposed, modified Route 199 (“B” Line) alignment, and that the gabion wall will
generally remain in place for the proposed construction. The Report and Plans for the existing
gabion wall are provided in Appendix B.

““Caltrans improves mobility across California”
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FIELD INVESTIGATION AND TESTING PROGRAM

The Office of Geotechnical Design-North conducted a subsurface investigation in October 2010,
May 2011, and June 2011. The subsurface investigation program consisted of placing a total of
fifteen mud rotary borings reaching a maximum depth of approximately 124 feet. The mud
rotary borings were advanced using a self-casing wireline coring method. Sampling recovery of
the subsurface materials was achieved by utilizing the Standard Penetration Test (SPT) sampler
in soil materials and diamond coring in rock materials. A summary of information regarding the
borings drilled during the subsurface investigation program is included in Table No. 1.

Table No. 1- Summary of the 2010 and 2011 Subsurface Investigations for the proposed
replacement Middle Fork Smith River Bridge (Br. No. 01-0080) project

Boring No, Corgp;ltition Drill Rig Type Hz_:ll_r;g;er é—lfzfa:r;;r:]i; Groléjlr;\cjaiitgr:ace Borin(g]]ct)Depth
(%) (ft)

RC-10-001 10/12/10 Acker Auto 80 948.6 100.0
RC-10-002 10/20/10 Acker Auto 80 948.8 124.1
RC-10-003 10/27/10 Acker Auto 80 951.3 107.0
RC-11-004 05/15/11 Acker Auto 80 952.5 120.0
RC-11-005 05/19/11 Acker Auto 80 950.5 120.0
RC-11-006 05/25/11 Acker Auto 80 949.3 118.5
RC-11-007 05/25/11 Acker Auto 80 949.6 30.0
RC-11-008 06/08/11 Burley 5500 Cathead See note 925.2 92.5
RC-11-009 06/10/11 Burley 5500 Cathead See note 939.7 80.1
RC-11-010 06/12/11 Burley 5500 Cathead See note 932.5 81.8
RC-11-011 06/14/11 Burley 5500 Cathead See note 957.8 60.0
RC-11-012 06/15/11 Burley 5500 Cathead See note 959.7 50.0
RC-11-013 06/22/11 Mobile B-47 Hi?ﬁ?g;r 55 940.8 79.5
RC-11-014 6/26/11 Acker Auto 80 947.8 110.0
RC-11-015 6/28/11 Acker Auto 80 949.1 60.0

Note: The efficiency of the Cathead hammer is not known.

LABORATORY TESTING PROGRAM

Laboratory testing was performed on selected samples of the subsurface materials obtained from
the 2010 and 2011 subsurface investigations. Tests were performed to determine the corrosion
and engineering properties of the subsurface materials. The corrosion test results for the soil
samples are in the “Corrosion Evaluation™ section of this report. Strength testing on selected
rock samples consisted of unconfined compressive strength tests (ASTM D 7012) and point load
index tests (ASTM D 5731). As a general guide, an effort was made for selection of specimens
for rock compressive strength testing which produced a testing frequency corresponding to a
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depth interval of no more than 5 feet with the intent of providing a general representation of the
subsurface conditions. The results of the laboratory testing performed for the entire Patrick
Creek Narrows project are included as Appendix C. A summary of the laboratory testing
performed can also be found on the respective Log of Test Borings (LOTBs) for each of the four
sites.

It should be noted that upon reviewing the photos and stress strain curves associated with
unconfined compressive strength testing, it appears that several samples failed along rock
discontinuities such as healed fractures and bedding planes. Therefore, rock strength test results
were influenced by the discontinuities, and the reported unconfined compressive strength could
be significantly lower than the true intact rock unconfined compressive strength. The test results
noted test method compliance deficiencies regarding length-to-diameter ratios of several test
specimens. These results have been labeled with an asterisk on both the laboratory test results
and the Log of Test Borings (LOTB).

Point Load strength indices were converted to Uniaxial Compressive Strengths (UCS) utilizing
correlations offered in ASTM D5731-08. A majority of the point load tests were noted to have
been performed parallel to a “plane of weakness”; thus, with the rock specimens exhibiting
anisotropic strength, the intact rock UCS should be considered significantly greater in value.

SITE GEOLOGY AND SUBSURFACE CONDITIONS

Regional Geologic Setting

The project is located within the northern section of the Klamath Mountains geomorphic
province. Within the province there are a number of major terranes, several of which are
subdivided into two or more subterranes. The terranes were accreted in a westward succession,
are generally younger from east to west, and are penetratively deformed and bordered by major
faults (McLaughlin and others, 2000). The project site is located in the Smith River subterrane of
the Western Klamath terrane. The Western Klamath terrane is the youngest in the Klamath
Mountains and became attached to North America approximately 150 million years ago during
the Mesozoic Era (Harden 1998). Local to the project site, the USGS (USGS Map 1-2148)
identifies the Smith River subterrane to include the Galice Formation and the Josephine
ophiolite.

Site Geology

Based on the Geologic Map of the Weed Quadrangle, California, (see Plate Nos. 2a thru 2c¢), the
site appears to be underlain with materials of the Galice Formation (Jg) which are generally
described as consisting of marine slate (mild slatey to phyllitic argillite), partially serpentinized
peridotite, metagraywacke, stretched pebble conglomerate, greenstone and metavolcanic breccia.
The local Josephine Ophiolite (Jv, Jgd, Jum) is generally described as consisting of gabbro,
pyroxenite, pillow basalt, serpentinite, and a sequence of ultramafic rocks. The subsurface
investigation of the project site revealed materials typical of the Galice Formation. Older USGS
published geologic mapping is also provided (see Plate Nos. 3a and 3b) which depicts with
greater detail the location of geologic deposits and faults.
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The site is located in steep mountainous terrane along the Middle Fork Smith River. The
roadway was constructed by cutting into the steep rock terrane above the river. The formational
rock exposed on the hillside, both above and below the roadway, is metamorphosed. There are
numerous discontinuity sets visible throughout the formational rock mass. Approximately 400
feet south of the existing bridge is a cut slope on the left side of the northbound Route 199 that
exposes formational rock similar to that which was encountered in the borings during the 2010
and 2011 subsurface investigations (see Photo 1, Plate No. 1). The dip magnitude of the bedding
planes ranges from approximately 30 to 45 degrees, and the dip direction is generally towards the
northeast. From the proposed soldier pile wall location to the south end of the proposed bridge,
there exists adversely oriented bedding which could promote toppling or wedge failures (see
Photo 2, Plate No. 2). This slope also exhibits evidence of rock slides and some shallow-depth
slipouts that may be a result of the orientation of the bedding planes. Numerous boulders and an
abundance of rock debris were observed nestled throughout the hillside slope. If disturbed, this
hillside slope could generate rock fall and rock slides.

Formational rock outcrops appeared to be absent on the ground surface adjacent, easterly of the
roadway, for a distance of roughly 200 feet north of the existing bridge. Rock was encountered
below the sand, cobbles and boulders (material interpreted as alluvium). Alluvium is visible in
the slope on the east side of the northbound lane (Photos 3 and 4, Plate No. 4b); this material is
described in the Log of Test Borings. Bedding planes of the rock encountered in the borings
below the alluvium have a dip magnitude that ranges from approximately 30 to 45 degrees.
Formational rock exposed in the easterly edge of the river channel, southerly of the existing
bridge, exhibited bedding which dipped, generally towards the northeast.

Subsurface Conditions

During the 2010 and 2011 subsurface investigations, seven borings (RC-10-001, RC-10-002,
RC-10-003, RC-11-004, RC-11-005, RC-11-006 and RC-11-007) were drilled in the existing
northbound lane of Route 199 and eight borings (RC-11-008 through RC-11-015) were drilled
on the shoulder of Route 199 or on the bank of the Middle Fork Smith River.

The seven borings drilled in the northbound lane of Route 199 encountered 12 to 26 inches of
asphalt concrete and 5 to 15 feet of fill overlying metamorphic rock. The fill material consists of
loose to very dense poorly graded sand with silt, clay, gravel and cobbles. Some organic
material (tree roots, tree bark and rootlets) and well graded gravel was also encountered.

Boring RC-11-008 (drilled below the northbound lane of Route 199 adjacent to the gabion wall)
encountered approximately 4.5 feet of material interpreted as alluvium consisting of hard cobbles
with trace amount of poorly graded sand. Underlying the alluvium is metamorphic rock.

Borings RC-11-009 and RC-11-010 (drilled through the grouted rock slope protection (RSP)
adjacent to and below the roadway) encountered 6.0 and 8.5 feet of grouted RSP, respectively;
the RSP contained hard and very hard cobbles and boulders. Within the RSP section, a 0.5 foot
thick void was encountered in Boring RC-11-010. In addition, in Boring RC-11-009 complete
drill-fluid circulation was lost between elevations 935.6 and 923.5 feet, and casing was installed
from elevation 939.7 feet (ground surface) to roughly elevation 924 feet. Metamorphic rock was
encountered underlying the grouted RSP section.
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Borings (RC-11-011 and RC-11-012) were drilled on the slope above Route 199 northeast of the
existing bridge. These borings encountered approximately 15 feet to 21 feet of alluvium
consisting of rounded and subrounded, hard and very hard cobbles with silty sand and clayey
sand. Gravel and boulders as large as 1.2 feet (intersecting length) were encountered in these
borings. A boulder is visible in the slope as shown in Photo No. 3 (Plate No. 4b). Underlying
the alluvium is metamorphic rock.

Borings (RC-11-013 through RC-11-015) were drilled on the slope below the roadway, northeast
of the existing structure. These borings encountered approximately 2.5 feet to 7.0 feet of
material interpreted as alluvium consisting of very dense, round and subrounded, hard and very
hard cobbles with sandy silt and gravel and poorly graded gravel with silt. Underlying the
alluvium is metamorphic rock.

The metamorphic rock encountered in all the borings consisted of interbedded metagraywacke,
metasiltstone, slate, and greenstone. The formational rock is typically moderately weathered to
fresh, moderately hard to very hard with some soft and very soft zones (sheared), and intensely
fractured to slightly fractured with some very intensely fractured zones. Some zones included
very hard and hard quartz veins and calcite veins. The metamorphic rock was encountered to the
maximum depth explored, 124.1 feet (elevation 824.7 feet).

During the 2010 subsurface investigation, Boring RC-10-001 was drilled to a depth of 100 feet
(elevation of 848.6 feet). During the drilling operation, seventy feet of 3.75-inch diameter steel
drill rod became detached at a depth of thirty feet and was not retrievable; hence the drill rod
remains in the ground.

Refer to the Log of Test Borings (LOTBs) dated September 6, 2012 for more information
concerning the subsurface conditions.

Groundwater

During the 2010 and 2011 subsurface investigations, four of the fifteen borings were finished as
open standpipe piezometers. Groundwater elevation was measured in Borings RC-10-002, RC-
10-003, RC-11-004 and RC-11-007. Measurement of the groundwater level was not performed
in borings which necessitated immediate backfill due to environmental permitting or lane
restrictions (RC-10-001, RC-11-005, RC-11-006 and Borings RC-11-008 through RC-11-015).
Groundwater levels indicated in this report and shown on the LOTB sheets reflect the measured
groundwater levels in the borings on the specified date. Table No. 2 lists the elevations of the
measured groundwater. The similarity of the groundwater elevations for Borings RC-10-003,
RC-11-004 and RC-11-007 (at the NB lane south of the existing bridge) suggest hydraulic
connectivity. Based on geologic conditions at the site, the occurrence of groundwater in a
perched and/or confined (under pressure) aquifer condition should be expected. Groundwater
surface elevations are subject to seasonal fluctuations and may occur at higher or lower
elevations depending on rainfall patterns and water levels in the river.
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Table No. 2 - Groundwater Measurement Data

Groundwater Groundwater Groundwater
Boring Elevation on Elevation on Elevation on
Number 10/21/10 05/23/11 06/13/11

(ft) (ft) (ft)
RC-10-002 931.9 931.0 931.0
RC-10-003 -- 943.3 944.7
RC-11-004 -- 942.3 943.8
RC-11-007 -- -- 943.7

SCOUR EVALUATION

The Final Hydraulics Report (FHR) prepared by the Structure Hydraulics and Hydrology Branch
for the subject bridge (dated October 17, 2011) was considered in the development of the
recommendations presented in this FR. The following conclusions are provided in the FHR:

1. The potential for general/contraction scour or long-term channelbed aggradation or
degradation is “negligible” within the proposed bridge limits; these conclusions are noted to
be based on “assumed site-specific/geotechnical factors.”

2. At Piers 2 through 5 a maximum-calculated local pier scour depth of 8 feet is conservatively
assumed where an “exposed/outer bank column” condition exists and the location is not
fully protected behind the existing rock gabion wall.

3. In addition to local pier scour, the potential for local bank/slope failures may cause some
amount of localized “ground exposure” (below the local finish grade elevation at some of
the pier/column locations.

4. The abutment and skewback foundations of the proposed bridge are not expected to be
susceptible to any significant amount of local abutment/pier scour or other type of
foundation exposure. This conclusion is based on the premise that these support locations
will mimic the existing bridge foundation conditions and be founded in scour resistant rock
and/or protected by bank protection (RSP).

The FHR conclusions presented above are intended as a summary; it is recommended that the
FHR be reviewed for a more complete and detailed presentation of the scour potential evaluation.
The GP for Bridge No. 01-0080 (dated December 10, 2012) indicates that RSP will be placed on
the river channel slopes at Piers 6 and 11, the extent of which is to be provided on the “Road
Plans.”

CORROSION EVALUATION

Composite soil samples were collected from Borings RC-10-001 thru RC-11-004, RC-11-007
and RC-11-012 drilled during the 2010 and 2011 subsurface investigations. The Office of
Testing and Technology Service, Corrosion Technology Branch tested the composite samples for
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corrosive potential. The Corrosion Technology Branch considers a site to be corrosive if one or
more of the following conditions exist for the representative soil samples: chloride concentration
is 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less. The
minimum resistivity serves as an indicator for the possible presence of soluble salts and is not
used to define a site as being corrosive. It is the practice of the Corrosion Technology Branch
that if the minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is
considered to be non-corrosive and testing to determine the sulfate and chloride content is not
performed.

The results of the laboratory tests determined that the composite samples were considered to be
non-corrosive. Refer to Table 3 for a summary of the test results attached in Appendix C.

Table No. 3 - Corrosion Test Summary of the Composite Samples for the Middle Fork
Smith River Replacement Bridge (Br. No. 01-0080)

. . Minimum Chloride Sulfate
SIC Corrosion Boring Sample Depth pH Resistivity Content Content
Number Number (ft)
(ohm-cm) (ppm) (ppm)
C701626 R-10-001 0.0-5.0 8.15 4255 N/A N/A
C701627 R-10-002 0.0-5.0 8.11 6210 N/A N/A
C701628 R-10-003 0.0-5.5 7.62 5980 N/A N/A
C701629 R-11-004 0.0-3.0 7.67 2395 N/A N/A
C701630 R-11-007 0.0-5.0 7.70 6056 N/A N/A
C701631 R-11-012 0.0-5.0 6.36 42840 N/A N/A

SEISMIC RECOMMENDATIONS

Based on the Caltrans Seismic Design Criteria and the Caltrans Fault Database of 2011, the
controlling fault for the site is the Cascadia Subduction Zone (Fault ID No. 5) with Mmax of 8.3.
The fault is located southwest of the site, and the rupture distance to the fault plane from the
bridge site is estimated to be 37 miles. The fault is referred to as a reverse fault with a dip angle
of 15 degrees.

Based on the 2010 and 2011 subsurface investigations, the Vgs3p was estimated to be 2500 feet
per second.

Using the above shear wave velocity, the spectral acceleration (SA) generated from the
probabilistic method is higher than the SA generated by the Cascadia Subduction Zone. As a
result, the attached ARS curve is based on the 5% probability of exceedance in 50 years (975
years return period). The design ARS curve with an estimated peak ground acceleration of 0.31g
is attached in Appendix A.
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The potential for surface rupture at the site due to fault movement is considered insignificant
since there are no known faults projecting towards or passing directly through the project site.
The liquefaction potential is also considered to be insignificant.

AS-BUILT FOUNDATION DATA

According to the As-Built Foundation Plans for the existing bridge (Br. No. 01-0015), the four
approach spans at the south end and the three approach spans at the north end are supported on
spread footings. The main span, the CIP/RC two-rib open-spandrel arch, is supported on shallow
angled and stepped concrete footings. It was noted on the plans that “all footings to bear on firm
solid rock and to be carried deeper than shown if necessary”’; hence, the exact bottom of footing
elevations could not be determined from the available plans. The bearing capacity of the spread
footings used in the design could not be determined from the available data.

According to the As-Built Gabion report and plans, the gabion wall is approximately 230 feet in
length with a maximum height of 16.5 feet. The plan indicates the general dimensions of the
gabion baskets are: 3 feet in height, 3 and 6 feet in width with lengths of 1.5, 3 and 6 feet. The
gabion baskets are situated beneath the northbound lane of the existing Route 199 and extend a
maximum of 7.5 feet from the wall face to the existing centerline of Route 199. The gabion wall
was constructed with several underdrain outlet pipes that extend through the face of the wall.
For greater detail on the existing gabion wall, the Gabion Wall 1983 Project Report and the 1986
As-Built Project Plans are included in Appendix B, attached.

FOUNDATION RECOMMENDATIONS

Retaining Wall at Abutment 1 Right (Soldier Pile Wall with Ground Anchors)

According to the “Abutment 1 Layout” sheet (dated November 30, 2012) the retaining wall at
Abutment 1 is to consist of anchored, steel-section soldier piles placed in CIDH concrete; timber
lagging is to be placed between piles and is to be overlain with a permanent cast-in-place
concrete facing. The wall is to extend southerly, off of Abutment 1, in a wingwall-like
configuration, for approximately 155 feet, at an offset of roughly 20 feet right of the “B” Line.
The wall height is to range from 5 to 22 feet and will be restrained with a maximum of two rows
of ground anchors. The proposed wall will be constructed downslope of the existing gabion
wall; hence, fill placed for backfill behind the proposed wall will effectively encapsulate
approximately 135 feet of the existing gabion wall. The proposed ground anchors are to be
installed through the existing gabion wall. The Contractor should review the Gabion Wall 1983
Project Report and the 1986 As-Built Project Plans located in the Appendix B of this report.

Lateral Loading

The following generalized parameters for determining the lateral earth pressure acting from the
top of the wall to the bottom of lagging may be determined based on a soil internal friction angle
(®) of 34° and a total unit weight (y;) of 125 pcf. The recommended parameters are based on the
assumption that an adequate drainage system will be provided to prevent the development of
hydrostatic pressure behind the wall from groundwater.
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Lateral Resistance

From Station 505+38.7 to Station 505+71, passive lateral resistance for the effective width of the
pile may be determined based on the following generalized parameters: an internal friction angle
() of 40° and a total unit weight (y;) of 135 pcf. From Station 505+71 to Station 506+86.3, a
passive lateral resistance may be based on the following generalized parameters: an internal
friction angle (®) of 45° and a total unit weight (y)) of 145 pcf. To meet global stability
requirements and to provide adequate resistance to the vertical component of the ground anchor
load, the following minimum pile embedment criteria is provided: for a wall height less than 10
feet, a minimum pile embedment of 10 feet is required and for wall heights between 10 feet and
25 feet, a minimum pile embedment of 20 feet is required. A horizontal bench (a minimum of 5
feet width) at the finished grade in front of the wall is recommended and the lagging should be
installed at least 2 feet below the bench finished grade.

Ground anchors are anticipated to be installed at an angle of 20 degrees from the horizontal; an
unbonded length of at least 25 feet is recommended.

Drainage

To provide free-draining conditions, to reduce the amount of compactive effort for fill near the
proposed wall face, and to minimize the potential for post construction material migration,
Coarse Aggregate is recommended to be placed as fill material between the existing gabion wall
and the back of the wall lagging. The Coarse Aggregate should consist of crushed rock meeting
a grading corresponding to 1-'4 inch x % inch grading per Section 90-1.02C(4)(b) of the 2010
Caltrans Standard Specifications. The project plans indicate that a barrier slab will be placed atop
the fill prism between the gabion wall and proposed wall; hence, the Coarse Aggregate should
provide an acceptable leveling course. Where pavement is proposed atop the Coarse Aggregate
fill, it may be preferable to place a Class A1 Subgrade Enhancement Geotextile (per Section 88-
1.020 of the 2010 Caltrans Standard Specifications) to provide separation between the overlying
dissimilar material of the pavement section base coarse.

The parameters provided above are based on the assumption that an adequate drainage system
will be provided to prevent the development of hydrostatic pressure behind the wall. In addition,
the existing drainage system of the gabion wall should be maintained such as by extending the
underdrain outlets pipes through the face of the proposed soldier pile wall.

Abutment 1 and Piers 2 through 5 (Cast-In-Drilled-Hole Piles)

According to the General Plan sheet (dated December 10, 2012), the proposed Middle Fork
Smith River Bridge (replacement) will be placed downstream of the current structure and will
have a total length of 345.5 feet. The new bridge is being proposed with a five span, 157.0 feet
long, viaduct segment providing the southerly approach to a 155 foot long (skewback to
skewback) arch structure spanning the river. The southerly viaduct approach segment is proposed
partially as a sidehill configuration and will be constructed over a portion of the existing gabion
wall. The northerly approach segment is proposed as a 33.3 feet long span to an abutment.
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The Structure Designer has selected 36-inch, 42-inch and 48-inch diameter Cast-In-drilled-Hole
(CIDH) piles for support of Abutment 1 and Piers 2 through 5. The recommended pile tip
elevations for the support locations of the bridge are based on the cut-off elevations and factored
loads provided in communications from the Office of Bridge Design North, Branch 1 per Memo
To Designers 3-1 (July 2008). Abutment 1 and Piers 2 through 5 foundations were designed
using the Load and Resistance Factor Design (LRFD) method. The calculated geotechnical
resistance of all CIDH piles is based on side resistance within the penetrated rock. At the
Abutment 1 location, one pile diameter of skin friction was excluded at the top of the pile. At
Piers 2 through 5, 8 feet of skin friction was excluded at the top of the pile due to local pier scour

as recommended in the FHR (see “Scour Evaluation” section).

Table No. 4 - Pile Foundation Recommendations for Abutment 1 and Piers 2 through 5.

Cuert Service-1 Total Required Factored Nominal Resistance (kips)
. -0 o o 5 o q 9 . .
Support Pile UCOM | Limit State [Permissible . Design Tip | Specified Tip
Location Type Elegffetl;uon Load (kips) | Support il B Extreme Event Elevations (ft) | Elevation (ft)
per Settlement | Comp. | Tension | Comp. Tension
Support | (inches) |(¢=0.5)|(¢=05)| (=1 | (¢=1)
Abut 1 Left 4(2:%1;}1 947.2 180 1 360 0 80 0 gﬁ‘g ((:_'111)) 922.0
Abut 1 Right 43;};1;11 928.2 180 1 360 0 80 0 3 ?g'g ((;‘_'111)) 900.0
Pier 2 Left .
. 36-inch 918.0 (a-1)
Bearing 945.3 220 1 320 0 282 0 918.0
Support CIDH 926.9 (a-II)
Pier 2 Right 4éig‘lc{h 925.0 450 1 600 0 230 0 980990 '8 ((3_111)) 890.0
Pier 3 Left .
Bearing 4&}31;11’ 944.3 260 1 300 0 282 0 352'2 ((2:111)) 920.0
Support ’
. . 42-inch 880.0 (a-I)
Pier 3 Right CIDH 918.0 440 1 580 0 250 0 900.8 (a-I1) 880.0
Pier 4 Left :
. 36-inch
Bearing CIDH | 9388 330 1 440 0 350 0 205.0 (a-1) 905.0
Support 918.7 (a-II)
. . 42-inch 880.0 (a-I)
Pier 4 Right CIDH 924.0 460 1 720 0 500 0 901.2 (a-I1) 880.0
. 855.0 (a-I)
Pier 5 4éiglc{h 921.3 670 1 1110 0 1250 200 878.9 (a-II) 855.0
904.9 (b-1I)
Notes:
1)  Design tip elevations are controlled by: (a-1) Compression (Strength Limit), (b-1) Tension (Strength Limit), (a-11)
Compression (Extreme Event), and (b-11) Tension (Extreme Event).
2) There is no Design Tip Elevation for settlement because the piles are embedded in rock.
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Table No. 5 - Pile Data Table for Abutments 1 and Piers 2 through 5

Nominal Resistance (kips) Design Tip Specified Tip
Location Pile Type Elevation Elevation
Compression Tension (ft) (ft)
42-inch
Abut 1 Left CIDH 720 0 922.0 (a) 922.0
. 42-inch
Abut 1 Right CIDH 720 0 900.0 (a) 900.0
Pier 2 Left 36-inch
Bearing 640 0 918.0 (a) 918.0
CIDH
Support
. . 42-inch
890.0 (a
Pier 2 Right CIDH 1200 0 (@) 890.0
Pier 3 Left 48-inch
Bearing 600 0 920.0 (a) 920.0
CIDH
Support
. . 42-inch
Pier 3 Right CIDH 1160 0 880.0 () 880.0
Pier 4 Left 36-inch
Bearing 880 0 905.0 (a) 905.0
CIDH
Support
. . 42 inch
Pier 4 Right CIDH 1440 0 880.0 () 880.0
Pier 5 421;;;{}‘ 2220 200 855.0 (a) 855.0
C 904.9 (b)
Notes:

1) Design tip elevations for all support locations are controlled by: (a) Compression (b) Tension.
2) There is no Design Tip Elevation for settlement because the piles are embedded in rock.
3) The specified tip elevation shall not be raised.

Piers 6 and 11 (Micropiles)

Micropiles have been selected for support of Piers 6 and 11 skewback locations. The micropiles
are 10-inches in diameter and are inclined. The recommended micropile lengths for the
skewback support locations of the bridge are based on the skewback reference elevations
presented on the “Skewback Details No. 17 sheet, and on factored loads provided in
communications from the Office of Bridge Design North, Branch 1 per Memo To Designers 3-1
(July 2008). The skewback foundations were designed using the Load and Resistance Factor
Design (LRFD) method. The calculated geotechnical resistance of the micropiles is based on
side resistance within the penetrated rock, excluding a five foot length of micropile at the top of
micropile and a one foot length of micropile at the tip. We recommend a grout-to-ground
ultimate bond strength (obong) Of 50 psi (7.2 ksf) for determining the plunge length of the
micropiles.
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Table No. 6 - Micropile Foundation Recommendations for Piers 6 and 11
Service-1 Total Required Factored Nominal Resistance (kips) ‘ ‘
Cut-off | Limit State | Permissible o Design Specified
Location |Pile Type| Elevation |[oad (kips)| Support Strength Limit Extreme Event Length Length
() S per ot Se_t tleﬁn Gl Comp. Tension | Comp. Tension () ()
upport | (inches) )(6=0.7) | (9=07) | (9=1) | (p=1)
40.0 (a-1)
Pier 6 10 inch 18.0 (b-)
Skewbacks diameter | varies 1760 1 448 140 640 200 40.0 (a-10) 40.0
Micropile 18.0 (b-II)
40.0 (a-1)
Pier 11 10 inch 18.0 (b-)
Skewbacks diameter | varies 1825 1 448 140 640 200 40.0 (a-10) 40.0
W Micropile 18.0 (b-1I)
Notes:
1)  Design tip elevations are controlled by: (a-1) Compression (Strength Limit), (b-1) Tension (Strength Limit), (a-11)
Compression (Extreme Event), and (b-I1) Tension (Extreme Event).
2) There is no design length for settlement because the micropiles are embedded in rock.
3) The Specified Length shall not be shortened.
Table No. 7 - Micropile Data Table for Piers 6 and 11
Nominal Resistance (kips) Design SRt sl
Location Pile Type Compression Tension L?flgth (ft)
(9=0.7) (9=0.7)
Pier 6 10-inch inclined 40.0 (a)
Skewbacks micropile 640 200 18.0 (b) 400
Pier 11 10-inch inclined 40.0 (a)
Skewbacks micropile 640 200 18.0 (b) 400
Notes:
1) Design tip elevations for all support locations are controlled by: (a) Compression, (b) Tension.
2) There is no design length for settlement because the micropiles are embedded in rock.
3) The specified tip elevation shall not be shortened.

Micropile Load Testing

A total of four proof tests are required to be performed on production micropiles.

We

recommend one proof test be performed at each skewback location (6L, 6R, 11L, and 11R). One
performance (verification) test is desired on a designated pre-production micropile and is
required to be performed in tension to verify that the micropile grout-to-ground ultimate bond
strength (aong) 1 achieved. We would prefer that the performance test be located in the vicinity
of Pier 6L of the proposed structure; the performance test pile should mimic the orientation of
the production piles, and the grouted section be constructed such that it does not extend closer
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than 5 feet to surface grade to mimic the design dpong neglect zone. It is recommended this
testing be performed as the first order of work and the steel should not be ordered for the piles
until the performance test is performed and evaluated. Pile grout should attain the required
design compressive strength prior to applying test loads.

Abutment 12 (Spread Footing)

Based on the “Index to Plans” and “Foundation Plan” sheets (dated December 6, 2012),
Abutment 12 is to be supported on a spread footing with a bottom of footing (BOF) elevation of
936.0 feet; Structure Design has indicated that the footing will be designed utilizing a working
stress design (WSD) method. Based on the subsurface investigation, the spread footing may be
founded partially in formational rock and partially in soil with cobbles and boulders. To reduce
the potential for differential settlement, sub-excavation of materials beneath the footing is
recommended to a minimum of 3 feet below BOF and laterally to a minimum of 2 feet beyond
the foundation footprint. The sub-excavation should be backfilled with concrete backfill
according to Section 19-3.02G of the 2010 Standard Specifications to bring the excavation to
grade.

Table No. 8 - Foundation Design Recommendations for Spread Footings

Support Footing | Bottom of | Bottom of | Minimum LRFD
Location | Size (ft) | Footing Sub- Footing WSD
Elevation | excavation |Embedment | (LRFD Service-I Limit
B | L (ft) Elevation | Depth (ft) | State Load Combination) |  Service Strength Extreme
(ft) D, =x Event
q)b =X
Permissible | Allowable | Permissible Factored Factored
Gross Gross Net Gross Gross
Contact Bearing Contact Nominal Nominal
Stress Capacity Stress Bearing Bearing
(ksf) (ksf) (ksf) Resistance Resistance
(ksf) (ksf)
Abut 12 | 12.0[42.5| 936.0 933.0 5.0 4.0 4.0 N/A N/A N/A
Table No. 9 - Spread Footing Data Table
Support Working Stress Design (WSD) Load and Resistance Factor Design (LRFD)
Location
Permissible Gross Allowable Service Strength Extreme Event
Contact Stress Gross Bearing Permissible Net | Factored Gross Factored Gross
(Settlement) Capacity Contact Stress | Nominal Bearing | Nominal Bearing
(ksf) (ksf) (Settlement) Resistance Resistance
(ka) (Db =X (Db =X
(ksf) (ksf)
Abut 12 4.0 4.0 N/A N/A N/A
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The recommended Permissible Gross Contact Stress and Allowable Gross Bearing Capacity are
based on the following design criteria:

1) The spread footing will have an effective width that will produce an equivalent uniform
vertical stress, which does not exceed the values of the Permissible Gross Contact Stress
and the Allowable Gross Bearing Capacity.

2) The spread footing is to be constructed at or below the bottom of footing elevation and
have the minimum footing embedment depth shown in Table 8.

Retaining Wall at Abutment 12 Right (Soldier Pile Wall with Ground Anchors)

The following recommendations are for the soldier pile wall with ground anchors at Abutment
12 Right as shown on the Abutment 12 Details No. 1 through 4 sheets (dated December 12,
2012).

The wall is proposed with anchored steel-section soldier piles placed in CIDH concrete; timber
lagging is proposed between piles which will be overlain with a permanent cast-in-place concrete
facing. The proposed wall is approximately 77 feet long, with heights generally ranging between
5 and 17 feet; however, the wall is proposed to extend to as high as approximately 28 feet
adjacent to Pier 11 Right Skewback for what appears to be temporary excavation support for the
Pier 11 Right Skewback construction.

Lateral Loading

The following generalized parameters for determining the lateral earth pressure acting from the
top of the wall to the bottom of lagging may be determined based on an internal friction angle
() of 34° and a total unit weight (y,) of 125 pcf. The recommended parameters are based on the
assumption that an adequate drainage system will be provided to prevent the development of
hydrostatic pressure behind the wall from groundwater.

Lateral Resistance

Passive lateral resistance for the effective width of the pile may be determined based on the
following generalized parameters: an internal friction angle (®) of 45° and a total unit weight (y;)
of 145 pcf.

To meet global stability requirements and to provide adequate resistance to the vertical
component of the ground anchor load, the following minimum pile embedment criteria is
provided: for a wall height less than 10 feet, a minimum pile embedment of 10 feet is required
and for wall heights between 10 feet and 20 feet, a minimum pile embedment of 15 feet is
required.

Ground anchors are anticipated to be installed at an angle of 20 degrees from the horizontal; an
unbonded length of at least 25 feet is recommended.
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Retaining Walls at Abutment 12 Left (Wingwall)

The left wingwall proposed at Abutment 12 is to be constructed as a Retaining Wall Type 5
(Case 1) of the 2010 Revised Standard Plan (RSP), sheet RSP B3-4A. The wall extends 23 feet
off of Abutment 12 and is supported on a stepped spread footing with a Design Height (“H”)
from 4 to 10 feet. Based on subsurface materials encountered at Abutment 12, the spread footing
for the left wingwall may be founded partially in rock and partially in soil with cobbles and
boulders. To reduce the potential for excessive differential settlement, sub-excavation of
materials beneath the footing is recommended to a minimum of 3 feet below BOF and laterally
to a minimum of 1 foot beyond the foundation footprint. The sub-excavation should be
backfilled with concrete backfill according to Section 19-3.02G of the 2010 Standard
Specifications to bring the excavation to grade. If the foundation support materials are prepared
as recommended above, the net bearing stress demand (for a permissible settlement of '4 inch),
and the gross uniform bearing stress demands provided on sheet RSP B3-4A will be met. The
demand criteria is met based on the corresponding effective footing widths (B’) provided on RSP
B3-4A, and on the BOF elevations shown on the Foundation Plan (revision date 12-6-12). If any
revisions to the wall configuration occurs (such as revising the loading conditions, wall height,
bottom of footing elevations, etc.), OGDN should be contacted and allowed to provide
supplemental recommendations if needed.

General Notes to Designer

1. It is recommended that a Type “D” excavation is to be shown on the plans at the Pier 6 and
11 skewback locations.

Construction Considerations
Naturally Occurring Asbestos (NOA)

1. As mentioned in the “Site Geology and Subsurface Conditions” section, locally the Josephine
Ophiolite formation is noted to contain serpentinite/ultramafic rocks. However, a review of
detailed geologic mapping (Plate No. 3a) reveals that State Route 199 transects serpentinite
formations at a distance of no closer than 2 miles to the project site. Furthermore, Caltrans
and United States Forest Service (USFS) mapping do not designate the area of the project
site as “likely” to contain NOA. The Caltrans NOA database indicates the closest NOA
location on Route 199 to be between PM 21.44 to 21.74. Ultramafic/serpentinite rocks were
not encountered in our surface and subsurface exploration at the site; therefore, concludes
that the project site has a very low potential for the presence of serpentinite /ultramafic rocks
and NOA. In consideration for the potential presence of NOA materials, the North Region
Hazardous Material Officer should be contacted to determine if the project has the need for
Airborne Toxic Control Measures (ATCMSs) during project construction.
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Rock Cores

1. Rock core samples from the 2010 and 2011 subsurface investigations are available for

viewing by bidders at the California Department of Transportation, Transportation
Laboratory, 5900 Folsom Blvd., Sacramento, CA. It is highly recommended that the
Contractor inspect/observe the core samples at the Translab facility before bidding.

CIDH Piles and Micropiles-Piers 2 through 11

1.

Groundwater was encountered during the 2010 and 2011 subsurface investigations.
Groundwater will be encountered during construction. Wet pile installation methods will
likely be necessary for the CIDH piles. Installation of micropiles will likely encounter
groundwater based on the observations from the exploratory borings.

Within the subsurface materials underlying the site, significant variation in the lithology,
weathering, fracturing and hardness of the metamorphic rock was encountered, even within
relatively short distances (see LOTB sheets). The Contractor should anticipate significantly
varying rock conditions laterally (between adjacent pile locations) and vertically (within
each pile excavation).

The self-casing wire-line drill system drilling techniques utilized during the subsurface
investigations make it difficult to directly assess borehole stability and the potential for
sidewall collapse. The encountered subsurface conditions shown on the LOTBs, and the
surface exposures observed in field investigations, suggest that significant drill-hole
sidewall collapse and materials caving should be anticipated when constructing CIDH piles
and micropiles.

If temporary casing is used during installation of CIDH piles, it shall be removed before or
during concrete placement in a manner that permits development of the required side
resistance. If temporary casing is used during installation of micropiles, it shall be
removed before or during grout placement.

A loss of drilling circulation was experienced during the 2010 and 2011 subsurface
investigation. Drilling concrete/grout loss should be anticipated at all support locations
during construction of CIDH piles and micropiles.

Hard and very hard cobbles and boulders were encountered during the subsurface
investigations as shown on the LOTBs. The Contractor should anticipate encountering
very hard cobbles and boulders during construction of the piles.

The Contractor should anticipate difficult drilling and construction measures for CIDH and
micropile installations due to the presence of grouted, boulder-size Rock Slope Protection
(RSP) on the bank southeast of the existing bridge (near Borings RC-11-009 and RC-11-
010). Voids were also encountered within the RSP at this location. The Contractor should
be prepared to drill through the RSP section, or perform other remedial measures during the
construction of the piles, which could include breaking-up the RSP and/or removal by sub-
excavation.
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8. The geotechnical resistance (or ultimate geotechnical bond capacity) of constructed

10.

11.

12.

micropiles is based on effective development of the micropile grout-to-ground ultimate
bond strength (oond), Which requires that the micropile grout completely encase the
centralized micropile casing such that no annular space remains between the outer surface
of the casing and the drilled-hole sidewalls.

The plans show Abutment 1 through Pier 4 being constructed over an existing gabion wall.
The project design is predicated on the continuing function of the retaining wall. The
Contractor must take care not to adversely affect the long term performance of the gabion
wall. This may require the use of shoring, underpinning and permanent casings.

During the excavation of the foundations for Abutment 1, Pier 2, Pier 3, Pier 4 and Pier 5,
the Contractor needs to be prepared to remove any remaining sections from the pre-existing

brow log that may not have been removed during construction of the gabion wall.

At Abutment 1, Piers 2 though 6, the Contractor will encounter adverse bedding and will
need to be prepared to stabilize any excavations at these locations.

The Office of Geotechnical Design North should be invited to a pre-construction meeting.

Spread Footing — Abutment 12

l.

Based on the subsurface investigation, the Abutment 12 spread footing may be founded
partially in rock and partially in soil with cobbles and boulders. To reduce the potential for
differential settlement, sub-excavation of materials beneath the footing is recommended to
a minimum of 3 feet below BOF and laterally to a minimum of 2 feet beyond the
foundation footprint and replaced with concrete backfill in accordance with Section 19-
3.02G of the 2010 Standard Plans. The bottom of excavation will have a uniform surface
prior to placing the lean concrete. Prior to set-up of the concrete backfill, the top surface of
the concrete backfill shall be provided with a roughened surface (such as by scarifying with
a steel trowel) to maintain effective development of the concrete-to-soil frictional
resistance.

Spread Footing — Abutment 12 Left Type 5 Retaining Wall

1.

Based on the subsurface investigation, the Abutment 12 Left Type 5 Retaining Wall spread
footing may be founded partially in rock and partially in soil with cobbles and boulders.
To reduce the potential for differential settlement, sub-excavation of materials beneath the
footing is recommended to a minimum of 3 feet below BOF and laterally to a minimum of
1 foot beyond the foundation footprint and replaced with concrete backfill in accordance
with Section 19-3.02G of the 2010 Standard Plans. The bottom of excavation will have a
uniform surface prior to placing the concrete backfill. Prior to set-up of the concrete
backfill, the top surface of the concrete backfill shall be provided with a roughened surface
(such as by scarifying with a steel trowel) to maintain effective development of the
concrete-to-soil frictional resistance.
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Soldier Pile Walls with Ground Anchors at Abutment 1 and 12

1. As discussed in the “Groundwater” section of this FR, groundwater was encountered at
relatively shallow depth during the 2010 and 2011 subsurface investigations. During pile
and anchor installation, the Contractor will encounter groundwater, and the groundwater
may occur in a perched and/or confined (under pressure) aquifer state. Localized
dewatering may be necessary to obtain dry conditions; however, some installations may
require drilling and the placement of concrete and grout in wet conditions. Construction
methods for a wet condition requires the displacement of water via a closed system using a
concrete pump or a tremie tube to place concrete properly at the base of the hole.

2. The Contractor should use their expertise to select methods and equipment for the
construction of the soldier piles and ground anchors that is appropriate for the range and
variability of the foundation conditions shown on the LOTBs. Significant rock properties
include, but are not limited to the degree of fracturing and weathering, rock hardness and
the rock compressive strength. The bedding contacts and attitude (strike and dip) should
also be considered. The Contractor should anticipate varying rock conditions from one
soldier pile location to the next and within each soldier pile excavation.

3. The LOTBs also indicate soil material containing sand, gravels, cobbles and boulders.
There is a wide range in size and hardness of these materials. The Contractor should be
prepared to break up, drill through or remove this material.

4. Caving of the holes drilled for the soldier piles and ground anchors should be anticipated
due to the presence of cohesionless soils with cobbles and boulders, weathered rock and
fractured rock. The Contractor should use their expertise to select appropriate construction
methods and equipment to prevent or control caving. This may include permanent casing
in the unbonded zone.

5. Significant loss of drilling fluids occurred while drilling mud-rotary borings at the site
during the 2010 and 2011 subsurface investigation. The drill fluid loss was likely due to the
presence of cracks and voids associated with formational fracturing and the grouted RSP.
We expect a significant potential for concrete/grout loss during pile and ground anchor
construction. Controlling measures, such as the use of a “grout sock”, could potentially
reduce grout loss for ground anchor installation.

6. At the Abutment 1 wall location, the Contractor should be prepared to partially remove and
or drill through the existing gabion wall which will include drilling through hard cobbles
and wire mesh. Methods to control caving of the gabion rock and loss of grout into the
gabion rock should be employed by the Contractor. This may include permanent casing.

7. If the gabions are removed, or partially removed at the Abutment 1 wall location, the

Contractor will be required to maintain stability of the roadbed and remaining gabion
baskets.
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The Foundation Recommendations included in this Foundation Report are based on project
information that has been provided by the Office of Bridge Design North, Design Branch 1. Any
questions regarding the above recommendations should be directed to the attention of Jacqueline
A Martin (916) 227-1051 or Mark Hagy (916) 227-1077, Geotechnical Services, Office of
Geotechnical Design-North.

JACQUELINE A MARTIN, P. MARK HAGY, P.
Engineering Geologist Transportation Engriecer
Office of Geotechnical Design-North Office of Geotechnical Design-North

cc: OGDN
DPM - Kevin Church
Reid Buell

Attachments:
PLATES

Plate No. 1 Vicinity Map

Plate No. 2a thru 2c  Regional Geology Map
Plate No. 3a thru 3b Quadrangle Geology Map
Plate Nos. 4a & 4b  Photographs

APPENDICES

Appendix A Design Acceleration Response Spectrum
Appendix B Gabion Wall Project Report and Plans
Appendix C Laboratory Test Results
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ABBREVIATED EXPLANATION
Approximate stratigraphic relationships only; see referenced publication for more accurate age designations and unit descriptions.

Dredge and mine tailings

Alluvium

Landslide deposits

Dune and beach sand

Lake deposits

0 Shelf, slope, and basin deposits (Offshore)
Terrace deposits

Glacial deposits (Outwash and morainal)
Marine terrace deposits

Fluvial deposits (Gravel, sand, and silt)
Battery Formation (Marine and continental; blue
sandstone and clay)

Undifferentiated Plio-Pleistocene marine and
non-marine deposits

St. George Formation (Marine; bluish-gray siltstone
and shale)
Marine mudstone undifferentiated (Offshore)

Wimer Formation (Marine; friable
yellow siltstone, sandstone, and conglomerate)

Hornbrook Formation (Marine; massive arkosic
sandstone, conglomerate, and shale)

Tertiary gravels
(“Auriferous”)

Franciscan Complex® (ss-sandstone, shale, conglomerate;
ch-chert; gs-greenstone and locally chert; mg-metagraywacke;
sfm-South Fork Mountain Schist; rc-schist of Redwood Creek;
§ -blueschist blocks)

*Horizontal pattern denotes melange terrane

Ultramafic rocks -partly to
completely serpentinized

Tertiary continental deposits
(Conglomerate and sandstone)

Volcanic rocks (a-andesite; b-basalt "
d-dacite; p-pyroclastic deposits

pb-Black Butte pyroclastic flow

ps-Shastina pyroclastic flow)

3 - Cinder cone or volcano

Volcanic rocks of Shasta Valley L
(a-andesite; p-pyroclastic deposits)

High Cascade Volcanics

Volcanic rocks (a-andesite; b-basalt)
#¢ - Cinder cone or volcano

Western Cascade Volcanics
(a-andesite with some basalt and dacite;
p-andesite tuff breccia; t-rhyolite tuff:
i-andesite and basalt intrusions and plugs;
r-rhyolite domes)

PLUTONIC ROCKS

Is

- Galice Formation (Marine; slate, metagraywacke, and 1
greenstone)
Volcanic rocks (Pillow lava and breccia) WESTERN
[ JURASSIC
Gabbro, diorite, and related rocks BELT
- Ultramafic rocks—partially to completely
serpentinized J -
% Condrey Mountain Schist
WESTERN PALEOZOIC AND TRIASSIC BELT
r — Al

MzPz - Undifferentiated
rct - Rattlesnake Creek terrane
hft - Hayfork terrane
nft - North Fork terrane

metasedimentary rocks
metavolcaniclastic sedimentary rocks
metavolcanic rocks

Stuart Fork Formation
(Phyllitic quartzite with some
blueschist)

conglomerate and sedimentary breccia
chert

limestone and marble

gabbro

EASTERN KLAMATH BELT

um - serpentinite and metaserpentinite

sch - amphibolite and greenschist
bs - blueschist
¢ - blueschist blocks

CENTRAL METAMORPHIC BELT

(Devonian or older)
A

P

[F‘za

b

Abrams Mica Schist (Grouse Ridge Formation)

Salmon Hornblende Schist

Granitic rocks
Dioritic rocks

Ultramafic-gabbroic rocks

Potem Formation (Marine; argillite and tuffaceous
sandstone)

Bagley Andesite

Arvison Formation (Volcaniclastic and pyroclastic
rocks)

Modin Formation (Andesitic volcaniclastic and pyro-
clastic rocks)

Pit Formation (Marine; shale and siltstone; includes
Brock Shale and Hosselkus Limestone)

Bollibokka Group (Dekkas and Nosoni Formations,
undifferentiated); (Andesite, mudstone, and tuff)

McCloud Limestone
Baird Formation (Pyroclastic rocks and keratophyre)
Bragdon Formation (Marine; shale, graywacke, and

minor conglomerate)

Kennett Formation (Marine; siliceous shale and tuff:
Is = crystalline limestone)

Copley Greenstone
Gazelle Formation (Marine; sandstone, shale, chert,
conglomerate, and limestone)

Moffett Creek Formation (Sheared sandstone and
shale)

Duzel Formation (Marine; phyllite, graywacke, chert,
and limestone)

Antelope Mountain Quartzite

Ov-Mafic volcanic rocks and diabase
Ogb-Gabbroic and dioritic rocks (Minor pyroxenite)
Op-Trinity peridotite (Partially serpentinized)

Reference: Wagner, D. L. and Saucedo, G.J., Geologic Map of California Weed quadrangle, California, 1:250,000: California Division of Mines
and Geology (California Geological Survey), Regional Geologic Map Series, Map No. 4A.
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MAP SYMBOLS

Contact
Observed or approximately located; queried where gradational or in-
ferred,
U O n
D f — e SARRARRREERIE e
Fault

Solid where well located; dashed where approximately located or in-
ferred; dotted where concealed by younger rocks or water; queried where
continuaiion or existence is unceratin. U, upthrown side; D, down-
thrown side (relative or apparent).

B W W W TR, W S A S

Thrust fault—barbs on the upper plate. Generally dips less than 45%, bul

locally may have been subsequently steepened. Dashed where approxi-
mately located or inferred; dotted where concealed by younger rocks or
water; queried where continuation or existence is uncertain.

A
v

Anticlinal fold

o

Synclinal fold
e
Strike and dip of beds

-
Strike and dip of foliation
¢

Blueschist blocks

}:lillth

(Prominent joints in granitic rocks of Castle Crags.)
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Recent

Mioecene (?)

Miocene

Late Jurassie or Early Cretaceous

Upper Jurassie

A

INTRUSIVE ROCKS

ABBREVIATED EXPLANATION

Approximate stratigraphic relationships only; see referenced publication for more detailed stratigraphic

relationships and unit descriptions.

Qal

Allavium
Deposits tn present stream valleys and
bench gravels

(’f

18
Gravel deposits
Poorly sorted clay, sand and, gravel on up-
land surface above 1900 feet. Some of
coarser material partly decomposed

QUATERNARY

UNCONFORMITY

TERTIARY

=]
H

Upper Miocene beds
Soft, friable shale and siltstone

r

o

Albite rhyolite porphyry dikes J

qd

L]

Quartz diorite
Granitoid light-coloved rocis, containing
vigible quartz

hd

L

Hornblende diorite
Medium- to conrse-grained rock. The pro-
portion of light to dark minerals varies
widely from place to place

-

gh

|
L

Gabbro and related rocks
Gray, medium-grained rocks. Composi-
tion ranges between wnde limits and
grades into hornblende diorite L

sp

Serpentine
Completely serpentinized peridotite shear-
ed into small blocks and aggregations of
eurved or bellied shiny translucent yel-
low, green, or black plates

JURASSIC OR CRETACEQUS

pd

Periodotite undifferentiated |

Green mediwm-grained rocks consisting of

olivine with or without other mafic min-

erals. Weathers ved. In places largely
altered to serpentine but not crushed

Wehrlite

Dark coarse-grained rock | 6.
consisting of olivine and diallage | ;
3.

i
1

1

Galice formation ;

Jgs, dark-gray to black fine-grained thinly 2
layered rocks generally with slaty eleww- =
age, o few thin sandstone beds and some ;
2

2

thin h’!{,‘(’fb of grit; Jgss, medivim-grain-
ed, massive, thick-bedded sandstone; Jov,
large thicknesses of andesitic flows, tuffs, |
and breceias; Jgf, ,mvdm;mmm’ljﬂr)us v
in places special phases of voleanic rocks
are mapps:d separately or are indicated
without boundaries by letters symbols;
Jat, predominantly tuffs; Jga, agglom-
erate; Jgl, limestone

JURASSIC

Dothan formation 42

Massive sandstone and thin layers of black 43
or dark-gray slate; alse some tnterlay- A4
ered basalt. flows 46.

. High Plateau

I_-.;J-l-d;l]de

RN

Highly sheared rock

NN Teee—

Contact, showing dip
Dashed where approximately located

Indefinite contact
Includes gradational and inferred coniacts

u 4
% A
Fault, showing dip
Dashed where approzimately located; dot-
ted where concealed. U, upthrown side;
D, downthroun side

<

Trace of axial plane of anticline

-+
Trace of axial plane of syncline
4

Axis of overturned anticline
-
Vertiecal plunging fold
45

Strike and dip of beds

o>

Strike and dip of overturned beds
50
g
Strike of vertical beds
e
Strike and dip of joints
2
Lode mine or prospect

X
acer mine
Placer

MINES AND PROSPECTS

CHROMITE CHROMITE
Pine Flat Chromite 47. Sunrise
F-?usney 48, Grumpy
Logan 49, Gilmore
_Eﬁgarqr\e 52. Bluebird

Toujours Gai
oliday group QUICKSILVER
Big Ef,y

. Webb

. Sunnybrook

Hg 4
Bo

Judy 51. ‘Diamond Creek
Skyling
. Angela GOLD
EI'dr" Au 11. Continental
12. Name unknown
F ] 13. Name unknown
i Marp‘ 14, Biue Rock
7. French Hill Chrome Mine 15. Name unknown
16. Name unknown
28, Morrel Placer
group 29, French Hill Placer
30. French cer
31. Name
32. Name
35. Name unknown
Apex
Sunset Cu 1. Name unknown
Zinc Saddle 3. Lleopalra
Camp 8 45, "' iggins
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Photo No. 1. Cut-slope
approx. 350 to 400 feet
south (near Approx.
Station 505+00, Rte.
99) of existing bridge
on the left side of
northbound Route 199.
Viewing facing
northwest.

Photo No. 2.

Cut-slope on west
shoulder of Rte. 99
(approx. Station 509 to
approx. Station 506).
Viewing facing

FOUNDTAION REPORT

southwest.
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Photo No. 3. Slope on
the right side of
Northbound Rte. 199
(from approx. Station
510+70 to 513+25,
Rte. 99). Viewing
facing northwest.

Photo No. 4.

Slope at North end of
existing bridge on the
right side of the
northbound Rte. 199
(from approx. Station
510+35 to 512+50,
Rte. 99). Viewing
facing northeast.
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APPENDIX A

DESIGN ACCELERATION RESPONSE
SPECTRUM

Middle Fork Smith River Bridge
Br. No. 01-0080
01-DN-199-PM 24.04



Middle Fork Smith River

Latitude 41.8793

Bridge No. 01-0080 Longitude -123.8273 Control  Probabilistic
EFIS 0100000371
Period (s) Sa(g)
Acceleration Response Spectrum

0.010 0.310

0.020 0.373 5% Damping

0.030 0.416 0.8

0.050 0.477

0.075 0.532

0.100 0.575

0.120 0.602 @

0.150 0.636 o

0.200 0.684 é()

0.250 0.648 = 0.4

0.300 0.619 = \

0.400 0.537 9

0.500 0.480 = \

0.750 0.362

1.000 0.279

1.500 0.190 0.0

2.000 0.144 0.0 1.0 2.0 3.0 4.0 5.0

3.000 0.080

4.000 0.059 Period (s)

5.000 0.038

Nearest Deterministic Fault Data

Fault Cascadia Subduction Zone Rrup 37 miles
Fault ID 4 Rip 35 miles
Style R Ry 70 miles
Mmax 8.3 Vs 2500 ft/sec
Dip 15
Zror 3.1
Notes

Please note the Design ARS curve is based on the USGS 5% Probability of Exceedance in 50 years (975 years return period).

1/18/2013 8:46 AM

Final
Design Response Spectrum




APPENDIX B

As-BUILT GABION WALL REPORT
AND PLAN SHEETS
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STATE OF CALIFORNIA

BUSINESS, TRANSPORTATION & HOUSING AGENCY
DEPARTMENT OF TRANSPORTATION

DISTRICT 1

O1-DN-199--24.0/25.2
011 200610
Repair Crib

& /ea;%e%
v ate

Deputy Dlstrlct Director
Project Development & Construction

CO-SIGNED BY:

12/23/83
Date

Offloe of Pla nnlng & Design

PROJTCT REPCRT

T0: Delbert A. Brown
Deputy District Director
Project Development & Construction

FROM: A. 0. Sauls
Digtrict Project Studies Fngineer

INTRCDUCTICN

This project proposes to construct gabion retaining walls at two locations to
replace existing deteriorating log cribs on Route 199 in Del Norte County from
0.1 mile south to 1.1 miles north of the Middle Fork Smith River Bridge No. 1-

15.

The estimnted cost of the project ig $215,000. It is to be funded as an HA22
project from the 1984-85 fiscal year Minor Capital Outlay Program, Category "AM.

PROJECT DEVELOPMENT CATEGORY

This project has heen determined to be a Category 5 project as it will not
inerease traffic capacity, will not require additional right of way and is of
miniml economic, social or environmental significance.

This proposal is an FHWA Categorical Txclusion project. Mr. R. C. Slovensky,
FHWA Reviewer, concurred with this determination (see Attachment "D").



BACKGROUND

Two locations requiring crib or brow log replacement were identified by the
District Maintenance Department.

EXISTING FACILITIES

This portion of Route 199 was adopted into the State Highway System June 1,
1927.

The highway is classified as a primary route in the Federal Highway System
Classification and is designated as FAP 199.

Designated a Scenic Hiihway in ite entirety, Route 199 is, for the ﬁost of its
length (29 of 36 miles), a two-lane mountainous highway paralleling the Desig-
nated Wild and Scenic Smith River.

The pavement width varies from 22' on the older two-lane sections to 60' on the
newer constructed four-lane portions. The pavement width at these two sections
ig 221,

Right of way at the two locations is 66' on either side of the highway center-
line, 132" total width. The right of way is from a Special Use Permit from the
Six Rivers National Torest.

TRAFFIC DATA

The following data was compiled by the District's Transportation Planning and
Traffic Branches.

ADT (1981) = 2,000 D = 60#
ADT (1984) = 2,250 T o= 1%%
ADT (2004) = 4,450 T = 10.0

No accidents have been recorded at either location in the last three years.

DEFICIENCIES AND JUSTIFICATION

At PM 24.0/24.1, the existing brow log (Attachment "E") along the edge of the
northbound lane is deteriorating. The embankment is being ercoded away, under-
mining the log. Pavement distress is showing at the present time. The con-
tinued deterioration of the brow log will eventually cause a por.ion of the
northbound lane to sink, possibly leaving a one-lane traffic condition at this
location.

At PM 25.1/25.2, there are three short existing timber cribs (Attachment '"©")
deteriorating, causing the northbound lane to sink. Maintenance continues to
fill in the area with asphalt concrete in order to maintain a smooth riding
surface. The reoadway will continue to sink as the timber cribs deteriorate,
eventually reducing Route 199 to one lane traffic.

No major construction is planned for this area in the foreseeable future.

2%



PROPOSAL DESCRIPTION

It is proposed to construct gabion retaining walls at both locations. The wall
at PM 24.0/24.1 will be 228' long and at PM 25.1/25.2 the wall will be 198!
long. It is proposed to construct the walls to allow for a 12' lane (11' exist-
ing), no paved shoulders but with 3' of lateral support to accommodate the

metal beam gnardrail. To construct a 32' paved section was not considered
feasible when dealing with 200' long spot locationg to be repaired.

Construction of a 28' or 32' section would require major realignment, including
the use of sidehill viaduct or large cuts. This type of improvement would be
expensive and would not conform to the Roadway Reconstruction and Restoration
Program criteria.

Both a crib ($280,000) and a non-tied back wall ($414,000) were considered at
these loestions as alternates to the gabion retaining wall. The gabion wall is
being propeosed as the more aesthetic and econcomical alternate.

The ingtallation of a gpbion wall at these two locations has been discussed
with the District Materials Engineer, who feels it is a viable alternate to
cribs and the foundation materials are suitable for their installation.
The current cost for construction of both locations is estimated to be @ﬁﬁx
$215,000. No right of way is anticipated as we have 66' of right of way on”
either side of the highway centerline under a special use permit from Six o
Rivers National Forest. A telephone line owned by General Telephone of the gyﬁ Pt
Northwest that is attached to fir trees at PM 24.0/24.1 will have to be moved (Mp“:£?2>$
[ by its owner prior to removal of the trees. The posgible cutting of four trees)?dﬁ‘ w%q
(2t PM 24.1/24.1 will be coordinated with the local District Ranger. "éigfy//
g
:

Provisions will have to be made to provide one way traffc during construction.
The District Traffic Branch has recommended traffic signals at PM 24.0/24.1 and
stop signs at PM 25.1/25.2.

At PM 24.0/24.1, 210' of tuthill guardrail will be removed and disposed of.

Any exposed slopes will be revegetated to control erosion.

It is anticipated that all construction materials will be obtained from commer-
clal sources.

PROPOSED FUNDING

It is proposed to fund this as an HA22 project from the Minor Capital Outlay
Program, Category A, in the 1984-85 fiscal year.

The recommended project budgetery description is as follows:

01-DN-199-24.0/25.2

From 0.1 mile south to 1.1 miles
north of Middle Fork Smith River
Bridge No. 1-15 (Portions)
Repair Cribs

The proposed work conforms to the HA22 program criteria.
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OTHER CONSIDERATIONS

The small amount of asphalt concrete to be removed, about 100 tons, cannot eco-
nomically be recgycled. It will be broken up and incorporated into the work.

No navigable streams, wetlands, endangered species or archaeological sites are
affected or involved.

PROJECT REVIEWS

This proposal has heen reviewed by Mr. R. €. Slovensky, FHWA Reviewer, who con-~
curs with the work, and indicated it will be eligible for Federal FAP funding.

ENVIRONMENTAL CERTIFICATTION

The work described is categorically exempt under Class 1 Section 1510.1 of Cal-
trang' Environmental Regulations.

bate__ /))&

RIGHT OF WAY CERTIFICATION

I have reviewed the right of wgy data contained in the Project Report, and find

it to be complete, current, and accurate.
Ao Nt

¥. 0. Iemstrom, Chief
Right of Wagy Appraisal Branch

PROJECT PERSONNEL

Project Report Prepared By....oveeeenn.. +« A. B. Toland..... vererarees DXG. P43
Project Report Supervised By..... terrenans G. P. Hoffman. ..crvesvereas Bxt., 343
Dist. Project Studies Engineer............ A 0. Baulseeevenieannennns Ext. 239
Chief, Environmental Planning............. J. B. Thorne..... Cersanrae Ixt. 241
Proj. Devel. & Const. Supve....... coeenane Delbert A. Brown........... Ext. 300
Right of Way Supervisor............ ceveves Fo O, Lemstromecoveeneann., Ext., 210
Right of Way Supervisor.......... Cereeeeas Je A Marcug....o... teneeaes Ext. 342
RECOMMENDATTONS

The District staff recommends approval of this project report.




ATTACHMENTS

A.  Location Map

B. Vicinity Map

C. Estimate Sheet

D. Category Exemption Sheet

. Photos

F.  Photos

G. THWA Review Sheet

H. Right of Way Estimate Sheets

T. Typical Section of PM 24.0/24.1
J. Typical Section of PM 25.1/25.2

ABT: sl '

cc:AJPhillips~HO-3 1-DAB
TMWa1l-HO 2—JRMcC
RCS1ovensky-FHWA ' 3-Conat.
JV .
JAB 1-RKS
AOS 2--PWW
JGH
JET 1-DLC
ARK 2-Proj. Engr.
R/W Engr.
FOL
JAMarcuz
JAMartin+i

General Miles
Project Studies File-4



PROJECT
LOCATION

.. Yo Coos Bay

A‘To Grants Pass

Fi. St Gearge

N\ '
CRESCEN} ., N \
N 0\% TE/

Klamaih
Y Kiarm thGlen §

NS
I T \‘K
X
2 ‘E ‘
™
: f
|
N - L

LLOCATION MAP
01-DN-199-24.0/25.2
FROM O.I MI.SOUTH TO
|.I M. NORTH M.F. SMITH

RIVER BR. NO. I-15
ATTACHMENT "A"
01101-2006/0 1983

, Seale in Miles




R T T T W

R2E COUNTY JOSEPHINE RBI
Lo /\‘J...:J. ...:g.,-T.-..—m--T.. 5:'|9 et _—
15KIYDUY i 1
38K . Ik Voligy
{ g .
i oy N
Qe 2]
roy? TS
o 3 - - -
EHL NationaL |t—Eu,
\ T !
I 4 r- 1
P‘) N
F:no &
i
1
s
i 1
e i
i ) i
L/
L ¥ 7 1 ~
S t ! :
} HAYST
W o ! s::%‘r:" { ’
¢ i \ s
L SRS S mmLﬂt
-4 : !
t‘t"" !
L)] : {
D ; i
e,
/ %
¢: ‘... | BROKEN oM
3 g M
N WOUNDED 7L ¥V 5z
Al ) i t ‘\? ';‘"Tthf A, { Lz
| eepgngron
rmr
o+ .
} t - I- ._.__J__.

'NATIONAL ) 3

' came 8x

1\rlmqtoma_+___ o i [I‘m.?/ .
B -\é "\ e

-
—

BEM BASIN BUTTE
ll. uoloun

GORDON, ﬂ*'
WTN F

L]

LI Vi 4 e -

‘.1 HURDYGURDY
L4, eutre

VICINITY MAP
01-ON-199-24.0/25.2
FROM O.1 MI. SOUTH TO &
LIMI NORTH  KLE swwgg
RIVER Bﬂ»l‘uo I 15‘ v

| 0|10|-2'oa@|o§;;;




PRELIMINA RY SSTIMATE OF COST -

Janaxy

N0 49 . (v 2/YY | R 1
00 ——#WW'*WW—W# & 000 Y B4 COCATION bate

200610 : $220,000 11-22-83
oIsTRICT CoumTY ROUTE P M SOUNCE OF FUNDS
01 DN 199 24.0/25.2 HA 22

FEOLAAL 81D WuMELR DEICRIPTION

Smith River Bridge No.

From 0.1 mile south to 1.1 mlle north of Middle Fork

1-15 (Portions)

= T

"“égg‘:"." ITEM DESCRIPTION UNIT [ QUAMTITY N UNIT PRICE ﬂ ANOUNT
Clearing & Grubbing LS : 2000 ho
Aggregate Base CY 150 30 |00 4500'?0

.| Asphalt Concrete TON 215 50 loo 10750 (00 -
Gabion cY 880 100 !oo 88000 oo
Metal Beam Guard Rail LF 365 20 |00 11300:00
Cable End Anchor EA 3 | 300 loo 900 [00

- N ) l .
18" C8p e LF - 30 38 100 1140 :00,
18" CSP DD LF 6 25 (00 150 ;00
J— ‘ 1
GMP DI w/grate (H=3.0) FA 1 800 !oo 800 |00
- !
Remove & Dispose G.R. LF 210 2 100 420!00
— =
Striping LS | 400 00
Signs LS ! 4000100
! I
: ;
' !
I | .
Sub-Total [ 124,360'00H
' ¥
| P
Traffic Signals LS ! 50,000} 00
f
Traffic Control LS | 13,000LOO
i I
| L.
- | f
— LENGTH M MiLLS
SUB TOTAL 187,360.00
COSt PLR il
CONTINGENCIE S Y 24,872.00
MADE Y TUIAL 211 232 OO .
- el
Aé;g?:{ Attachment "C CALL $215,000 00

tHECHE D BY

|avFPrOVED

DIST DR OF YRANSPIRTATION



CATEGORICAL EXEMPTION/EACLUSION DETERKINATION

01-DN-199 24.,0/25.2 101 200610 -10-
i7%0. Kte. R, C. . T, A 3
( :: sal Description and Pu [ Y]

Repair crib at PM 24.0/24.1 and 25.1/25.2, These cribs will be
replaced with metal or concrete cribs, tied back wall or viaduct,

1. Will the preject involva substential controversy onR

environksntal grounds? NoO

2. 1Is thore & ressonable possibility that the projact
will have a significant effect on the enviropment no
due to unusual clrcumstances’? ——

3. Will there be & significent cuasulative impact by
this project and pucceseive projecte of the sama type no
in tha sawe place, over tima?

CATEGORICAL ENEWPTION (CEQA)

1. Doas this project fall within exempt class 1, 3. 4,
s, &, or 11, and might it impact on &n envizonmsntal
resource or hasard designated in tha Envizonmental
Goals and Policy Raport issued by the Governor, Or 8n
anvironmgntel resource of hezardous og eritica)l eoncern
where designdted, precisely mapped, and officislly
adopted pursuant to law? No

2, If Clags 1 (@) project, will it result in significeat
dansge te of removal of & scenic resouxce?

no

CATEGORKCAL EXCLUSION {WEPA)

1. Will tha project invelve significant impacte on
properties protected by Ssction 4(£) of the DOY
Act or Section 106 of the Rationsl Historic
Praservation Actk? no

2. Is the project inconsistent with any Pederal, State,
or local law or administrative requiremant raelating
to the environmant such as the Endengered Bpacies Aot
of 1973, Executive Order 11990 (Wetlands) or Executive
Order 11568 (Floodplains)?

CALTRANS DETERHMINATION

Based on an exemination of t.hiu proposal end the above
statenonts, it is determined that the project iw:s

X7 Categorically exempt. Class | Saction 1510_._1__'0! Celtrang
Environmental Regulatione.

-7 Categorically exempt. General rule exemption. This praject doas

not fall within on exempt clase, but L& can ba sssn with certainty
that there is no posdibility that the sctivicy may héeve & sigrificant

alfect on the anvironsant,
:-'f'/m//; /3 @@4 A . 245 4 é 520623
] GRatUra GLIRATLING Branc ]

AND, (if applicable)
27 cateqorically emcluded.

‘ Chief
FHWA DETESMINATION (L€ applicable}

Based on the evalustion of this project, it is determined that the
project xasts the criteris of and ls properly classified <9 a
Categorical Exclusion. !

9(81[0& ATTACHMENT "D"
) ree
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l . fe ! Files Date:
( .

" Memorandum

.{?//2..//:93

File 1 o/~4hv~/77-38~$é$
ol- 1995« ‘

From : DEPARTMENT OF TRANSPORTATION )
Program Management - Fedecral Aid Coordination

Subject: PROJECT REPORT REVIEW BY FHWA

< Project meets FHWA criteria ifor basic design concept and
Federal-Aid funding eligibility at.this stage of de\elop-
ment subject to comments below and subsequent reviews as

necessary before final- approval

Design questions - Deferred to Project Development Branch
' Chief for further review and determination of eligibility

at this stage,

Project does not meet FHWA criteria at this stage for
reasons noted 5 low.

//7(?»;147/,/1:5 7é é'—’ f"“’f’$7{/a_ e 4_‘3// /% ] C’r‘x'él s‘/mﬂ_/(/”
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roE

Ort-e‘"&.)”-‘7 .7‘4'4'_/}/':( (fw_?{w/ /g '-’Jf 0{*’-.1!/:*’(/' ('c?z-cc7;{a_( )}/‘A—L/ /'TC

ML R S e,
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ciential class of Funds: £/7°

AL

/ rH#A Xrea Engineer Federal-Aid Coordinator

- =% RS 7/14/83
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T0: Del Brown Dist 1 Co DN Ree 1990M24,0/25.2
5.4, 200610

ATTN: Arlon Sauls Date 12 ~1-83

Proj. Des: From U.1 Mile South to 1.1 Miles

North MF Smith Rlver Br., 1-15
Subj: Right of Way Data —- Alternmate ione

1. R/W Cost Estimate: .
A) Acquisition, including Excess Land & Damages to Remainder

B) Utility Relocation (State share)
C) Clearance/Demolition
D) RAP

-

.

U 4D A AN
O ([OOoCOoo
o (OO0 OC

DO OO

Total R/W Estimate
£) Construction Contract Work

: s 0.00
2. Parcel Data:
Type Dual/Appr. Utilities RR Involvements
X 0 U4-1 1 C&M Agree 0
AQ -2~ 0 Service Contr 0
B 0 0 -3 0 . Lic/RE : 0
c Q0 0 -4~ 0 _ Misc R/W Work:
DO 0 us-1 0 Rap Displ 0
E XXXX XXXX -8 1 Clear/Demo 0
F XXXX -9 0 Const Permits __
Total }
Areas: R?W 0 No. Excess Parcels O
Excess’ e
Ent PMCS ' By:
Revised

3. Description of Major Items of Construction Contract Work:

None required.

4. General Description of R/W and Excess (zoning, use, major improvements,
critical or sensitive parcels, etc.):

No additional right of way required.

5. Effect on Assegsed Valuaation:

None
6. General Description of Utilities Affected (including determination of
liability discussion):

General Telephoue facility will require reloca*lon but the
utilicy pays 1007 of the cost.

7. General Description of Affected Railroad Facilities:

None

) ATTACHMENT

HI I_Iﬂ

SRTE L T T e E P o Tl




8.

10.

12.

13.

Summary of RAP Displacements: None

Single family Business/nonprofit
Multi~-family Farm
Based on Housing Availability Study dated

it is anticipated that sufficient replacement housing (will/will not) be
available without Last Resort Housing,

Summary of Housing Units Required: None

A. Owner-Occupied B. Tenant~-Occupied

€. It is anticipated that of the required unizs (are/will be) cactegorized
as affordable low or moderate income housing uni:cs and that {(all/ )
of such affordable units (should/should not) be replaced pursuant to
Caltrans' policy. {(Date of Community Housing Assessment if

District believes affordable units should be replaced.)

Discussion of material/disposal requirements and sources:

None

Discussion of Potential Relinquishments/Abandonments:

None

Discussion of Existing/Potential Airspace Sites:

None

Anticipated R/W Schedule & Lead Time Requirements:

Allow 6 months from the receipt of maps from R/W Engineering -
Utilities only.

It is anticipated all R/W work will be performed by Caltrans' staff

[ X tes [:::::] No  (Discuss):

Evaluations prepared by:

1. R/W Name George Eitzen Datea 12-1-83
2. Railroad Name N/A ' Date
3., Utilities Name John D, Tviar Date 12-1-83

I have reviewed the above data and find it to be complete, current, and accurate.

. /
e =/ l
L’_{; W Date/Z—Z-yg
—€hief, Right of Way
Appraisal Branch
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A A L LY TN ML PO ) RS AN AL A o e e

T e AT LS TPy

LRy s Thanl i aes

P 1 g A




L

H

T

o1

0/24

ATTACHMENT

*

PM 24

" IH

AT IS

T

s

e

[ ewrenm

i
|

| oo fants

Ll

s |

-
*

o |




2

25.1/25,

PM
ATTACHM

It JH

ENT

| LRSS NS 3

[RTTITTS

ety

[so0r T aunetv |

[ e ] sl
[

| #s /0. 2]

[as] 3209




COPY OF EVALUATION TO DISTRICT -_MW
DE PART sf?;‘\"l" OF TRANSPORTATION o OATE OF REPORT
2010 [P Y3,

T CTAPPHOVED PROJECT REPORT EVALUATION L.

Sésgg P §i{Rev 1/83) TDate dent * .~ Anitials 12/23/83
- P T FILE

7,; 1R vﬂﬁk{ﬂ‘l"i RIGHT OF WAY "#W inning & bDesign

o J /{ ﬁid,r_DN;"lBﬁ_"

2, ,HEBNER‘\ & Uf SPECIAL STUDIES 7. E‘-—r’ﬂr?“tww‘r;t' /f

u - 24.0/25.2
( wﬂu_WATEHHBUSE,f// /)»5’ 'LRAEFLG—MR 8. B~WEIT1L™ ,/fjjf ,ﬁ/ COORDINATOR T Z

' |e=Ri-Peter- p £ /(o ENX:\JF‘ONMENTA’- 9. WebwBELHELL PROJECT PLANNING 200610

N SAFETY INDEX

G |5 R\\XZQGQL_ . 10, PLANNING & DESIGN FILES /TREFFTC-FH-ES™ ———een

AROH EC
EVALUATION

LIMITS

From 0.1 mi S/to 1.1 mi N/of Middle Fork Smith River Bridge No. 1-15

PROPOSAL & COSTS

Repair Crib

$215,000 HAZZ
PUBETC BEATINGS HES 'Heport Adequately Covered:
Need For Route Adoption? [Tves [@ma [INO* | New Connection? [lves [Hna [no
Freeway Agreement? [Tves [ERA [JNO* | FHwA Requirement? Yes Tlna [noe
Public Heating? [dves [N A [In0* | Project Category? [4VEs [Ino*
ENVIRONMENTAL PLANNING: Is {Categorical Exemption) (Negative Declaration) Suitable? 1 ves CIwnot

TRAFFIC REVIEWER: Concur With District Approval? ﬂﬁf/’%ﬂymﬂ@?fﬁ;%’ Plves [ conormonaLs [Ino-

PROQJECT QUALIFIES FOR; ! SAFETY VO , OPERATIONAL.
' He-1t [] HB-12 [ HB-42 ] HB-43 [ HB-44 []
.( - —
CUURDINATOR: Project is: E:I Emergency* D Urgeni* E Normal DNOI Urgent [:] Not Justified*
: -~
Are Limits Logical? YES D NO* | Any Untried or Unusual Features? D YES® NO
Problem and Need 4 )
Adequately Demonstrated? Ei YES D Part!y*D NO™* | Included in Approved Program YES D N.A. D NO*
9 Condi-
Does Project Satisfy Need? YES D Partly*[] NO* | Concur With District Approval S D tional® NO*™
Is Project Cost Effective? E(YES [T Partiy*[ ] no*
) . If Yes, Were They Approved
Any Nonstandard Design Features? [ ] YES NO  Pprior to Project Report Approval?D YES (o
EVALUATION OF PROJECT REPORT QUALITY
¢ A o

As appropriate, rale fow ithe foilowing c}iy‘ffj \}C:?\b QQ\O 43'&8 “}5)§
have been covered for completeness & §\ QQQ)Q‘,T & é?\g LF
and clarity. D SN & l_Q bod
Limits and Proposed Work 2 2 //

{
Deficiencies and Justification [ ,}

RATING LEGEND:
Alternative Solution L’ 1. Poor or Inadequate
2. Fair

Maps and Charts j / 3. Normal
i 4, Above Average
Lgn all Impression ( j

U
*COMMENTS REQUIRED - Enter on back of form.
(Include heading with each comment, i.e., “'L.ogical Limits'’, ‘'Nonstandard Design Features'’, stc., features to be brought to

District’s atlention, date commenis made, and commentor's initials.}
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SIGNS, SIGNALS & LIGHTING

0 s1-12
3 s2-1

{J 8311

CMP Coupling Band Details No. 4, Universal Coupling
Bands Standard and Positive Joints

CMP Coupling Band Details No. 8§, Univarsal Coupling
Bands Standard and Positive Joinls

CMP Coupling Detalls No. 8-Standard Joint {
GMP Coupling Dotails No. 7-Positive Joint
GAP Counling Detalls No, 8-Positive Joints and
Downdrains

Reinforced Concrate Pipe or Non-Reinforced
Concrete-Pipe Standard and Positiva Joints

Standard Iniet Structure Shoulder installation Details
and Detalis of Slotted Drain Connections

12" Thru 24" Sloted C.S.P. Drain Dataila

Alternative Hinged Covar for Type GL 3 QS inlats &
Trash Rack for Type OCP inlet

Edga Drain Details
Edgs Draln Detalls

Chaln Link Fence
Barbed Wire and Wire Mesh Fence

Cuths and Driveways -
Wheelchair Ramp Detaiis No.
Wheekhalr Ramp Datalls No. 2

Traffic Control System for Lane Closure on Freoways
and Expressways, Miscellaneous Cetails

Traffic Control System for Lane Closurs on Multilane
Convanlional Highways, Miscellaneous Details

Traffic Control System tor Lane Closure on Multilane
Convenlional Highways, Miscallaneous Detalls

Traffic Control System for Lane Closure on Two Lane
Conventional Highways
Datails for Ramp Closures, Miscellaneous Details

BRIDGE

Bridge Details

Bridge Details

Bridge Delalls

Bridge Detlails

Closure Wail Datalls-Box Girder

16" Cast-inDrilled-Hole Concrete Pile
Pile Details-Class 45 und Class 70
Pile Details-Class 45C and Class 70C
i.oad Test Anchor Pile Delalls
Retaining Wall-Type | H=4-30
Retaining WalkType | H=32-36"
Retaining Wall-Type | A

Retaining WalkType 2

Countariort Retainlng Wall- Typa 3
Counterfort Retaining Wali- Typo 4
Retaining Walt- Typa 5

Retaining Wali Datails No., 1

Retaining Wall Details No. 2
Retaining Wall Type 6 - 6" Max.
T-Beam Details

Utility Openings - T-Beam

Joint Seals -

Box Girder Cetalls

Deck Drains

Deck Drains - Types D+t and D-2
Utility Opening - Box Girder

Utilitlas Detalls

Cast-n-Place Prestressed Girder Details
Chain Link Railing

Temporary Hailing (Typa K)

Cable Railing

Tubular Hand Railing

Chain Link Raliing Type 7

Concrate Barrier Type 25

Concrete Barrier Type 28 i
Slope Protection Detail No. 1

Siope Protection Detail No. 2

Structural Stest Plate Vehicular Undercroesing
Structural Steel Plate Arches

Supply Line & Communication & Sprinkiar Control
Conduit

OVERHEAD SIGNS - TRUSS

COverhead Signs, Truss, instn:ctions and Examples
Overhenci! Signs, Truss, Single Post Type, Post Type
it thru Vil

Overhead Sians, Truss, Two Post Type, Post Type
1-S thru VIi-S

0 s4-8
{J s5-6

£} 568
0 s7-8
0 se8

[J S8-BA
£ sac
] s8n

£} 8512
a 3109

£] §11-10
{1 51310

Overhead Scns, Truss, Single Post Type, Structural

Frame Memzars

Overhead Sqns, Truss, Two Post Type, Structural

Frame Mencers

Overnead Sqas, Truss, Structurat Frame Details

Overhead Scns, Truss, Frame Juncture Details

?varhend Sans, Sleel Frame Removable Sign Panel
rames

Overhead Famed Pansi Dalails for Mounting on
Removabla Sxn Panel Frames

Ovarhead Sgns, Truss, Sign Panet Mounting Detalis
Laminates Pangl, Type A

Ovarhead Sgns, Truss, Hemoval Sign Panal Frames
110" and 120" Sign Panels

Overhiead Sgns, Walkway Detalls No. 1
Ovarhead Sgrs, Walkway Details No. 2
Ovarhead Sgns, Waltkway Safaty Raliing Datails
Overhead Sqns, Truss, Pile Foundallon

OVERHEAD SIGNS - LIGHTWEIGHT

0 S14A-6
0 S14B4

0 5158
£ 8167
£1 5178

O S18A-8

0 s1aB-7

{J 820A-7

(] s208-3

3 5214
0 s22-2
(] 8234
0 $24-4
J 8254
(] s28-5
(I §27-5

0 s285

£] 5294
{1 8306
a $31-3
O 5324
0 5334
{J 834A-5

J 839-6
{3 540A1
J 84081

{1 S40C-1
{J 840D-1
{1 S40E-1
0 840F1
(3 540G-1

Qverhaad Sgns, Lightweight, Balanced-Single Stesl,
Post Connection and Mounting Detalis

Cverhead Sgns, Lightweight, Balanced-Single Stael
Post Detalls

Overhead Sgns, Lightwelight, Type A, Connectlon
Detalls '

Cverhead Sqns, Lightweight, Type B, Connection
Dalails

Ovarhexzd Scns, Lightweight, Typa C, Connection
Details

Overhead Scna, Lightwaight, Sign Pansl Mounting
Details, L amnsted Panel, Type A

Overhead Sens, Lightweight, Light Fixture Mounting
Detaiis

Overhead Scns, Lightweight, Post Details
QOverhead Sgns, Lightweight, Foundation
Overtiead Sons, Box Bearn, Instructions and
Examples .

Overhead Sgns, Box 8eam, Two Post Type Frame
Members

QOverhead Sgns, Box Beam, Two Post Type Frame
Daetails

Overhead Sgns, Box Beam, Two Post Typs
Cantilever Fame Details

QOverhead Sgny, Box Beam, Two Post Typs Frame
Juncture Deails :
Overhead Sgns, Box Beam, Two Past Type Post
Datails

Overhecad Sgns, Box Beam, Single Post Type Frame
Members '

Overhiead Sgns, Box Beam, Singia Post Cantilaver
Frame Detais

Crerhiead Sgns, Box Beam, Single Post Cantilever
Frame Junczure Details

Ovarhead Sgns, Box Beam, Single Post Canlilever
Post Detais

Overhead Sgns, Box Beam, Single Post Butterfly
Frame Detais

Crvarhead Sons, Box Beam, Single Post Bultedly
Frame Juncune Datails

QOvarhead Sgns, Box Beam, Single Post Butterfly
Post Detais

Overhead Sgns, Box Beam, Sign Panel Mounting
Datails, Singe Sheel Sign Panel

OVERHEAD SIGNS - BOX BEAM
CLOSED TRUSS ALTERNATIVE

Qverhezd Sens, Box Beam & Closed Truss
Allemative Faundation

Overhead Sgna, 8ox Beam, Ciosed Truss
Alternative, Tao Post Type Frame Members

Cverhead Sgns, Box Beam, Closad Truss
Alternative. Single and Two Post Type General
Frame Detnis .
Overhead Sens, Box Baam, Closed Truss
Alternative, Hbbed Sheet Melal Deatalls
Overhead Sgns, Box Beam, Closed Truss
Alternative. “ma Post Type Frame Datails

COverhead Sgna, Box Beam, Closad Truss
Altemative, Tao Post Type Frame Junciure Details

Cverhead Sons, Box Beam, Closed Trusa
Alternative, Teo Post Type Post Detalls
Overhead Sons, Box Beam, Closed Truas
Altematire, Singls Post Type Frame Members

k

[0 S40H-%
C S4001

O S40J-1
] S40K-1
{1 s40L-3

{1 S40M-1

1 S40N
d s40pP
1 s4cQ
0 S40R
[J S408
O $407

W $41-3
W 542-15

2 S43-A
0 8438
[J S44-7

To occompony plans daied MQL’.Q&.M

Overhead Signs, Sox Beam, Closed Truss
Altesnative, Single Post Cantlever Frame Deatails
Qvearhead Signa, Box Beam, Closed Truss
Alternative, Single Past Cantilever Frame Junctura
Details

Overhead Signs, Box Beam, Clasad Truss
Allernative, Single Post Cantilever Post Details

COverhead Signs, Box Bearm, Closed Trusy
Alternative, Singils Post Butterfly Frame Datails
Overhead Signs, Box Beam, Closad Truss
Allernative, Single Post Butterily Frama Juncture
Detalls .

Overhead Skgns, Box Beam, Closed Truss
Altamative, Single Post Buttartly Post Details

OVERHEAD SIGNS - TUBULAR

Overhead Signs, Tubular, (nstructions and
Examples

Qverhead Signs, Tubular, Single Post Type Layout
and Pipe Seiection

Gvarhead Signs, Tubular, Two Post Type Layout and
Plipe Sclection

Overhead Signs, Tubular, Structural Frame Details
No. 1

Overhaad Signs, Tubular, Structural Frame Details
No. 2

Overhead Signs, Tubular, Foundation Detalls

ROADSIDE SIGNS

Roadsida Signs, Typical lnatallation Delails No.
Roadsida Signs, Wood Posts, Typical Installation
Details No. 2

Roadsido Signs, Laminated Wood Box Posts,
Typical instaliation Details No. 3

Aoadside Signs, Steal Post, Typical instailation
Delails .

Roadside Signs, Typlcal instafiation Details No. 4

TRAFFIC SIGNAL and HIGHWAY

8 ES-1A
B ES-1B
| ES-24
{3 ES-28
0 £8-2C
0 £8-20
B ES-3A
£ ES38
M ES-3C
@ ES3D
{1 £S-3€
0] ES4A
& £5-48
O ES4C
Bl £5-5A
M £5-58
3 ES-5C
I ES-50
0] 8S-5E
0 ES-5F

LIGHTING DETAILS

Tratic Slgrat and Highway Lighting Details,
Symbo!s and Abbreviations

Traffic Signal and Highway Lighting Details,
Symt :ls and Abhreviations

Tratfic Sianat and Highway Lighting Details,
Seawvice Equipment

‘Tratfic Signal and Highway Lighting Detalls,
Service Equipment

Traffic Signal and Highway Lighting Details,
Service Equipment

Traffic Signal and Highway Lighting Details,
Setvice Equipment

Traffic Signal and Highway Lighting Delails,
Signal Heads and Mountings

Traffic Sigral and Highway Lighting Details,
Signal Heads and Mountings

Traffic Signal and Highway Lighting Details,
Signal Heads and Mountings

Traffic Signal and Highway Lighting Details,
Signal Heads and Mountings

Traffic Signat and Highway Lighting Details,
Signal Heads and Mountings

Trafiic Signal and Highway Lighting Details,
Controller Cabinat Datafls

Traffic Signal and Highway Lighting Details,
Controllar Cabinet Details

Traffic Skonal and Highway Lighting Details,
Controller Cabinat Detalls

Tratfic Signal and Highway Lighting Detaiis,
Datectors

Tratfic Signaf and Highway Lighting Details,
Datectors

Traffic Signal and Highway Lighting Details,
Detectors

Tratlic Signal and Highway Lighting Details,
Cetectors

Traflic Signal and Highway Lighting Oatails,
Detectors

Traffic Signal and Highway Lighting Details,

‘Deatectors
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THAFFIC SIGNAL and LIGHTING STANDARDS

{J £5-8A

L) ES€8
L] ES-6D

{ ES-6DA

{J ES-8E

0 ES-6F
(] ES-6H
O ES-&8J

£ £5-8K
O £5-6L
] ES-6M

0] ES-BN
£l ES-60

£l ES-8P
( £s-60Q
O ES6R

G ES-6S
d ES-6T
0 ES-6U
O ES-8V
O ESTA

£] ES78
B ES-TC
0 gE570
3 ESTE
O ES-:!F
o ES-8

£l ES-8A
[] £5-9B
0 ES10

O ES-11
3 ES-12
B £S-13
(] €516

Traffic Slgnat and Lighting Standards, Type |
Standards and Pushbutton Posts

Lighting Standards, Types 15 and 21

Lighting Standards, Tyces 30 and 31

Lighting Standards, Typs 32 -

Lighting Standards Types 30 and 31, Base Plats
Details

10 Degrea Lighting Standards

10 Degree Lighting Standards Deotails

Traific Signal andLighting StandardsCase  Arm Load-
Ing, Wind Velocity=70 MPH Am Lengths 15 to 3¢
Tralfic Signal and Lighting Standards Cate 2 Amm Load-
Ing, Wind Valocity=70 MPH Arm Lengths 20° to 30
Traffic Signatand Lighting Standards Case 3Arm Laad-
ing, Wind Velocity=70 MPH Arm Lengths 20 to 4%
TratficSignaland Lighting Standards Case 4 ArmLoad-
ing, Wind Velocity=70 MPH Amm Lengths 25' lo 45
Trafflc Signal and Lighting Standanis Type 40-0-80
Trafiic Slgnaland Lighting Standards Case 1 AmaLoad-
Ing, Wind Velocity=80 MPH Arm Lenglhs 25 10 30
Tralfic SignatandUighting Standards Case 2 ArmLoad-
ing, Wind Vetocity=8G MPH Amm Langths 20 1o 30°
Tratfic SignalandLighting Standards Case 3Ami.cad-
ing, Wind Velocity=80 MPH Arm Lengths 20 to 45
Traffic Signaland Lighting Standards Case 4 Arm1.cad-
ing, Wind Velocity=80 MPH Arm Lengths 25" to 45’
Traffic Signal and Lighting Standards Details Na. 1
Tratfic Signal and Lighting Standards Detalis No. 2
Slip Base insert for Type 10 & 15 Lighting Standards
Left Tumn Signal and Sign Standard Type 33

Traffic Signal and Highway Lighting Details, Electricat
Details Structure instaliations

Traffic Signal and Highway Lighting Details, Electrical
Dstalls Structure installations

Traffic Signat and Highway Lighting Details, Electrical
Detaiis Structure tnstallations ~

Traffic Signal and Highrway Lighiing Details, Electrical
Cetails Structure instailations

Trafiic Signai and Highway Lighting Details, Electical
Details Structure instaliations

Traffic Signal and Highway Lighting Details, Electrical
Details Structure Installations

Traffic Signal and Highway Lighting Details, Pull Box
Datails ‘

Cantilever Flashing Beacon Details, Types 9, 9A, 98
Cantilever Flashing Beacon Dotalls, Types 8, 9A,98
Traffic Signal and Highway Lighting Details, Isoiux
Diagrams

Traffic Signal and Highway Lighting Delails,
Foundation Instaliations -

Pedestrian tindercrossing Fluorescent Lighting
Fixture

Traific Signal and Highway Lighting Detals, Wiring
Datails and Fuse Ratings

Pedestrian Overcrossing Fluorescant Lighting
Fixture

EXTINGU!SHABLE MESSAGE SIGN

0 £5-27A
0 ES-278

(] ES-28

£l ES-29
[J ES30
(3 ES-31
0 gs-32
O £5-33

“As-Builfs”

Ve

Extinguishable Message Sign, 10" Lelters
Extinguishable Message Sign, 10" Lefters
Extinguishabla Message Sign and Flashing Beacons

SIGN LIGHTING DETAILS

Mercury Sign Lighting Equipmant

35" Fluorescent Sign Lighting Equipment
72" Flucrescant Sign Lighting Equipment
Skin Lighting Equipment

Intarnaity llluminated Streat Name Sign

86 0120064
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GENERAL ROAD WORK
B A0 Symbols and Abbreviations
M A-20A  Pavement Markers and Traffic Lines, Typical Details
B A-208  Pavement Markers and Traffic Lines, Typicai Details
0 AZS-A P.C.C. Paving Details .
3 A35-8B  Approach Slab
B A82-A  Excavation and Backfiil Miscellaneous-Limits
of Paymant
(1 A62:8  Excavation and Backfill Bridge Surcharge and
WalkLimits of Payment
0 A82-C  Excavation and Backfill Bridge « Limits of Payment
] AS2-D  Excavation and Backfill Details Concrete and
Asbestos-Carmant FPipe Culveris
0 A82-f  Excavalion and Backfill Details Reinforced
Concrete Box and Arch Culverts
i A62-F  Excavation and Backfitl Datails Metal Culverts
0 A73 Type [il Batticads, Dikes and Road Intersections
Ml A74-A  Markers and Qelinestors
0O A74-8  Survey Monuments
(J A75%A  Concraie Barier Type 50
0 A75B  Concrets Banmier Type 50
G AT7-A  Meini Beam Barrler
O A77-8  Metal Beam Barier
B A77C-1  Metel Beam Guard Ralling-Standard Hardware
B A77C-2  Netal Beam Guard Ralling
) A77-2  Barrer and Guard Rall Anchors
B A77-E  Cabls Anchor Assamly (Breakaway)
[JA7?-Ff  Thrie Beam Barrier
1 AT7G Thrie Beam Banler
W A79-A  Guard Raji Flares
B A7T3-B  Miscellaneous Guard Rail Detaiis
1 A78C Guard Rall Connections to Bridge Rsils, Retaining
Wails and Abutments
(1 A79-0  Guard Rait Connections to Bridge Sidewalks
and Curbs
£J A8Q Emargency Passageways
0 A81 Barries Transitions
0 A83 Portable Scale
 C7-A Reinforced Concrate Crib Wall Types A, B, C and O-
Constructlon Detzils
0 Cc7-B Relinforced Concrete Crib Wall Types A, B, C and D-
_ DesignData
G CrC Reinforced Concrete Crib Wall Types I, i, 111, IV, V, W},
VIL VIl and IX
0 C7-D Reinforceg Concrete Crib Wall Types X, XI & XII
g cre geitgggcad Conrete Crib Wall Header & Stretcher
8
a cr7-F Reinforced Concrete Crib Wall Design Data -
Types § thru X
(1 CB8-A Steel Crib WallConstruction Dataiis
] C88 Slee! Crib WallDesign Data
0 ¢C8C Steel Crib WalFDesign Data .
0 CoA 'gmbar Grib Wall Types A, B, C and D-Conastruction
olalls
{1 CoB Timber Crib Waii Types A, B, C and D-Design Data
0 ov2 Dralnage Infets - OS, OL, GOL
1 pr3 Drainage Inlets - G1, G2, G3, G4, G5,G6
L Eorf Drainage inlets - GT1, GT2, GT13, GT4, G0, GDO
O D75 Pipa Inlets .
B D77-A (arate Details
B D778  Bicyde Proof Grate Detalls
(1 078 Guiter Depressions
0O Dso Singls Box Culvert
a Dy Double Box Culvert
(3 D33 Box Culvert Miscellansous
O D&4 Box Culvert Wingwail, Types “A” 8" & *C"
{] D8S Box Culvert Wingwaill, Types “D" 8 “E”
O D8B-A  Box Culvert Warped Wingwalis
{J] DEG6-B Pipe Culvert Headwalls, Endwalls & Warped
Wingwalis
0 D8s-C  Arch Culvert Headwails, Endwalls & Warped
Wingwalis
8 D87-A  Qverside Dralns
& 0587-B  Oversida Druins and Underdrains
O pes Gonstruction Loads on Cuiverls
O pss Pips Headwalls and Stut Details
g D90 Pipe Culvart Hegdwalls, Endwalls & Wingwalis Types
"A"*B" L C”
0 093 Drainage Inlat Riser Connactions
O D4 Flared End Sections
{1 095 Cancrete Arch Culverts
{0 Ces Pipe Riser with Lebris Rock Cage
B D37A CMP Coupling Band Details No. 1, Flanged End CSP
Channet Coupling 8and Details-Downdraing
Standard and Positive Joints
8l D878-1 CMP Coupling Band Details No. 2, Annular,
Reformed End, and Helical Coupling SBancds-
Downdrains, Standard and Positive Joints
# D97B2 CMP Coupling Band Details No. 3, Flanged End CSP
Channe!Coupling Band Detalls-Downdraas, Standard
and Positive Joints
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