June 5, 2008

To all readers:

Subject: DISCLAIMER - Compact Disc (CD) Version of “Geotechnical Design and Materials Report:
Vasco Road Safety Improvements in Alameda County from MP 3.4 to 4.3

This CD/electronic version of this report is provided as a courtesy.

The County of Alameda Public Works Agency does not guarantee the completeness of the CD/electronic
version of this report. During the scanning/copying process of this report, certain files may have been
omitted or the clarity of the documents may have been affected.

It shall be the responsibility of the reader to review the actual report for any missing documents not
included in the CD and to review those documents which may not be legible in this electronic version. If
there are missing documents in the electronic version, please notify us.

Actual copies of the report are available for review at the Alameda County Public Works Building - Maps
& Files Room, 2" Floor, 399 Elmhurst Street, Hayward, CA. (510) 670-5560.
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TO: Mr. Moscs Tsang
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544

FROM: Phillip Gregory, P.E., G.E.
DATE: 18 January 2002

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265 .

SUBJECT: Design Memorandum No. |
Embankment Slope Alternatives
Lt Sta 0+600 to Lt Sta 0+960
Rt Sta 1+060 to Rt Sta 1+220

This design memorandum addresses geotechnical issues related to the configuration of two of the
roadway embankments along the proposed realignment of Vasco Road MP 3.4 - MP 4.3.
Specifically, we have reviewed possible alternative configurations for the left side slope of the
embankment from station 0-+600 to statinn 0+960 and for the right side slopc from station 1+060 Lo
station 1+220. The primary design objective of the alternative side slope configurations is to
minimize encroachment on potentially environmentally sensitive arcas compared to the
encroachment anticipated from embankments constructed with conventional 1V:2H side slopes.

We have developed two viable design alternatives which would reduce the embankment
encroachment on adjacent property. One alternative is to construct steeper embankment side slopes
(1V:1.5H) by incorporating geogrid reinforcement into the embankments. The second alternative
is to construct retaining walls at the toes of the embankments. A segmental retaining wall (SRW)
with geogrid reinforcement is an appropriate retaining wall system for this application. Typical
sections and design considerations for the two cmbankment slope alternatives are shown on the
attached Figure 1. Figure 2 shows the two alternative configurations, as well as a conventional
1V:2H slope, overlaid on a number of embankment sections along the proposed alignment.

Both of the design alternatives presented are feasible with regard to geotechnical considerations.
Alternative 2 (1V:2H slope with an SRW at the toe) appears to have a number of advantages over
Alternative 1 (1V:1.5H reinforced slope) with regard to construction productivity. Construction of

001860.DM001 Cal Engineering & Geology, Inc.
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the geogrid reinforced zones and, in the case of Alternative 2, installation of the precast SRW facing
units will require special construction methods and inspections. For Alternative 2, the geogrid
reinforced SRW is a relatively small portion of the work and could be completed in advance of the
conventional embankment construction. However, Alternative | requires the placement of geogrid
reinforcement in the slope face for the entire height of the embankment, lowering overall
productivity. Another advantage of Alternative 2 is that the 1 V:2H embankment slopes above the
retaining walls would have less potential for erosion than the 1V:1.5H slopes of the geogrid
reinforced embankments. 1f the steeper embankment slopes are constructed, features should be
included in the design to account for the increased erosion potential.

If Alternative 2 is chosen, we recommend that the retaining walls be situated at locations along the
embankment toe which will not lead to excessive wall heights. As with most retaining wall types,
construction complexities and costs increase dramatically as SRW heights increase. Based on our
review of the embankment section for the proposed Vasco Road realignment, it appears that the
desired benefit of reduced embankment encroachment can be realized while maintaining moderate
wall heights of about 5 m on the left embankment slope from station 0+600 to station 0+960 and
about 7 m on the right embankment slope from station 1+060 to station 1+220.

Once the preferred embankment slope alternative is selected and embankment sections are
developed by the County, we will prepare design details and complete stability analysis of critical
configurations. Preliminary values for design parameters provided in the project geotechnical design
and materials report' will be used for design. It is not anticipated that additional subsurface
investigation will be needed for the design of either of the embankment slope alternatives presented
in this memorandum. Prior to completion of the final design, the planned embankment configuration
and wall heights (if applicable), foundation conditions, and anticipated embankment fill materials
will be reviewed for consistency with the preliminary design assumptions.

Please contact us 1f you have any questions regarding issues presented in this memorandum.

lTable &-3: Earth Retaining Structure Design Parameters, “Geotechnical Destgn and Materials Report, Vasco Road
Safety Improvements in Alameda County from MP 3.4 to MP 4.3” prepared by Cal Engineering & Geology, draft dated 8
August 2001.

001860.DMOOI Cal Engineering & Geology. Inc.
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TO: Mr. Moses Tsang
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544

FROM: Phillip Gregory, P.E., G.E.
DATE: 18 January 2002

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265

SUBJECT: Design Memorandum No. 2
Embankment Edge Reconstruction
Rt Sta 0+120 to Rt Sta 0+230

This design memorandum addresses geotechnical issues related to the proposed edge reconstruction
of the roadway embankment at the south conform area (approximately from station 0+120 to station
0+230) of the proposed realignment of Vasco Road MP 3.4 - MP 4.3. I[n this location the edge of
the embankment adjacent to the northbound shoulder will require only minor widening and
reconstruction. However, if a conventional 1V:2H side slope is used the new embankment will
encroach into an existing drainage swale which runs approximately parallel to the existing roadway
embankment. We have reviewed the geotechnical issues related to this proposed embankment edge
reconstruction and have prepared the following summary and design recommendations.

With a conventional 1V:2H side slope the embankment toe would encroach into the invert or bank
of the swale from about station 0+120 to station 0+190. From about station 1+190 to station 1+230
it appears that the roadway embankment could be reconstructed with a conventional 1V:2H side
slope without any encroachment into the swale.

We have identified several viable design alternatives which would reduce the impact of the
embankment edge reconstruction on the existing swale. Two alternatives involve constructing a
steeper embankment side slope by incorporating either geogrid reinforcement (1V:1.5H) or stacked
geocell units (1V:0.5H) into the embankment face. Two alternatives involve installing retaining
walls to support the roadway shoulder and thus minimize the extent of the embankment

reconstruction required. Typical sections and design considerations are shown on the attached
figure.

All ofthe design alternatives presented are feasible with regard to geotechnical considerations. The

001860.DMO02 Cal Engineering & Geology, Inc.



Design Memorandum No. 2 Page 2
Embankment Edge Reconstruction Rt Sta 0+120 to Rt Sta 0+230
18 January 2002

choice of the most desirable system should take into account other factors such as cost, construction
access, maintenance requirements, environmental impacts, and aesthetics. Considering all these
factors the sheet pile wall alternative appears to have some advantages over the other systems. In
particular, since traffic is to be maintained during construction and clearance i1s limited, the
expedience of sheet pile installation and minimal required excavation of the shoulder area are
significant advantages associated with this alternative. In addition, the sheet pile wall system
appears to have the least environmental impact.

Once the preferred embankment edge system is selected by the County, we will develop design
details and complete stability analysis. Preliminary values for design parameters provided in the
project geotechnical design and materials report' will be used initially. However, prior to
completion of the final design, subsurface conditions along the embankment edge should be more

fully investigated. The nature of the system selected will influence the scope of this subsurface
investigation. -

Please contact us if you have any questions regarding issues presented in this memorandum.

"Table 8-3: Earth Retaining Structure Design Parameters, “Geotechnical Destgn and Matenals Report, Vasco Road
Safety Improvements in Alameda County from MP 3.4 to MP 4.3, prepared by Cal Engineering & Geology, dratt dated 8
August 2001,

001860.DM002 Cal Engineering & Geology, Inc.
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TO: Mr. Moses Tsang
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544

FROM: Phillip Gregory, P.E., G.E.
DATE: 18 January 2002

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265

SUBJECT: Design Memorandum No. 3
Lowering of Grade
Lt Sta 1+690 to Lt Sta 1+910

This design memorandum addresses geotechnical issues related to a proposed lowering of the
existing roadway grade at the north conform area (approximately from station 1+690 to station
[+910) of the proposed realignment of Vasco Road MP 3.4 - MP 4.3. The new roadway profile is
up to | m lower than the existing grade. If conventional 1V:2H slopes are used, the cuts may
encroach on a PG&E gas valve facility located within 14 m of the southbound shoulder in the
vicinity of stations 1+690 to 1+740. In addition, in the vicinity of stations 1+740 to 1+910, the cuts
would encroach into the reinforced backfill zone of an existing MSE wall which is part of an earth
berm located adjacent to the southbound shoulder. Typical sections are shown in the attached figure.
We have reviewed the geotechnical issues related to this proposed grade lowering and have prepared
the following summary and design recommendations.

Portions of the existing cut adjacent to the southbound shoulder from stations 1+690 to 1+740 are
in rock and are near vertical. However, the quality of material varies and in one area the cut
apparently failed and has been stabilized with sacked concrete. We recommend that an earth-
retaining structure be constructed from about stations 14690 to 1+740 in order to lower the roadway
grade without requiring additional significant encroachment into the PG&E facility area. A
conventional cast-in-place concrete retaining wall would be an appropriate type of structure for this
location.

The proposed lowering of the roadway grade from stations 1+740 to 14910 will affect an existing
earth berm located adjacent to the southbound shoulder of the roadway. The earth berm, which
begins at about station 1+740 and extends to the north well beyond the project limits, 1s apparently
intended to help protect the Los Vaqueros Reservoir watershed. The earth berm was constructed
with a mechanically stabilized embankment (MSE) wall which faces away from Vasco Road. The

001860.DMO0O3 Cal Engineering & Geology, Inc



Design Memorandum No. 3 Page 2
Lowering of Grade Lt Sta [+690 to Lt Sta 1+910
18 January 2002

precast concrete MSE wall facing has a height (including the embedded portion) of up to 6.5 m and
is located approximately 8 m or more from the edge of the existing pavement. On the Vasco Road
side, the berm has a short concrete retaining wall (traffic barrier) with a sloping backfill. As shown
in the original construction plans, the MSE wall has a reinforced (mechanically stabilized) backfill
zone that extends up to 5.5 m behind the wall facing. Based on our review of the cross sections for
the proposed roadway cuts and the as-built plans of the MSE retaining wall, we conclude that
excavation into the reinforced backfill zone of the existing MSE wall will adversely affect the
performance of the wall by exposing the soil reinforcement thereby reducing its effective
embedment length.

We recommend that a retaining wall be constructed adjacent to the lowered roadway from about
stations 1+740 to 1+910 to achieve the required grade lowering without affecting the reinforced
backfill zone of the MSE wall. From the cross sections reviewed, it appears that the height of the
wall would not exceed 2.0 m. A variety of wall types could be used, however we feel that a
conventional cast-in-place concrete retaining wall would be the most appropriate alternative.

Based on the anticipated wall heights and the backfill and toe configurations, it appears that a
standard Caltrans Type | A retaining wall design could be utilized for both of the applications
described above (stations 1+690 to 1+740 and stations 1+740 to 1+910). For wall heights over
3.6 m or backfill steeper than 1'V:2H, a Type | retaining wall (battered backface) could be used.
Additional design considerations are noted on the attached figure.

Preliminary values for retaining wall design parameters are provided in the project geotechnical
design and materials report’. Prior to completion of the retaining wall final design, subsurface
conditions along the wall alignment should be investigated to verify and document the properties
of the foundation and retained soils. All soil properties as well as the final retaining wall and
backfill geometry should be reviewed for consistency with those assumed in the standard Caltrans
wall design. Ifactual site conditions vary significantly from those assumed, the standard wall design
should be modified as required.

Please contact us if you have any questions regarding issues presented in this memorandum.

"Table 8-3: Earth Retamning Structure Destgn Parameters, “Geotechnical Design and Maternals Report, Vasco Road
Safety Improvements in Atameda County from MP 3.4 10 MP 4.3, prepared by Cal Engineerning & Geology, draft dated 8
August 2001.

001860.DMO03 Cal Engmeering & Geology. Inc.
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TO: Mr. Moses Tsang
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544

FROM: Phillip Gregory, P.E., G.E.
DATE: 5 March 2003

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265

SUBJECT: Design Memorandum No. 4
Embankment / Retaining Wall Alternatives
Sta 0+760 - Sta 0+830 (Pond Location)

This design memorandum is a follow up to our previous Design Memorandum No. 1, dated 138
January 2002, which presented general altemnatives for minimizing encroachment on adjacent
property of the roadway embankments for the proposed Vasco Road realignment. At your request,
we have prepared this design memorandum which further develops variations on one of these
alternatives for the specific purpose of reducing the encroachment of the embankment on an existing

pond area located approximately 65 m to the left of the proposed road layout line in the vicinity of
station 0+770.

One of the design alternatives (Alternative 2) presented in Design Memorandum No. 1 involves
constructing a moderate height retaining wall at the toe of the embankment and a conventional
1V:2H side slope above. We suggested that a segmental retaining wall (SRW) with geogrid
reinforcement would be an appropriate retaining wall system for this application. A variation on this
alternative is to configure the embankment such that the retaining wall is situated at or near the top
of the embankment adjacent to the roadway with the lower portion of the embankment constructed
with a conventional 1 V:2H side slope. A typical section with design considerations for this variation
is shown as Alternative 2B on the attached Figure 1 along with Alternative 2 from Design
Memorandum No. | (now labeled Alternative 2A). Figure 2 shows Alternative 2A and 2B
embankment/wall configurations overlaid on affected cross sections along the proposed alignment.

Both Design Alternatives 2A and 2B are feasible with regard to geotechnical considerations. As
with our previous recommendations involving SRW construction, we recommend that the
embankment slope and retaining wall be configured such that wall height is not excessive. For both
alternatives a maximum wall height of 5 m is recommended. With erther design alternative, the
inclusion of a wall of this height will allow the embankment or wall toe to be 1n approximately the

same location as the 1V:1.5H embankment toe location presented in the County’s 70% design
submittal.

001860.DM004 Cal Engineering & Geology, Inc



Design Memorandum No. 4 Page 2
Embankment / Retaining Wall Alternatives at Pond Location
5 March 2003

Incorporating a retaining wall in the embankment configuration will affect the stability of the overall
embankment. Preliminary slope stability analyses for representative critical cross sections of the
roadway embankment (without retaining walls) were completed as part of the project geotechnical
design and materials report'. The static safety factor determined for a 20 m high 1V:2H
embankment at station 0+800 was determined to be 1.57. Using the same assumed embankment
material parameters and assumed parameters for select fill behind the wall, the stability of the two
alternative embankment/wall configurations were analyzed. Our analysis indicates that, in both
cases, the recommended minimum static safety factor of 1.5 could be achieved if select fill is used
in the SRW reinforced zone and, in the case of Alternative 2B, additional geogrid is incorporated
in the embankment to compensate for the adverse geometry of locating the wall on the top of the
slope.

If the retaining wall is constructed at the toe of the embankment (Alternative 2A), and an_
embankment bench is not situated immediately upslope, a concrete gutter located behind the wall

may be desirable to prevent flow over the wall face. Ifthe retaining wall is constructed near the top

of the slope (Alternative 2B) no special surface drainage features would be required at the wall

unless runoff from the road is concentrated. Alternative 2B requires special features for dealing with

surface drainage on the embankment below the wall. Since the embankment surface will not

conform to the adjacent embankment slopes and benches, the runoff collected on the isolated bench

below the wall will need to be conveyed to the embankment toe with a special drainage system such

as a drainage inlet and corrugated steel pipe downdrain as shown on Figure .

Key considerations concerning special construction sequencing, finish embankment grades, and
right of way acquisition for the two design alternatives are summarized on Figure 1. Once the
preferred embankment/wall configuration is selected by the County, we will prepare design details
for the retaining wall and embankment and complete the stability analysis of critical configurations.

Please contact us if you have any questions regarding issues presented in this memorandum.

'Section 8.3.1 and Table 8-2: Summary of Embankment Stability Analysis Results, “Geotechnical Design and
Materials Report, Vasco Road Safety Improvements in Alameda County trom MP 3.4 to MP 4.3, prepared by Cal Engineering
& Geology, dratt dated 8 August 2001,

001860.DMO004 Cal Engineering & Geology. Inc.
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1870 Olympic Blvd.
* CE&G

Walnut Creek
CaL ENGINEERING & GEOLOGY California 94596

Tel:925.935.9771
Fax:925.935.9773

www.caleng.com

TO: Mr. James Chu
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544

FROM:  Phillip Gregory, P.E., G.E.

0
0. Geo GE 2193 %~
o Civil C 40728

DATE: 27 June 2007 Exp. 3/31/09

PROJECT:  Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265

SUBJECT: Design Memorandum No. §
Revised Excavation Recommendations
Sta 14350 - Sta 1+590

This design memorandum is a follow up to our Geotechnical Report, dated October 2002, which
presented excavation recommendations for cut slope configurations in Panoche Formation material
in section 12.1.2.1. It was recommended that excavations made through this material should be
designed at arelatively gentle inclination of 1V:3.5H. Thisrecommendation resulted in a very large
excavation between stations 1+350 and 1+590. Cal Engineering & Geology was retained to conduct
a further study to determine if better materials exist on the west side of the Greenville fault, allowing
for a steeper inclination of the cut slope and a corresponding reduction in excavation quantities.

A subsurface investigation was conducted to characterize the soils on the west side of the Greenville
fault in January 2003. Two exploratory borings were excavated on the slope to depths of 20.0 and
25.0 meters. The locationis of the borings are shown in Figure 1. The material obtained from the
borings generally consisted of grey and orange, moderately hard, sandstone and claystone. The
boring logs are attached as Sheet C11 of C11. The material encountered in the borings are in
contrast to the materials found on the east side of the Greenville fault in which moderatly soft

claystone was encountered in the borings to the depths explored as presented in our Geotechnical
Report.

Steepening of the cut slope on the west side of the Greenville faultto 1V:2H is feasible with regard
to geotechnical considerations. The steepened slope is shown in Figure 2. As with our previous
recommendations involving cut slopes, the slope should be constructed from the top downslope to
reduce the potential for slope instability and to facilitate geologic mapping of the excavation as it
1s made.

Please contact us if you have any questions regarding issues presented in this memorandum.

001860.DM0OS Cal Engineering & Geology, fnc.
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TO: Mzr. Phillip Fung
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544
fax (510) 782-1939

FROM: Phillip Gregory, P.E., G.E.
DATE: S May 2003

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265

SUBJECT: Design Memorandum No. 6
Alternative Alignment of PG&E Re-routing

This design memorandum addresses geotechnical issues related to the County’s proposed alternative
alignment of the re-routing of PG&E’s gas line. The approximate location of the proposed

alternative re-route is shown on the attached annotated copy of Figure 4-3 of the project
geotechnical report.

As indicated on the annotated figure, the proposed alternative re-routing results in the following
geotechnical and/or geologic constraints:

1) The northern portion of the re-routed line would cross identified landslide LS-1.

2) The north-south segment of the re-routed line would cross two identified strands of the
Greenville Fault (as does the existing line).

3) The central part of the north-south segment of the re-routed line would cross the upper portions
of the identified landslide LS-3.

From a geotechnical point of view, these constraints are not insurmountable and can be mitigated
as follows:

1) The majority of landslide L.S-1 will be removed by design cut for the road. This excavation

work can be completed prior to the road work in order to accommodate installation of the re-
routed PG&E line.

2) The re-routing ot the PG&E line will necessarily cross two strands of the fault, as the current
line does. This hazard can be mitigated by designing the pipeline to address the anticipated
displacement along the fault.

001860.DM006 Cal Engineering & Geology, Inc.
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5 May 2003

3) Landslide L.S-3 can be avoided by locating the re-routed line approximately 25 - 30 meters
south of the location shown on the attached figure. It should be noted that this will also allow
for the possibility of adjusting (flattening) the design east cut slope between Sta 1+360 and Sta
1+560, if it is necessary to balance the project grading.

We conclude that the County’s proposed alternative alignment for the re-routing of the PG&E line
is feasible from a geotechnical standpoint if the above described mitigation measures are
implemented. It is also our opinion that from a geotechnical perspective the constraints and
associated risks for the proposed alternative are not significantly different from and are comparable
to those of the currently proposed alignment. It should be noted that the final design of the proposed
alternative alignment is subject to additional studies similar to any which have been or will be
completed by PG&E for the currently planned alignment.

Please contact us if you have any questions regarding issues presented in this memorandum.
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1870 Olympic Blvd.
Suite 100

Walnut Creek
California 94506

CaL ENGINEERING & GEOLOGY

Tel:925.935.9771
Fax:925.935.9773

www.caleng.com

TO: Mr. Phillip Fung
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544
fax (510) 782-1939

FROM: Phillip Gregory, P.E., G.E.

DATE: 9 June 2004
revised 16 June 2004

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3
W.0. No. R23265

SUBJECT: Design Memorandum No. 7
PG&E Gas Line Relocation
Cut/Fill Recommendations

This design memorandum presents recommendations for temporary and permanent cut and fill
slopes for the proposed PG&E gas line relocation associated with Vasco Road Safety Improvements
MP 3.4 - MP 4.3. We reviewed material that you provided including the proposed pipeline
alignment plan and cross sections as well as PG&E construction access requirements. We
understand that cuts and fills will be required to construct a temporary work strip for pipeline
installation and that a permanent narrower access road will remain along the alignment.

Temporary Cut and Fill Slopes:

We recommend that temporary cut and fill slopes necessary for construction access be 1V:1H or
flatter.

Permanent Cut and Fill Slopes:

We recommend that permanent cut slopes less than 5 m tall be 1V:1.5H or flatter. Permanent cut
slopes greater than 5 m tall and permanent fill slopes should be 1V:2H or flatter. Atlocations where
cut slopes are higher than approximately 10 m or where there 1s a significant drainage area above
the cut, we recommend that a diversion ditch be constructed at or near the top of the cut slope to
minimize erosion.

Please contact us if you have any questions regarding issues presented in this memorandum.
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119 Filbert Street
* CE&G
94607

CAL ENGINEERING & GEOLOGY

Catifornia

Tel:510.451.2350
Fax:510.451.1735

www.caleng.com

TO: Mr. James Chu
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544

FROM: Phillip Gregory, P.E., G.E.
DATE: 21 August 2007

PROJECT:  Vasco Road Safety Improvements MP 3.4 - MP
W.0. No. R23265

SUBJECT: Design Memorandum No. 9
North Extension Grading Recommendations
Permanent and Temporary Cut Slopes

As requested we have prepared this design memorandum to present the results of our observations
and geologic mapping of the north extension of the Vasco Road Safety Improvement Project.
Specifically, we were asked to provide grading recommendations regarding permanent and

temporary cut slopes. This area was out of the scope covered in our Geotechnical Report dated
October 2002.

General

Our observations and geologic mapping of the existing cuts on the east side of the north end of the
project (Sta 1+700 to 2+450 from plans dated 22 May 2007) revealed that weathering of the outer
6 to 18 inches has occurred and minor localized soil slope sloughing has resulted. The weathering
appears to primarily be a result of animal burrowing activity (bioturbation) and plant growth. The
cuts were made approximatly 10 years ago to facilitate the realignment of Vasco Road as part of the
Contra Costa Water District’s construction of the Los Vaqueros Reservoir. Overall, the performance
of the existing 1V:2H cut slopes appears to have been reasonably good and it appears that little or
no maintenance has been required in the 10 plus years since the cut was made.

Permanent Cut Slopes

Based on these observations of the performance of existing 1 V:2H cut slopes on the north end of the
project, it is our opinion that in order to have low-maintenance performance similar to the existing
cut slopes, the new permanent cut slopes on the east side should be limited to no steeper than 1 V:2H.
In our opinion, benches are not needed for slopes less than 15 meters tall, but consideration should

be given to including a concrete barrier and concrete gutter at the base of the cut similar to that
current at the site.

001860.DM0O9 Cal Engineering & Geology, Inc.
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If it is acceptable to the County to have increased surface erosion and/or sloughing and increased
long-term maintenance, then in our opinion, the inclination of the cut slope could be increased to
1V:1.75 while still maintaining reasonable global stability and serviceability. This will be subject
to verification by an engineering geologist when the cut is initially made. The cut should be made
from the top down to allow for verification of the bedding by the engineering geologist before the
entire cut is completed. Ifitis decided to make the cuts at this steeper inclination, then a barrier and
gutter should be installed at the base of the cut.

Temporary Cut Slopes

Temporary cut slopes (ones that would remain open for approximately two years or less) in this area
can be made up to 1V:1.25H but should be mapped by an engineering geologist to confirm the
absence of adverse bedding which may be a possibility in some areas.

Please contact us if you have any questions regarding issues presented i this memorandum.
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1870 Olympic Blvd.
‘ : Suite 100
Walnut Creek

California 94596
CaL ENGINEERING & GEOLOGY
Tel:925.935.9771
Fax:925.935.9773

www.caleng.com

15 December 2006

File: 001860

Mr. Bond Ng

County of Alameda Public Works Agency
399 Elmhurst Street

Hayward, California 94544

Re:  Geologic and Geotechnical Data
PG&E Gas Line Relocation

Near Roadway Station 25+00 :é: { \
Vasco Road Safety Improvements MP 3.4 to MP 4.3

Alameda County, California

Dear Mr. Ng:

At your request, we are providing to you the attached data for use by others for the purpose of
evaluating the relocation of a portion of the existing PG&E gas line by Horizontal Directional
Drilling. - It has been proposed to relocate about 125 m of existing 555 mm PG&E gas line by
directional drilling a new alignment in a southeasterly direction from the connection tie in around
roadway Station 25+00. We understand the approximate proposed gas line elevation near Station
25+00 1s about 291 meters.

The attached geologic and geotechnical data listed below was extracted from existing reports and
subsurface evaluations completed by Cal Engineering & Geology, Inc., for the Vasco Road Safety
Improvement project.

+ Executive Summary presented in the Geotechnical Design and Materials
Report;

+ Regional Geology and Seismicity Section of the Geotechnical Design and
Materials Report;

+ Geotechnical Conditions Section of the Geotechnical Design and Materials
Report;

+ Rippability Section of the Geotechnical Design and Materials Report;

+ Appendix E - Seismic Refraction Survey of the Geotechnical Design and
Materials Report;

+ Figure 4-A, Map of Geologic Features;

+ Figure 4-4, Geologic Cross-Sections A-A’ and B-B’;

+ Log of Test Pit TP-1; and

+ Sheets C7 and C8, Logs of Test Borings.

001860001

Cal Engineering & Geology, Inc.



Geologic and Geotechnical Data, PG&E Gas Line Relocation
15 December 2006 Page 2

Using Figure 4-3 as reference, the gas line will be relocated from about Boring B-7 (near Station
25+00) in a southeasterly direction for about 125 m. Borings B-5 (Sheet C7), B-7 (Sheet C8), and
boring B-14 (Sheet C8) are representative borings in the general vicinity of the directional drilling
alignment. Because boring B-7 is close to the relocation alignment, we plotted the approximate
proposed elevation of the realigned gas line on boring log B-7.

Appendix E presents results of seismic refraction survey lines completed near the PG&E gas line
realignment project. The survey line locations are shown on Drawing No. 2 in the Seismic
Refraction Survey report. That drawing can be cross-referenced to Figure 4-3 by lining up the broad
U-shaped alignment of the existing Vasco Road.

Based on our review of the enclosed data, installation of the realigned gas line by horizontal
directional drilling methods is reasonable from a geologic and geotechnical engineering point of
view. Given the proposed elevation of the realigned gas line and the size of the gas pipe to be
installed by horizontal directional drilling, consideration should be given to deepening the gas line
in order to design a bore path that is located entirely within the sandstone/siltstone/claystone deposits -
of the Kps formation and not the clays that overlie the parent bedrock.

We trust this provides the information you need. Please call if you have any questions or need
additional information.

Respectfully,

CAL ENGINEERING & GEOLOGY, INC.

Norman Joyal
Associate Engineer

Attachments

001860 .001 Cal Engineering & Geology, Inc.



1870 Olympic Blvd.
Suite 100

Walnut Creek
California 94506

CaL ENGINEERING & GEOLOGY

DRAFT Tel:925.935.9771

TO:

Fax:925.935.9773

www.caleng.com
Mr. Bond Ng
County of Alameda Public Works Agency
399 Elmhurst Street
Hayward, California 94544
fax (510) 782-1939

FROM: Phillip Gregory, P.E., G.E.

DATE: 12 Oct 2006

PROJECT: Vasco Road Safety Improvements MP 3.4 - MP 4.3

W.0. No. R23265

SUBJECT: Design Memorandum No. 10

Review of 90% Plans
PG&E Gas Line Relocation Grading Plans

This design memorandum presents our review comments regarding the grading 90% grading plan
prepared for the PG&E relocation. Our comments are as follows:

l.

The grading plans do not include an overall plan of the realignment grading plan that shows the
north and south connections and the existing road etc. Such a plan at an appropriate scale would
be very useful.

Except for the Title Sheet, there are no north arrows on the individual plan sections for the
layout line, grading, or profiles. These should be added.

The contractor staging areas identified need to have a note that indicates that the grading design
in these areas are the responsibility of the contractor and that a submittal is needed.

The stationing on the proposed Vasco Road realignment is only included on the plan and profile
sheets and not on the grading plan sheets or construction line layout sheets. It would be useful
to have the Vasco Road stationing on these other sheets as well.

The stationing shown on the Cross Sections sheets does not correspond to the stationing on the
construction line layout sheets, the grading plan sheets, or the plan and profile sheets. This
should be corrected.

At the north connect, the alignment crosses landshide LS-1. The landshde will be removed
when the road is constructed by a design cut. It does not appear to be completely removed by
the grading for the gas line. If the road cut will not be made at when the gas line grading is
done, this area may need to be stabilized until the final cuts are made.

001860.DMO10
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7. The typical section on Sheet 4 shows concrete ditch at the top of a cut slope. There are several
areas on the grading plans which show ditches/benches at mid-slope of the cuts. Are concrete
ditches to be constructed here as well?

8. The culvert detail on Sheet 3 could be on Sheet 4.

9. The four sections on Sheet 4 are all indicated to be for Line | 14. It is unclear where each of the
different sections apply.

Please contact us if you have any questions regarding issues presented in this memorandum.

001860.DMO1T0 Cul Engineering & Geology. Inc.
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GEOTECHNICAL DESIGN AND MATERIALS REPORT
VASCO ROAD SAFETY IMPROVEMENTS
IN ALAMEDA COUNTY FROM MP 3.4 TO MP 4.3

EXECUTIVE SUMMARY

The following Geotechnical Design and Materials Report was prepared for the County of Alameda
Public Works Agency to support design of the proposed realignment of a 1.61 km segment of Vasco
Road between mileposts 3.4 and 4.3. The proposed improvements include new roadway alignment
and grade, widened shoulders, and added passing lanes to mitigate tight curves, inadequate site
distance, and narrow shoulders that do not meet current highway standards. The purpose of this
report is to document subsurface geotechnical conditions, provide an assessment of anticipated site
conditions as they pertain to the project, and to recommend design and construction criteria for the
roadway portions of the project. This report also establishes a geotechnical baseline that may be
used to evaluate changed conditions that may be encountered during construction.

The information and recommendations presented in the report were developed based on pre-existing
information relevant to the project, site surface and subsurface investigations, laboratory testing, and
engineering analyses. Prior to completion of this report, a draft report was prepared and submitted
to the Alameda County Public Works Agency for review. Alameda County, in turn, retained
DCM/Joyal Engineering to provide third party peer-review of the draft report. As described in the
correspondence included in Appendix L, the DCM/Joyal Engineering review comments and
suggestions have been incorporated in this document. Summary information regarding site
conditions and engineering recommendations is presented below.

EXISTING CONDITIONS AND PROPOSED ALIGNMENT

The project area is characterized by rolling hills that are covered by grasslands, scattered chaparral
vegetation, and scattered oaks. Elevations in the project area range from about 310 m on the hilitops
at the northern end of the area to about 200 m in the drainage swale located at the southern end of
the project. Surface drainage along the existing roadway and in the project area occurs primarily in
ephemeral drainages and small intermittent streams. Water in the drainages flows generally from
north to south.

The existing alignment of Vasco Road in the project area winds around the shoulder of a hill and is
located adjacent to two natural drainage swales. Man-made features along the roadway and in the
project area include buried high pressure gas lines, overhead electric transmission lines, and a
mechanically stabilized embankment. The roadway is approximately 7 m wide and has narrow
shoulders. The roadway climbs from an elevation of about 230 m at the southern end of the project
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area to an elevation of about 290 m at the northern end where the roadway conforms to earlier Vasco
Road improvements that were associated with construction of the Los Vaqueros Reservoir. There
are no major connector roads, cross streets, or traffic control facilities in the project area.

The preliminary preferred alignment for the project removes the curve around the natural hillside and
approximately balances cut and fill quantities. The alignment results in excavations for the proposed
alignment up to 28 m below original grade and embankments up to 23 m above original grade at the
alignment centerline.

GEOLOGIC CONDITIONS

Geologic materials along the proposed route include recent alluvial deposits, landslide deposits, and
clastic sedimentary rocks of the Cierbo and Panoche Formations. The Cierbo Formation occurs in
the project area and consists principally of arkosic sandstone and conglomerate. The Cretaceous
Panoche Formation consists of two relatively well-defined units that are located in the project area,
including: (i) an arkosic sandstone and conglomerate unit that contains large concretions and minor
shale units; and (ii) micaceous claystone with minor sandstone layers. As observed in the test .
trenches and in the cores and bore holes advanced for this investigation, both geologic formations
in the alignment area are pervasively fractured and shattered and most bedding and discontinuity
surfaces were observed to be smooth, planar, and occasionally polished and slickensided.

Numerous active and potentially active faults are located in the region and two traces or strands of
the active Greenville fault cross the project area (one of the strands intersects the proposed
alignment). Minor discontinuous surface rupture associated with the Greenville fault was observed
during the 1980 Livermore earthquake sequence and consisted of about 2 cm of right-lateral slip and
3 c¢cm to 4 cm of dip slip on the eastern strand at its intersection of Vasco Road and about 2 cm of
right-lateral slip on the main strand of the fault at Vasco Road. Based on these observations, future
surface rupture may occur during the operational life of the roadway and should be anticipated.
Although the main strand and eastern strand of the fault are relatively well defined, potential future
ground rupture could occur on either side of the mapped fault traces because the fault likely occurs
as a “zone” rather than as singular linear features.

001860.001 E"2



GEOTECHNICAL DESIGN AND MATERIALS REPORT
Vasco Road Safety Improvements
in Alameda County From MP 3.4 to MP 4.3

EVALUATIONS
Earthwork Balance

Information provided by Alameda County indicates earthwork quantities for the project are
approximately balanced. As a result, additional soil borrow requirements for embankment
construction are not anticipated. However, if the final grading plan for the project indicates a fill
shortage, one or more of the cut slopes may be flattened to provide any additional extra embankment
material that might be needed. If required, it is also possible that adjacent undeveloped areas
currently used for ranching could be used as borrow sources. However, investigation the adjacent
undeveloped areas was not part of the current investigation and would be required prior to
designating these areas as potential borrow sources.

Material Properties

Material properties for use in stability analyses and to support the development of design
recommendations were evaluated based on field data, laboratory test results, observations of nearby
cut slope performance, and published information. Based on these data, an average unit weight of
1,890 kg/m’ and an average in-situ moisture content of 18 percent were assumed representative of
the cut slope geologic materials. Shear strength properties for analysis of cut slopes in the Panoche
Formation between the main and eastern strands of the Greenville fault assumed residual strength
conditions and included a cohesion intercept of 2.39 kPa and a friction angle of 20 degrees. These
values are generally consistent with the estimated rock mass strength of the material and with the
mid range residual strength values estimated using the results of laboratory testing and the Stark and
Eids (1998) correlations that relate plasticity and percent clay with residual strength.

Embankment stability analyses also assumed an average unit weight of 1,890 kg/m® and an average
in-situ moisture content of 18 percent were representative of the compacted embankment fill
materials which will be generated from the project excavations. The shear strength properties for
analysis of embankments were estimated based on laboratory tests performed on samples recovered
from the borings and on published ranges of shear strengths for compacted soils similar to those
which will be generated from the excavations at the site. Based on these data, strength properties
assumed for analysis of the embankment materials included a cohesion intercept of 7.2 kPa and a
friction angle of 26 degrees.
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Dynamic Analyses

Potential ground motions associated with an earthquake on one of the major faults in the project area
were evaluated based on consideration of the high peak horizontal ground accelerations associated
with an earthquake on the adjacent Greenville fault and the relatively lower peak horizontal ground
accelerations associated with higher magnitude, more distant earthquakes on the San Andreas fault.
The results of these analyses indicate that the earthquake-induced acceleration hazard at the project
is dominated by an earthquake on the Greenville fault zone which could result in a project peak
horizontal ground acceleration of 0.50g associated with a magnitude 5.9 maximum probable
earthquake to about 0.77g associated with a maximum credible earthquake of magnitude 6.9. The
analyses also indicate that relatively larger magnitude, far field events on the Hayward, San Andreas,
and Calaveras faults could result in maximum median value site peak horizontal ground
accelerations on the order of 0.1g to 0.2 for their respective maximum probable and maximum
credible earthquakes. By way of comparison, using probablistic methods, the U.S. Geological
Survey Seismic Hazard Mapping Project calculates a site peak horizontal ground acceleration of
0.50g has a 10 percent probability of being exceeded in 50 years.

Stability Analyses

For most slopes excavated in competent and intact bedrock, the most probable mode of failure is
usually sliding of discrete rock blocks or wedges along discontinuity surfaces. For the proposed
Vasco Road realignment, however, the project is located within a fault zone and site observations
suggest the rock mass in this area is not characterized by well-defined and/or regular discontinuity
sets that would control the stability of cut slopes. Asaresult, cut slope stability analyses were based
on limit equilibrium methods assuming the rock mass strength summarized above and assuming a
large number of circular and non-circular (wedge and block shaped) potential failure surfaces.
Seismic stability analyses were initially performed using pseudostatic methods. Dynamic
deformation analyses were performed for cases where the pseudostatic safety factor was less than
1.2 (these deformation analyses considered potential displacement of the cut slopes and
embankments under near-field [Greenville fault] and far-field [San Andreas fault] earthquakes).

The results of the cut slope stability analyses indicated deep surface static safety factors that ranged
from about 1.4 to 1.6 for the different conditions that were analyzed. The analyses further indicated
shallower surface sliding safety factors that range from about 1.7 to 1.9. Dynamic deformation
analyses indicated potential seismic displacements within acceptable limits (less than 30 cm) for the
slope conditions that were evaluated. The results of embankment stability analyses indicate static
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safety factors that range from about 1.5 to 1.7. Seismic deformation assessments indicated potential
seismic displacements were within acceptable limits for the embankment slope conditions that were
evaluated.

Rippability

The results of a seismic refraction survey indicated three seismic layers could be distinguished below
the refraction lines, including: an upper layer between about 2.1 m to 7.9 m thick that had a P-wave
velocity ranging between 335 and 396 meters per second (mps); an intermediate layer ranging from
about 2.1 m to 7.9 m below the ground surface with a P-wave velocity that ranged from 1,067 to
1,615 mps; and a deeper layer distinguished by P-wave velocities that ranged from 2,103 to 2,774
mps, and that occurred at depths below about 14.3 m to 11.0 m below the ground surface. The 20"
edition of the Caterpillar Performance Handbook for the DON Tractor indicates the first two seismic
layers should be rippable with the right combination of tractor and ripper. The results also suggest
that the third seismic layer may only be marginally rippable to nonrippable in some locations.

Grading and Compaction

The results of the density and moisture testing completed on samples removed from the areas where
excavations are planned indicate an average in situ dry densities of 1,723 kg/m*. Compaction tests
on bulk materials obtained from the exploratory test trenches indicated an average maximum dry
density of 1,748 kg/m’. If the excavated materials are placed at average relative compaction of 92.5
percent, the excavated material will have a net shrinkage of about 2 percent (these calculations were
based on a very small sampling of material, and as a result, may not be representative).

Free swell tests completed on core samples of the claystone indicated bedrock heave following deep
excavation could be significant if it does not occur in a relatively uniform manner. As a result,
inspection of the excavation and alignment subgrade during construction is important to evaluate
whether the claystone is interbedded with low or non-expansive bedrock that, in turn, could lead to
abrupt changes in the roadbed profile.
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RECOMMENDATIONS
Excavations

All excavations (permanent and temporary) should be required to proceed from the top of the cut
down to the design toe of the cut and under no circumstance should the excavations be allowed to
proceed from the toe to top by excavating a temporary cut that is steeper than the recommended
permanent inclination. Excavations made through Panoche Formation materials, or otherwise
between the two traces of the Greenville fault, should be designed at a relatively gentle inclination
of 1V (vertical):3.5H (horizontal) or flatter. Excavations made in Cierbo Formation materials and
other more competent materials can generally be designed at 1 V:2H inclinations (horizontal drains
should not be necessary in the Cierbo Formation cuts). Based on the conditions observed during this
investigation, stability (buttress) fills may be required in localized areas where very weak rock which
is subject to failure is exposed by the design excavation.

For the areas where the cuts are greater than 10 m deep, 70 m long horizontal drains spaced at
approximately 10 m horizontally should be installed at the base of the cut (just above the roadway)
and on each of the drainage and maintenance benches constructed at 8 m vertical intervals on the
slope. The horizontal drains should generally be constructed as specified in the Caltrans Standard
Specifications, although the actual locations, lengths, and spacing of the horizontal drains may be
modified by the Geotechnical Engineer or Engineering Geologist during construction of the
excavations.

Embankments

Subsurface exploration, laboratory testing, and stability analyses support embankment design in
general accordance with the Caltrans Highway Design Manual (with the exception of the limited
special design considerations that are presented in Section 12 of the report). Settlement of the
embankments will result from consolidation and compression of colluvial and alluvial foundation
soils which are left in place and from consolidation and secondary compression of the embankment
fill itself. However, the potential for consolidation and compression of the foundation soils can be
reduced and virtually eliminated by removal of shallow soils prior to placement of embankment fills.
Compression of the embankment fills will occur almost entirely during construction and can be
addressed as the fill is placed. Nonetheless, because the embankment thicknesses will vary along
the roadway, some differential settlement of the embankments should be anticipated. Post-
construction differential movement of the embankments can be mitigated by placing less expansive
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soils in the uppermost portions of the embankments and/or by controlling the relative compaction
and moisture content of different zones of the embankment.

Earth Retaining Structures

No permanent earth retaining structures are currently planned as part of this project. However, one
or more permanent earth retaining structures may eventually be required to limit the lateral extent
of one or more of the embankments. In general, any of the following different types of earth
retaining structures could effectively be used in the specific sections of embankment where a
permanent composite slope steeper that 1V:2H is required: conventional retaining walls such as
Caltrans standard cantilever reinforced concrete retaining walls; gravity retaining systems such as
Caltrans standard cribwalls or binwalls; proprietary mechanically stabilized embankments;
reinforced soil slopes; or properly designed variations or combinations of systems.

Culverts

Culverts planned for this project are anticipated to be 1 m in diameter or smaller. As a result, no_
special culvert foundation recommendations are necessary. However, the results of laboratory

testing indicate that the soil and bedrock at the site are generally acidic and are corrosive to very

corrosive to steel and concrete. As a result, culvert steel and concrete should be sulfate and acid

resistant (soil chloride test results indicate chloride resistant materials should not be necessary). As

an alternative to steel and concrete, plastic culvert pipe may be considered for use on the project to

address the aggressive soil conditions.

Pavements

The results of the geotechnical investigation and laboratory testing indicate a pavement structural
section consisting of flexible asphalt concrete pavement should be used for the entire length of the
alignment. Rigid Portland cement concrete pavement is not recommended due to the variable quality
and corrosivity of the basement soil, the likely occurrence of minor differential movement between
the cut and fill portions of the alignment, and the presence of several active fault traces that cross the
alignment. An asphalt-treated permeable base layer should be placed immediately below the asphalt
concrete pavement to intercept surface water seeping through the structural section. In the event
adverse groundwater or drainage conditions are encountered that could saturate and soften the
subgrade, a prime coat may be applied to limit erosion of fines from the underlying material.

001860.001 E‘7






GEOTECHNICAL DESIGN AND MATERIALS REPORT
Vasco Road Safety Improvements
in Alameda County From MP 3.4 to MP 4.3

ADDITIONAL WORK

Based on Alameda County comments, some additional geotechnical investigation and evaluation is
anticipated prior to finalizing design of the new alignment. This work will likely include:
completion of additional exploratory borings at two locations where the County is considering
constructing retaining walls; and completion of an additional boring near the top of the planned
1V:3.5H cut slope where representative data are sparse or lacking. The results of the additional
investigations will be summarized in design memoranda that will supplement this report.
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1.0 INTRODUCTION

Vasco Road is an existing north-to-south arterial that runs between Tesla Road in Alameda County
and Camino Diablo Road in Contra Costa County. The road is part of the Metropolitan
Transportation System and is also defined as a route of regional significance by Contra Costa
County. In 1996, a 20.9 km portion of Vasco Road in Contra Costa County was relocated and
improved as a result of the construction of Los Vaqueros Reservoir. The relocated segment from
0.8 km south of the County line to Camino Diablo Road in Brentwood was constructed to current
highway standards. The remaining 4.8 km segment in Alameda County does not meet these
standards because it has tight curves, inadequate site distance, and narrow shoulders.

As aresult of these poor roadway geometrics in Alameda County, public transit does not serve this
corridor. Accordingly, improvements to the Alameda County portion of the roadway have been
proposed to provide all users of Vasco Road with a safer facility. These improvements include new
roadway alignment and grade, widened shoulders, and added passing lanes along an approximately
1.61 km segment of the road within unincorporated Alameda County between milepost (MP) 3.4 and
MP 4.3. The location and vicinity of the proposed project are shown in Figure 1-1.

The following Geotechnical Design and Materials Report (GDMR) was prepared for the County of
Alameda Public Works Agency to support design of the proposed realignment. The GDMR follows
the general format and guidance presented in the Caltrans October 2, 1995 draft document
Geotechnical Design Reports - Purpose, Development, and Application. Information and
recommendations presented in the report were developed based on:

J Review of published data and information relevant to the project and project area;

J Review of unpublished information relevant to the project and project area;

. Site reconnaissance and geologic mapping;
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J Subsurface exploration including continuous rock coring, soil boring, and test
trenches along the proposed realignment;

J Geophysical testing along the proposed realignment project;

. Laboratory testing of samples recovered from the site corings, borings, and test
trenches; and

. Engineering evaluations.

The purpose of the GDMR is to document subsurface geotechnical conditions, provide analyses of
anticipated site conditions as they pertain to the project described herein, and to recommend design
and construction criteria for the roadway portions of the project. This report also establishes a
geotechnical baseline that may be used to assess changed conditions that may be encountered during
construction. The GDMR is intended for use by the project roadway design engineer, construction
personnel, bidders, and contractors.
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2.0 EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

2.1  EXISTING FACILITIES

The existing alignment of Vasco Road in the project area is shown in Figure 2-1. As shown in this
figure, the existing roadway winds around the shoulder of an existing hill and is located adjacent to
two natural drainage swales. Presently, the land along the existing roadway is used for livestock
grazing and several landslides are located in the natural slopes adjacent to the project. Asdescribed
in Section 4.3, man-made features along the roadway and in the project area include buried high
pressure gas lines, overhead electric transmission lines, and a mechanically stabilized embankment.

The roadway is approximately 7 m wide and has narrow shoulders. The roadway climbs from an
elevation of about 230 m at the southern end of the project area to an elevation of about 290 m at the
northern end where the roadway conforms to earlier Vasco Road improvements that were associated
with construction of the Los Vaqueros Reservoir. There are no major connector roads, cross streets,
or traffic control facilities in the project area. An unpaved ranch road is accessed from the western
side of Vasco Road near the southern end of the project area and another unpaved ranch road is
accessed from the eastern side of the road near the northern end of the project.

The are no major cut slopes adjacent to Vasco Road in the proposed project area. One small cut
slope with a maximum height of several meters and an inclination on the order of 1V:2H (vertical:
horizontal) is located adjacent to the western shoulder of the current roadway near the midpoint of
the project. This cut was excavated in sandstone and site observations do not show evidence of
instability or excessive erosion associated with the cut.

At the north end of the project area there is artificial fill which supports the east half of the existing

roadway. The fill appears to have slumped previously and there appears to have been a landslide

repair in one area. However, maintenance and operations personnel from the County’s road
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department are unaware of any previous remedial grading work which may have been completed in

this section of the road.

2.2

PROPOSED IMPROVEMENTS

A 1998 Project Study Report (PSR) to support construction of the proposed project was developed

by Alameda County in cooperation with Contra Costa County, the Contra Costa County

Transportation Authority, and the Cities of Livermore, Brentwood, and Antioch. The PSR is

included in Appendix A, and as shown, identified and defined three potential alternatives for the

roadway improvements, including:
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(1)
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Straight Alignment Basic Profile (Alternative 1). The alignment of this alternative
is generally straight between conform points that connect to the existing pavement
with a R-396 m curve and four percent superelevation at each end. Because the
profile of this alternative does not fit the existing grade of the newly constructed
Vasco Road, about 305 m of the new road may need to be reconstructed. However,
this profile would meet existing grade at the south end conform and would provide
flexibility for the next phase of the project. The maximum height of cut for this
profile would be about 30.5 m and earthwork for this project would require about
420,000 cubic meters (m®) of roadway excavation.

Straight Alignment High Profile (Alternative 2). This alternative is similar to
Alternative 1 except that it has a higher profile. As aresult, the maximum height of
cut is only about 24 m and earthwork is estimated to be about 265,000 m’.
Alternative 2 will require about 610 additional meters to conform at the south end,
although only about 180 m of new road reconstruction would be required at the north
end of the alignment.
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3) Reverse Curves Alignment (Alternative 3). The profile of Alternative 3 is the
same as the profile for Alternative 1. However, the alignment of Alternative 3 is for
the most part winding, with R-366 m double reverse curves between conform points.
Superelevations of four percent are required throughout most of the project and the
maximum grade is eight percent. This alternative may require about 305 m of new
road reconstruction and the maximum height of cut is about 26 m. Alternative 3
would require about 235,000 m® of roadway excavation.

The typical roadway section for each of these alternatives includes two 3.7 m lanes with 2.4 m
shoulders, 1V:2H side slopes, and minimum 3.0 m distance between the catch point and the right
of way fence line. The straight alignment basic profile and straight alignment high profile are shown
in Figure 2-1. The reverse curves alignment is only shown in Appendix A because it was eliminated
from consideration by the County prior to initiating the work associated with this GDMR.

2.3 PRELIMINARY PREFERRED ALTERNATIVE

The preliminary preferred alignment (approximately 20 percent design level) for the project is shown
in Figure 2-1. (Note that the stationing shown in this figure and report may not correspond with the
most recent stationing shown on project plans due to stationing changes made by the County during
the completion of the GDMR). This alignment is generally intermediate between the basic profile
and the high profile alignment. The alignment results in excavations for the proposed alignment up
to 28 m below original grade and embankments up to 23 m above original grade at the alignment
centerline. It is our understanding that the preliminary preferred alternative approximately balances
cut and fill quantities without regard to bulking or shrinkage factors. The final roadway section and
adjacent cut slopes may be modified based on information included in the GDMR.
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3.0 PERTINENT REPORTS AND INVESTIGATIONS

Several project-specific reports and relevant investigations for nearby facilities were available for
review as part of this project. In addition, stereo-paired aerial photographs were evaluated to better
characterize site geomorphic features related to landsliding and fault activity. Principal documents
and aerial photographs that were reviewed included:

. The 1998 PSR to support construction of the proposed project that was developed by
Alameda County in cooperation with Contra Costa County, the Contra Costa County
Transportation Authority, and the Cities of Livermore, Brentwood, and Antioch. The
PSR is included in Appendix A.

o Woodward-Clyde Consultants (1992) Materials Report, Vasco Road Relocation,
Contra Costa and Alameda Counties, California; unpublished report prepared for the
Contra Costa Water District Los Vaqueros Project, January 6.

J Woodward-Clyde Consultants (1992) Foundations Report, Vasco Road Relocation,
Contra Costa and Alameda Counties, California; unpublished report prepared for the
Contra Costa Water District Los Vaqueros Project, January 22.

. Pacific Aerial Surveys photographs AV-253-33-29, AV-253-33-30, and AV-253-33-
31 dated May 22, 1957 at a scale of 1:12,000 and photographs AV-6100-135-26,
AV-6100-135-27, and AV-6100-135-28 dated August 17, 1998 at a scale of
1:12,000.

In addition to these documents, a number of published soils, geologic, and geotechnical data sources
were used to support the information, conclusions, and recommendations presented in this report.
As applicable, these data sources are referenced throughout this report (a reference list follows the
main body of text).
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4.0 PHYSICAL SETTING

41 CLIMATE

The region of the proposed realignment project has a Mediterranean climate characterized by mild
to moderately cold and wet winters, and hot, dry summers. Winds in the area are generally
controlled by marine circulation into the Central Valley (located east of the area) and may be very
strong in the regional area.

Average daily temperatures typically range from lows of about 4° C in December and January to
highs on the order of 24° C to 27° C in July. Temperature extremes in the area range from highs of
about 43° C typically occurring from July to September, to lows on the order of -4° C that typically
occur in December or January. In general, sub-freezing temperatures occur in short episodes of
several days duration. As a result, freeze-thaw conditions are not expected to have a significant
influence on the long-term performance of soil or rock materials in the area.

The mean annual precipitation in the area ranges from approximately 25 cm in the valley areas to
51 cm at the higher elevations. Intermittent wet cycles of one to two years duration are known to
occur in which rainfall levels can approach twice the mean annual levels.

42 TOPOGRAPHY AND DRAINAGE

The topography of the project area is shown in Figure 2-1 and topography in the regional area is
shown in Figure 4-2. The topography is characterized by rolling hills covered predominantly by
grasslands and scattered chaparral vegetation. Scattered oaks are located throughout the area.
Elevations in the project area range from about 310 m on the hilltops at the northern end of the area
to about 200 m in the drainage swale located at the southern end of the project.
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Surface drainage along the existing roadway and in the project area occurs primarily in ephemeral
drainages and small intermittent streams. In the project area, these drainages have developed along
approximate traces of the Greenville fault. Water in the drainages flows generally from north to
south.

43 MAN-MADE AND NATURAL FEATURES OF ENGINEERING AND
CONSTRUCTION SIGNIFICANCE

The land along the existing roadway and in the project area is used for livestock grazing and is
largely undeveloped. However, several man-made features will affect the project during
construction. These features are shown in Figure 4-1 and include:

. A buried Pacific Gas and Electric Company (PG&E) 55.9 cm gas line that is located
within and parallels much of the proposed project alignment;

. A buried PG&E 91.4 cm gas line that intersects the proposed alignment near its
southern end;

. A buried PG&E 50.8 cm gas line that connects the 55.9 cm and 91.4 cm gas line at
the northern end of the project;

d Overhead electric transmission lines that intersect the alignment at the southern end
of the project and that trend along the western and eastern edges of the alignment;

. Artificial fill that is present along the east half of the existing road where the new
alignment will conform to the existing road on the north end;

. A mechanically stabilized embankment (MSE) retaining wall along the west side of
the north end of the project conform area; and

. A livestock pond located west of the alignment at the southern end of the project.
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In addition to these features, several unpaved roads used to access ranch property intersect exiting
Vasco Road in the project area.

44 REGIONAL GEOLOGY AND SEISMICITY

4.4.1 Geologic Setting

The regional geologic setting in the vicinity of the road alignment consists of several formations
from Tertiary to Cretaceous in age that have been uplifted and tilted during the formation of the
Mount Diablo anticline and the associated Mount Diablo piercement. A regional geologic map is
presented in Figure 4-2 and geologic conditions in the vicinity of the road alignment are shown in
Figures 4-3 and 4-4 (detailed geologic information along the proposed road alignment is presented
in Section 7).

Asshown in Figure 4-2, geologic materials along the proposed route include recent alluvial deposits,
landslide deposits, and clastic sedimentary rocks of the Cierbo, Neroly, and Panoche Formations.
General characteristics of these units (from youngest to oldest) include:

. Recent Alluvium/Colluvium (Qal/Qc). Recent alluvial and colluvial deposits exist
throughout the area in the valleys, canyons, and washes. The alluvium typically
consists of interbedded clay and silt, with lesser amounts of sand.

. Landslide Deposits (QIs). Landslides occur in the area as shallow debris slides and
as deeper rotational or block features that have developed in the bedrock. The
shallow deposits usually consist of clay, silt, and highly weathered bedrock. The
deeper deposits typically include the upper soil horizons and variably weathered,
sheared, and fractured blocks of the parent bedrock material.
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Cierbo and Neroly Formations (Tmss). Within the regional area, the Tertiary age
Cierbo and Neroly Formations typically consist of blue to gray pebbly sandstone,
pebble conglomerate, arkosic sandstone, and nonmarine and brackish marine
claystone, siltstone, and sandstone. The Cierbo Formation occurs in the project area
and consists principally of arkosic sandstone and conglomerate.

Panoche Formation (Kp, Kps). The Cretaceous Panoche Formation consists of two
relatively well-defined units that are located in the project area, including: (i) an
arkosic sandstone and conglomerate unit that contains large concretions and minor
shale units; and (i1) micaceous claystone with minor sandstone layers.

4.4.2 Seismic Setting

The San Francisco Bay region is located in an area of high seismicity and has a documented history

of strong earthquakes. Numerous active and potentially active faults are located in the region and
one active fault (the Greenville fault) crosses the project area (Figure 4-5 and Table 4-1). Most of
the regional faults are related to the San Andreas fault system and approximately parallel the
northwesterly structural trend of the region. Major regional systems within about 100 km of the
project area include the northern San Andreas fault zone, the Hayward fault zone, the Calaveras fault
zone, the Healdsburg-Rodgers Creek fault zone, the Concord-Green Valley fault zone, and the
Greenville fault zone. The most significant of these faults include:
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Concord Fault. The Concord fault is located about 26 km from the site and forms
the abrupt and linear eastern boundary between the Ygnacio Valley alluvium and the
bedrock of the Diablo Range. This fault may represent a northward extension of the
Calaveras fault based on similarities in relative motion and offset (Minch and Turner,
1979; Sharp, 1973). The Concord fault is considered active based on a historic
5.4 Richter magnitude earthquake attributed to the fault, evidence of right-lateral
tectonic creep (Pampeyan, 1979; Helley and Herd, 1977), geomorphic features
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indicative of faulting, and microseismic events along the trace of the fault (Contra
Costa County Planning Department, 1975).

Green Valley Fault. The active Green Valley Fault is located about 44 km from the
site and is believed to be an en echelon extension of the Concord fault. The fault
trace is well-marked by very fresh topographic features such as aligned saddles and
notches, linear depressions, springs, sags, and well-defined shutter ridges (Helley and
Herd, 1977). According to Pampeyan (1979), several areas of tectonic creep are
associated with the Green Valley fault.

Greenville Fault. The active Greenville fault intersects the project site. The
Greenville fault is an approximately 94 km long, 1 km wide zone of right-lateral
strike-slip faults. The realignment project lies along the 34 km long central Marsh
Creek segment of the fault. Surface rupture of this portion of the fault was noted in
the realignment area following the January 24, 1980 magnitude 5.8 and January 26,
1980 magnitude 5.2 earthquakes that occurred on the Greenville fault (Bonillaetal.,
1980).

San Andreas Fault. At its closest point, the active San Andreas fault is located
approximately 61 km west of the site and marks the boundary of the American and
Pacific plates of the earth's crust. The fault extends from Mexico to northern
California and exhibits geomorphic evidence of recent faulting along much of its
length. The San Andreas fault has generated two great historical earthquakes with
magnitudes greater than 8 (the 1857 Fort Tejon and the 1906 San Francisco
earthquakes).

Hayward Fault. The Hayward fault is located about 29 km west of the site and
strikes in a northwesterly direction from southern Santa Clara County to San Pablo.
The Hayward fault is active based on tectonic creep along portions of the fault zone
and on two historic earthquakes with magnitudes on the order of 6-1/2. These
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earthquakes occurred in 1836 and 1868 and are believed to have been associated with
surface rupture along the trace of the fault.

Calaveras Fault. The active Calaveras fault is located approximately 19 km from
the site. A strong historic earthquake occurred on the fault in 1861. The magnitude
of this earthquake was on the order of 6-1/2 and was associated with surface rupture
along the fault trace (Pampeyan, 1979).

Healdsburg-Rodgers Creek Fault. The Healdsburg-Rodgers Creek fault is a
geologically active fault occurring along the west side of the Sonoma Mountains and
is located approximately 65 km from the site. The Healdsburg-Rodgers Creek fault
is generally parallel to the San Andreas system and is reported by Hart et al (1983)
to offset late Cenozoic units and Holocene alluvium, with inferred right-lateral strike-
slip movement. In addition to geomorphic evidence, historic seismicity has been
reported for the Santa Rosa area.

SOIL SURVEY MAPPING

Soils in the project area are included in the Altamont-Diablo Association (Welch et al., 1996) that
consists of about 25 percent Altamont soils, about 25 percent Diablo soils, about 30 percent Linne

soils, and about 20 percent Los Osos, Pescadero, and Solano soils. The Altamont, Diablo, and Linne

soils formed in material that weathered from interbedded sedimentary rock. They are generally
moderately fine to fine textured, neutral to mildly alkaline, and very hard. The Welch et al. (1996)

soil survey maps indicate the project area is underlain primarily by Altamont clay. The

representative profile for this soil includes:
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From 0 to 71 c¢m is a dark-brown clay with a strong to moderate prismatic structure
that breaks to a strong to moderate blocky structure. This soil horizon is very hard
when dry, very firm when moist, sticky and very plastic when wet, and is neutral to
mildly alkaline.
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From 71 to 94 cm, the soil is a finely mottled dark-brown and dark yellowish-brown
clay with a few whitish lime films and nodules. The soil exhibits a weak prismatic
structure that breaks to a moderate blocky structure that is very hard when dry, very
firm when moist, sticky and very plastic when wet, and is mildly alkaline.

From 94 to 127 cm, the soil is a yellowish-brown silty clay with many whitish lime
segregations and nodules. This horizon shows a weak blocky structure that is very
hard when dry, very firm when moist, plastic and sticky when wet, and is moderately
alkaline.

Soil at depths greater than 127 cm typically consists of shattered shale and fine-
grained sandstone.
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5.0 FIELD EXPLORATION

The field exploration program for the project included the following four phases of work:

001860.001

The first phase of field exploration was performed between September 20 and
October 24, 2000 and included using global positioning satellite (GPS) equipment
to mark the proposed centerlines of the preliminary alignment alternatives and the
proposed test boring locations.

The second phase of field exploration was performed between October 25, 2000 and
December 19, 2000 and included advancing 16 continuous cores and exploratory
borings to characterize the subsurface materials and to recover samples of soil and
bedrock for laboratorytesting. The locations of borings are shown in Figure 4-3 and
the logs of borings are included in Appendix C. Photographs of the recovered cores
are included in Appendix H.

The third phase of the field exploration was performed between November 20, 2000
and December 19, 2000 and included excavating and logging six exploratory trenches
to assess soil overburden depth, identify fracture zones, measure bedrock
orientations, and recover samples for laboratory testing along the proposed
alignments. Trench locations are shown in Figure 4-3 and the trench logs are
included in Appendix D.

The fourth phase of field exploration was performed between December 4, 2000 and
January 9, 2001 and included completion of a seismic refraction survey to assess the
depth and rippability of the subsurface materials along the proposed alignments. The
results of the seismic refraction survey are included in Appendix E.
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Information and data from these phases of work are included in the appendices to this report and
summary information is presented below.

5.1 SUBSURFACE EXPLORATION

5.1.1 Drilling and Sampling

Test borings for this evaluation were advanced by PC Exploration, Inc. of Roseville, California using
rotary wash, hollow stem auger, or solid stem auger drilling techniques. Upon completion of drilling
activities, all borings with the exception of B-5 were backfilled to the ground surface with cement-
bentonite grout. As described in Section 5.4, Boring B-5 was completed as a standpipe piezometer
following completion.

All drilling operations were observed in the field by Cal Engineering & Geology personnel.
Logging, classification, and storage of soil and bedrock samples was performed in general
conformance with the guidelines and procedures presented in the Caltrans Soil and Rock Logging
Classification Manual - Field Guide and the U.S. Bureau of Reclamation Engineering Geology Field
Manual. 1ogs of the borings are included in Appendix C and Appendix H includes photographs of
selected samples recovered during drilling operations.

Depending on boring location and type, samples were either collected continuously using HQ
wireline core equipment or collected at selected intervals with a Modified California Sampler that
was driven into the subsurface materials at the bottom of the boring using a 63.5 kg safety hammer
with a free-fall of 762 mm. The blow counts required to embed the sampler in intervals of 152 mm
(or less) were recorded on the field exploratory test boring logs included in Appendix C.
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5.1.2 Trenches

Six exploratory trenches were excavated by Williams Grading of Byron, California using a Hitachi
160LC excavator equipped with an approximately 0.8 m wide bucket. The trench depths ranged
from about 1.5 m to 4.6 m below the ground surface and temporary shoring was installed as
necessary to allow access to the trenches. Following wall cleaning, the trench walls were logged by
Cal Engineering & Geology personnel and bulk samples of the excavated materials were collected
for laboratory testing. Upon completion, the excavations were backfilled with the excavated
materials. The backfill was generally placed in thin lifts and compacted with the bucket of the
excavator, with the upper 0.5 m of backfill additionally compacted by track-walking with the
excavator.

5.2 GEOLOGIC MAPPING

Surface geologic mapping was performed along the proposed alignments between October 2000 and
December 2000. The geologic mapping was supplemented by evaluation of aerial photographs of
the project area. The purpose of this work was to map geologic conditions exposed at the ground
surface and to collect geologic structure information for use in evaluating the alternative alignments.
However, because few bedrock outcrops were observed in the field and only very limited bedrock
was exposed in road cuts along Vasco Road, only limited geologic information and data were
collected during this effort. The geologic map for the site is presented in Figure 4-3. Geologic cross
sections through the area with the highest anticipated cut slopes are shown in Figure 4-4.

5.3 GEOPHYSICAL STUDIES

A seismic refraction survey was performed between December 4, 2000 and January 9, 2001 by JR
Associates of San Jose, California to assess bedrock depth and rippability along the proposed
alignments (the JR Associates report is included in Appendix E). Data were collected along two
seismic refraction lines that were about 244 m long and contained 24 geophones and three shot
points. Shot points were at the beginning, middle, and end of each line. The locations of the seismic
refraction lines are shown in Appendix E and in Figure 4-4. Seismic energy was created using small
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charges consisting of 0.2 kg of ammonium-nitrate based explosives. Vibration monitoring was
performed during the seismic survey to assess shot vibrations along the PG&E gas transmission line.
As described in Appendix E, the vibration monitoring indicated peak particle velocities at the
transmission line were on the order of 0.018 cm per second (cps) to 0.18 cps.

54  INSTRUMENTATION

Boring B-5 was converted to a 31.5 mm standpipe piezometer at the completion of drilling to
evaluate the depth to groundwater along the alignment. The piezometer consisted of a 6 m section
of slotted PVC pipe that was threaded to about 16.8 m of solid PVC casing. The piezometer was
backfilled with clean, medium-grained sand to a depth of approximately 13 m below the ground
surface. Bentonite pellets were placed on top of the sand to approximately 7.5 m below the ground
surface, and the remainder of the boring was backfilled with cement-bentonite grout to the ground
surface.
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6.0 GEOTECHNICAL TESTING

6.1 IN SITU TESTING

In situ geotechnical testing performed for this study included Standard Penetration Testing (SPT)
during soil boring operations and the geophysical testing described in Section 5.3.

6.2 LABORATORY TESTING

Laboratory tests were performed on selected samples recovered from the borings. Table 6-1
summarizes the tests performed and the test sample locations. As summarized in this table,
laboratory tests included R-value, compaction, unconsolidated-undrained triaxial shear, direct shear,
unconfined compression, compression-swell, moisture-density, Atterberg limits, grain size, and
corrosion testing. Complete laboratory tests results are presented in Appendix F and summary
results are presented below.

6.2.1 Index Properties

Index property tests performed for this study included moisture-density, hydrometer, and Atterberg
limits evaluations. The results of these tests are summarized in Table 6-2 and Table 6-3. The
moisture-density data are plotted vs. sample depth in Figure 6-1. Atterberg limits test results are
plotted in Figure 6-2.

6.2.2 Strength Properties

Shear strength tests performed for this evaluation included direct shear and unconsolidated-

undrained triaxial tests. The results of these tests are summarized in Table 6-4. The results of
unconfined compression tests are summarized in Table 6-5 and are plotted vs. depth in Figure 6-3.
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Tables 6-3 and 6-4 also summarize the inferred residual friction angle for six samples based on
plasticity index and the percent of clay (soil finer than 0.005 mm) present in the sample.

6.2.3 Compaction and Consolidation

Compaction tests were performed on bulk samples recovered from the test pits and from a bulk
sample composited from Borings B-3 and B-4. Limited consolidation tests were performed because
most of the alignment will be constructed on excavated bedrock or fill placed on bedrock. However,
two tests were performed to evaluate the swell properties of the materials. The results of the
compaction and consolidation tests are summarized in Table 6-6.

6.2.4 Durability and Corrosive Properties

Slake tests were performed to evaluate native material durability and native material corrosive
properties were evaluated based on pH, resistivity, electrical conductivity, sulfate, and chloride tests
on samples recovered from the borings and test pits. The results of these tests are summarized in
Table 6-7. The corrosion test results are included in Appendix G.

6.2.5 Resistance Testing

R-value tests were performed on selected samples recovered from the test pits to provide resistance

information for pavement design. The results of these tests are included in Table 6-7 and the
laboratory data sheets are included in Appendix F.
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7.0 GEOTECHNICAL CONDITIONS

7.1  SITE GEOLOGY

Geology of the project area is shown in Figures 4-2 and 4-3. Geologic formations exposed in the
project include bedrock of the Panoche and Cierbo Formations. As shown in the geologic map,
alluvium is present in the draw near the southern end of the alignment and several apparent
landslides were observed in the project area. Lithologic and structural features of the different units
are summarized below.

7.1.1 Lithology
7.1.1.1 Cierbo Formation (Tmss)

As described by Dibblee (1980), the Tertiary Upper Miocene age Cierbo Formation consists of blue
to gray pebbly sandstone, nonmarine and brackish marine claystone, siltstone, sandstone, and pebble
conglomerate, and arkosic sandstone. In the project area, the formation consists principally of
arkosic sandstone and conglomerate. The Cierbo Formation is generally equivalent to the Briones
Formation of Crane (1990) and Majmumdar (1991). |

Where exposed in the test trenches, the Cierbo Formation typically consisted of mottled whitish-grey
to orange-brown pebble conglomerate in a fine- to medium-grain sand matrix that was highly
weathered, soft, and friable. Occasional round to subround cobbles were noted in some horizons.
No discernable structure was noted in the test trenches and all trenches were dry. Tan to
whitish-grey massive sandstone was observed less frequently than the conglomerate. The sandstone
was generally fine- to medium-grain, highly weathered, soft, friable, and showed no discernable
structure.
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Logs of borings typically describe the Cierbo Formation material as fine to medium-grained orange-
brown sandstone with occasional pebbles. Several borings advanced through the Cierbo Formation
encountered light brown to yellow-brown clay and claystone horizons.

7.1.1.2 Panoche Formation (Kp, Kps)

The Cretaceous Panoche Formation consists of two relatively well-defined units: (i) an arkosic
sandstone and conglomerate unit that contains large concretions and minor shale units; and (ii)
micaceous claystone with minor sandstone layers. The Panoche Formation present in the immediate
vicinity of the alignment consisted primarily of the micaceous claystone with minor sandstone units
(Kps in Figure 4-3). Near-surface material encountered in the test trenches included highly
weathered, soft, and friable fine-grained sandstone and highly weathered interbedded siltstone,
sandstone, and claystone. In all cases, the Panoche Formation materials exposed in the trenches were
pervasively fractured and broke apart under a light hammer blow. Panoche Formation materials
encountered in the borings were most frequently described as thinly bedded claystone, with lesser
sandstone and siltstone horizons and interbeds.

7.1.2 Structure

Only very limited geologic structure could be observed at the ground surface and in the near surface
test trenches. The near surface information indicated the geologic units east of the Greenville fault
trend in a northwesterly direction and dip about 40 to 50 degrees to the west. Bedding dips measured
on samples of Panoche Formation recovered from the core holes varied from about 20 to 70 degrees
and averaged about 40 degrees (because oriented core drilling techniques were not used on this
project, the strike of bedding could not be evaluated based on the boring samples). As shown in
Figure 4-3, bedding did not appear to be continuous between drilling locations and it was not
possible to correlate the different claystone and sandstone horizons across the site. As observed in
the test trenches and in the cores and bore holes, both geologic formations in the alignment area were
pervasively fractured and shattered, most likely due to tectonic shearing associated with the

Greenville fault. In general, most bedding and discontinuity surfaces were smooth, planar, and
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occasionally polished and slickensided. Shear zones were identified in boring B-3 and in test
trenches TP-1 and TP-2.

7.1.3 Landslides

Natural slope stability in the project area was evaluated based on site reconnaissance, review of
published information, and review of aerial photographs of the site and surrounding area. Regional
landslides occurring in natural slopes around the project area are shown in Figure 7-1.' As shown
in the site geologic map (Figure 4-3), several landslides not identified in Figure 7-1 were observed
in the project area (for the purposes of this project, these landslides are identified as LS-1, LS-2, LS-
3, and LS-4).

Landslide LS-1 intersects the northern end of the proposed alignment and appears to be a near-
surface feature that developed in colluvium and the underlying weathered bedrock of the Panoche
Formation clayey shale and siltstone unit (Kps). Boring B-7 was advanced through this landslide.
Although the slide plane was not conclusively identified in this boring, the location of the landslide
toe approximately at the existing roadway, the loss of circulation at shallow depths, and review of
the core photographs for this boring suggest that the base of the landslide is on the order of 3 to 5
m below the ground surface at this location.

Landslide LS-2 developed in the Cierbo Formation (Tmss) and is located near the central portion of
the project, west of the proposed alignment. This landslide appears to be an old feature (not recently
active) based on its subdued geomorphic characteristics and lack of evidence of recent movement.
The toe of this landslide probably occurred in the drainage that is coincident with the main strand
of the Greenville fault. As currently defined, the proposed roadway alignments should not intersect
this landslide and it is unlikely that the landslide will affect the roadway.

! Figure 7-1 is a reproduction of a published regional landslide map and provides indication of
local large-scale regional landslides mapped by others (Nilsen, 1975). As a result, this map is not
intended to illustrate site-specific landslides mapped as part of this project.
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As shown in Figure 4-3, two landslides (LS-3 and L.S-4) were tentatively located between the main
and eastern strands of the Greenville fault. The presence of these landslides is questionable because
definitive geomorphic evidence of landsliding was not apparent on the ground surface and clear
evidence of sliding was not noted in the borings or test trenches in this area. However, evaluation
of aerial photographs provides some indistinct evidence of past slides in this area. These slides, if
present, are likely very old features that developed in the Panoche or Cierbo Formations and may
represent zones of relatively weaker bedrock that may be encountered during the roadway
realignment.

7.1.4 Rock Mass Strength

The strength of intact rock estimated by laboratory testing is frequently higher than the strength of
a rock mass because of the discontinuities such as bedding planes and fractures within a rock mass
body. Because the strength of the rock mass in the re-alignment area is probably lower than the
strength of the intact rock, the rock mass strength may be more appropriate for use in stability
analyses.” However, because of the large sample size required to be representative, it is difficult (if
not impossible) to determine the shear strength of fractured rock masses by conventional testing
methods. For this reason, empirical methods have been developed to estimate this property (these
empirical methods have been widely used for rock mechanics applications in civil and mining
projects).

Commonly used methods for the evaluation of rock mass shear strength have been developed by
Hoek and Bray (1977), Hoek and Brown (1988, 1980), Bieniawski (1989), and Serafim and Pereira
(1983). All of the methods used to assess the strength of the rock mass rely on the Geomechanics
Classification System, or Rock Mass Rating System (RMR) shown in Table 7-1. As shown in this
table, a number of different parameters are used to classify the rock mass including: the uniaxial

*This is because stability analyses using rock mass strengths will typically give lower factors of
safety than stability analyses performed using the results of strength tests on intact rock (use of intact
rock strength would be appropriate for rock masses without discontinuities).
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compressive strength of the rock material; the rock quality designation (RQD) of the rock mass; the

spacing and condition of discontinuities within the rock mass; groundwater conditions anticipated

for the excavation; and the orientation of bedrock discontinuities with respect to the excavation

orientation(s). Based on data collected during field and laboratory testing programs for the re-

alignment project, the following properties were used to classify the rock mass:
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Uniaxial Compressive Strength of Rock Material. Data from laboratory testing
performed on samples collected from borings advanced in the area of maximum cut
indicate the unconfined compressive strength of the Panoche Formation claystone,
siltstone, and sandstone varies from about 0.058 MPa to 1.51 MPa, with average
values on the order of 0.350 MPa. Based on these data, uniaxial compressive
strengths less than 1 MPa were judged to be representative of the overall rock mass
in the project area.

Rock Quality Designation (RQD). RQD data from the different borings advanced
in the project area indicate RQD that varied from 0 to 100 percent and averaged
about 77 percent.

Spacing and Condition of Discontinuities Within the Rock Mass. Observations
from the test pits and borings in the project area indicate the rock mass is generally
highly fractured, with discontinuity spacing that varies from less than 2.5 cm to more
than 1 meter in the greatest dimension. Although relatively massive beds of
sandstone are present, site observations indicate these massive beds only occur
locally. Discontinuity surfaces observed in the borings were frequently smooth and
polished.

Anticipated or Observed Groundwater Conditions. No groundwater was

encountered in any of the test trenches at the time of logging. However, the
piezometer installed in Boring B-5 indicates groundwater occurs above the bottom
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of the proposed excavation. Accordingly, it is unlikely that the excavation would be
completely dry and adverse groundwater conditions were assumed for this analysis.

. Orientation of Discontinuities with Respect to the Proposed Excavation. The
orientation of the discontinuities with respect to the excavation will depend on the
orientation of the excavation. Because the orientation of excavated slopes in the re-
alignment area will vary and the rock mass is highly fractured with a number of
possible kinematically unfavorable orientations, the discontinuity orientation factor
assumed for this evaluation was assumed to be fair.

Based on these assumptions and the RMR system shown in Table 7-1, the rock mass underlying the
proposed expansion area is classified as poor (Class [V) to very poor (Class V) rock. Strength
properties for these classifications are summarized below:

APPROXIMATE ROCK MASS STRENGTH PROPERTIES BASED ON ROCK MASS RATING
CLASS 1V CLASS V
STRENGTH COMPONENT (Poor Rock) (Very Poor Rock)
Cohesion of Rock Mass (kPa) 100 to 200 <100
[ Friction Angle of Rock Mass (degrees) 15t025 <15

Table 7-2 further breaks down rock quality data by boring for Borings B-2, B-3, B-4, and B-5 (the
borings located in the area of maximum excavation). These data suggest that the overall rock mass
strength in the area of maximum excavation increases to the north.
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7.2 SUBSURFACE SOIL CONDITIONS

The results of field boring and test trench excavations indicate soil in the project area is limited to
a variably thick veneer of colluvial soil overlying weathered bedrock. The soil typically was on the
order of less than 0.5 m to about 1.5 m thick. Where developed on Cierbo Formation bedrock, the
soil typically consisted of dark grey to tan very fine-grained to medium-grained sandy clay with
occasional to frequent pebbles and cobbles derived from the underlying bedrock. Where developed
on Panoche Formation, the soil tends towards dark grey to black fine-grained sandy clay with
occasional sandstone clasts. No borings or test trenches were advanced or excavated in the alluvium
located east of the proposed alignment. The alluvium reportedly consists of interbedded clay and
silt, with lesser amounts of sand.

7.3  WATER

7.3.1 Surface Water

Existing drainage facilities in and around the realignment area consist of lined and unlined ditches,
asphalt-concrete berms adjacent to Vasco Road, and several small culverts which discharge onto the
downslope ground surfaces. Drainage within the project area consists of incised channels that
parallel the trend of the Greenville fault. These drainage channels merge into a single drainage
approximately at Vasco Road. After passing under Vasco Road, this single drainage channel flows
in a southwesterly direction along the eastern side of the road. Limited side slope erosion of the
drainage channels was noted during the field work. Significant erosion or scour was not noted.

7.3.2 Groundwater

A detailed groundwater investigation was beyond the scope of this investigation. However, a
standpipe piezometer was installed in Boring B-5. Water level measurements in this piezometer
indicate groundwater occurred approximately 15.8 m below the ground surface on November 7,2000
and about 17.1 m below the ground surface on January 8, 2001. The highest measured groundwater
level is shown in Figure 4-4.
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74  PROJECT SEISMICITY

The seismic hazard analysis for this project included the following general steps:

. Identification of faulting in the project area;

. Identification of seismic sources capable of strong ground motions at the project site;
and

. Evaluation of the intensity of the design ground motions at the project site.

7.4.1 Project Area Faulting and Ground Rupture

Faulting in the realignment project area was evaluated based on review of relevant publications,
evaluation of aerial photographs, field reconnaissance, and subsurface investigation. As shown in
the geologic map, the main strand and the eastern strand of the Greenville fault pass through the
project area and intersect the proposed alignments at two locations. The Greenville fault is active
and has been zoned by the California Division of Mines and Geology for Special Studies pursuant
to the Alquist-Priolo Special Studies Zone Act. Regionally, as well as in the project area, the fault
juxtaposes the Cretaceous Panoche Formation and the Miocene Cierbo Formation.

Minor discontinuous surface rupture was observed along the fault during the 1980 Livermore
earthquake sequence (Bonilla et al.,1980) approximately at the locations shown in Figure 7-2 (this
figure also shows geomorphic features associated with the fault in the project area). As shown,
displacement was observed on both the main strand and eastern strand of the fault and consisted of
about 2 cm of right-lateral slip and 3 cm to 4 cm of dip slip on the eastern strand at the intersection
of Vasco Road and about 2 cm of right-lateral slip on the main strand of the fault at Vasco Road.

Although the main strand and eastern strand of the fault are relatively well defined, potential future
ground rupture could occur on either side of the mapped fault traces because the fault likely occurs
as a “zone” rather than as singular linear features. For example, reasonably defined shear zones were
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identified in test trenches TP-1 and TP-2 north and east of the mapped eastern strand of the fault that
may represent zones of past movement. Based on these observations, future surface rupture may
occur during the operational life of the roadway and should be considered during design of the
roadway and during development of maintenance and operations plans.

7.4.2 Seismic Sources and Site Ground Motion

Seismic sources of possible significance to the project include the major faults within about 100 km
of the site that are listed in Table 4-1. This table also lists the closest distance of the fault to the site
and the maximum credible earthquake (MCE) and maximum probable earthquake (MPE) associated
with each fault. Based on these data, a site-specific deterministic seismic analysis was performed
to assess potential ground and bedrock motions associated with the MCE and MPE for the active
faults. The peak bedrock accelerations were estimated based on site-to-source distance and
MCE/MPE magnitudes using the Abrahamson and Silva (1997) acceleration attenuation equation
that relates earthquake magnitude, fault style, source-to-site distance, and local site conditions to
derive an estimate of peak acceleration.

The results of these analyses are summarized in Table 4-1 and indicate that the earthquake-induced
acceleration hazard at the project is dominated by an earthquake on the Greenville fault zone which
could result in a project PHGA of 0.50g associated with a MPE of magnitude 5.9 to about 0.77g
associated witha MCE of magnitude 6.9. The analyses also indicate that relatively larger magnitude,
far field events on the Hayward, San Andreas, and Calaveras faults could result in maximum median
value site PHGASs on the order of 0.1g to 0.2 for their respective MPEs and MCEs. By way of
comparison, using probablistic methods, the U.S. Geological Survey Seismic Hazard Mapping
Project calculates a site PHGA of 0.50g has a 10 percent probability of being exceeded in 50 years.
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8.0 GEOTECHNICAL ANALYSIS AND DESIGN

8.1 DYNAMIC ANALYSIS

Seismic analyses for this project included pseudostatic and seismic deformation analyses of the cut
slopes. Analysis procedures and results are presented in the Sections 8.2 and 8.3. Liquefaction
analyses were not performed because loose, saturated sand deposits are not present in the project

arca.

Although MCE magnitudes are usually the regulatory design-basis earthquake in California for major
bridges (e.g. toll bridges) and other critical facilities such as hospitals and large earth dams, the MCE
is generally not used for other highway or earthwork structures (U.S. Department of Transportation,
1997). Additionally, use of probablistic map values by themselves are not sufficient because the
maps and analyses do not provide information on the magnitude, distance, or duration of the
earthquake associated with the acceleration values.” As a result, these values are limited for
geotechnical purposes because most geotechnical analyses use earthquake magnitude as a measure
of duration. Accordingly, it is our opinion that dynamic analysis of project should be based on the
PHGA associated with the MPE earthquake. Additionally, to encompass a representative suite of
ground motions, we recommend that analyses consider the relatively high PHGAs associated with
the low magnitude nearby events and the relatively lower PHGAs associated with higher magnitude,
more distant events. Based on the data presented in Table 4-1, the following parameters are
recommended for near-field, intermediate field, and far field events:

*The acceleration values given by the U.S. Geological Survey Seismic Hazard Mapping Project
are composed of contributions of earthquakes of different magnitudes at different distances from a
given site.
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EVENT FAULT MPE PHGA DURATION!
MAGNITUDE
Near Field Greenville 5.9 0.50g <5 sec
Intermediate Field Calaveras 6.5 0.18¢g 8 sec
Far Field San Andreas 7.4 0.08g 20 sec

8.2 CUTS AND EXCAVATIONS

8.2.1 Stability Analysis
8.2.1.1 Stability Analysis Methods

For most slopes excavated in competent and intact bedrock, the most probable mode of failure is
usually sliding of discrete rock blocks or wedges along discontinuity surfaces. A slope that is
kinematically stable is cut at such an angle that there is no freedom of movement along relatively
weak surfaces such as bedding planes or the intersection of bedding planes or fractures. This type
of analysis is appropriate for slopes where the rock mass is characterized by relatively well-defined
and regular sets of discontinuities. For the proposed Vasco Road realignment, however, sufficient
structural measurements could not be collected to provide a reliable and valid characterization of the
rock mass discontinuities. Moreover, the project is located within a fault zone and site observations
suggested that the rock mass in this area is not characterized by relatively well-defined and/or regular
discontinuity sets. As a result, it was not possible to perform a kinematic assessment of the
realignment area based on data from the field mapping and the test trenches.

Static stability of representative cross sections was evaluated based on limit equilibrium methods
using the computer program GSLOPE (v. 4.07j). For the purposes of this project, three alternative
slope configurations for the maximum height cut slope were analyzed, including:

‘Based on duration vs earthquake magnitude curves (Dobry et al., 1978).
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(1) A composite cut slope that included a buttressed 1V:2.5H lower slope and an
unbuttressed 1V:3.5H upper slope that included 50 m hydraugers (horizontal drains)
extending into the cut;

) Anunbuttressed 1V:3.5H cut slope that included 50 m hydraugers extending into the
cut;

3) Anunbuttressed 1V:3.5H cut slope that included hydraugers extending 70 m into the
cut.

The evaluations were based on Bishop’s Modified Method of analysis and search routines were used
to evaluate a large number of failure surfaces and identify the most critical surface for a given slope.
Both circular and non-circular potential failure surfaces were considered. The GSLOPE computer
output is included in Appendix L.

Pseudostatic stability analyses were based on a seismic coefficient of 0.15g and for cases where the
pseudostatic safety factor was less than 1.2, seismic deformation analyses were performed using the
generally accepted procedure described by Makdisi and Seed (1978). Because the amount of
deformation calculated by the Makdisi and Seed method depends on the duration of ground shaking
(which is related to the magnitude of the earthquake) as well as the peak horizontal ground
acceleration associated with the earthquake, analyses were performed to assess potential
displacements of the realignment cut slopes under the design near-field, intermediate-field, and far-
field earthquakes.

8.2.1.2 Material Properties Assumed for Analysis
In situ unit weight and moisture content were evaluated based on the test data summarized in Table
6-1 and included in Appendix F. Based on these an average unit weight of 1,890 kg/m’ at an average

in-situ moisture content of 18 percent were assumed representative of the cut slope geologic
materials.
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The shear strength properties assumed for analysis of cut slopes within the Panoche Formation
bedrock or for slopes excavated between the main and eastern strands of the Greenville fault were
based on consideration of several different factors, including:

. Several 1V:2H cut slopes that were on the order of 45 m high and that were
excavated in Panoche Formation bedrock on nearby properties reportedly failed very
shortly after construction. Failure of these slopes shortly after construction indicates
the bedrock is relatively weak and may be at or near its residual strength;

. The presence of active faulting, shear zones, and possible landslides within the area
of the proposed maximum cut that indicate the bedrock in this area may have
undergone previous displacement. This displacement may have resulted in reducing
bedrock shear strength to values at or close to residual strength;

. The empirical evaluation of rock mass shear strength based on boring log
observations and laboratory test results that was described in Section 7;

. Laboratory shear strength from tests performed on samples recovered from the
borings; and

. Residual shear strength inferred from measured index properties for the cut slope
geologic materials.

Shear strength properties are plotted in cross section in the area of maximum cut slope in Figure 4-4
and Figure 8-1 shows the range of shear strength properties evaluated by the different methods.
Based on these figures and site observations, strength properties assumed for analysis of cut slopes
in the Panoche Formation and in the area between the main and eastern strands of the Greenville
fault include a cohesion intercept of 2.39 kPa and a friction angle of 20 degrees. These values are
generally consistent with the estimated rock mass strength of the material and with the mid range
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residual strength values estimated using the results of laboratory testing and the Stark and Eids
(1998) correlations that relate plasticity and percent clay with residual strength.

8.2.1.3 Groundwater Conditions Assumed for Analysis

Groundwater conditions assumed for analysis were based on the data collected from the temporary
piezometer that indicated at the time of the field exploration activity, groundwater occurred at a
depth of about 16 m to 17 m below the ground surface. Because the site piezometric data are
limited, groundwater elevations were varied during the analyses to evaluate changes increased
groundwater levels may have on stability of the proposed cuts.

8.2.1.4 Results of Analysis

The results of analysis are summarized in Table 8-1 and indicate deep surface static safety factors
that range from about 1.4 to 1.6 for the different conditions that were analyzed. The analyses further
indicated shallower surface sliding safety factors that range from about 1.7 to 1.9. Displacement
evaluations indicated potential seismic displacements were within generally acceptable limits for the
three slope conditions that were considered.’

8.2.1.5 Unstable Areas Uncovered During Excavation
The subsurface exploration and testing program was intended to characterize the soil and rock along

the proposed alignment. The stability analyses performed were based on this geologic
characterization and the results of the analyses reflect the assumed geologic model. However, due

*According to California Division of Mines and Geology (1997), calculated displacements of 0
to 10 cm are unlikely to correspond to serious movement and damange. In the 10 to 100 cm range,
slope deformation may be sufficient to cause serious ground cracking or enough strength loss to
result in continuing (post-seismic) failure. Determining whether displacements in this range can be
accommodated requires judgement. Calculated displacements greater than 100 cm are very likely
to correspond to damaging landslide movement, and such slopes should be considered unstable.
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to the complex geologic conditions at the site, it is possible localized areas of less stable bedrock
which require remedial stabilization measures may be discovered during excavation of the planned
cuts. In the event that localized problem areas are discovered, stability fills may need to be
constructed. Recommendations for stability fills are presented in Section 11.

8.2.2 Rippability

The results of the seismic refraction survey (see Appendix E) suggested three seismic layers beneath
the refraction lines could be distinguished by compressional (P) wave velocities. These layers
included:

. Layer 1 was between 2.1 m to 7.9 m thick, included the ground surface, and had a P-
wave velocity ranging between 335 and 396 meters per second (mps). The P-wave
velocity indicated this layer consisted of dry to partially saturated colluvium and
highly weathered bedrock.

. Layer 2 was distinguished by a P-wave velocity that ranged from 1,067 to 1,615 mps,
suggestive of moderately weathered and/or fractured sandstone. The top of the
second layer occurred at depths ranging from about 2.1 mto 7.9 m below the ground
surface.

. Layer 3 was distinguished by P-wave velocities that ranged from 2,103 to 2,774 mps,
indicative of moderately weathered and/or fractured sandstone to relatively
unweathered sandstone. The top of the third layer occurred at depths from about 14.3
to 11.0 m below the ground surface.

Based on the 20" edition of the Caterpillar Performance Handbook for the DON Tractor, the first two

seismic layers should be rippable with the right combination of tractor and ripper. The results also
suggest that the third seismic layer beneath line SL-2 (see Appendix E) also should be rippable with
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the right combination of tractor and ripper. However, the third seismic layer beneath line SL-1 may
only be marginally rippable to nonrippable.

8.2.3 Grading Factors

The results of the density and moisture testing completed on samples removed from the areas where
excavations are planned indicate an average in situ dry densities of 1,723 kg/m3. Compaction tests
on bulk materials obtained from the exploratory test trenches indicated an average maximum dry
density of 1,748 kg/m3. If the excavated materials are placed at average relative compaction of 92.5
percent, the excavated material will have a net shrinkage of about 2 percent. It should be recognized
that these calculations are based on a very small sampling of materials and are subject to relatively
large variation.

8.2.4 Rebound/Swell of Excavation

The proposed maximum excavation depth of approximately 28 m at the roadway centerline will
result in a significant reduction in overburden pressure on the Panoche Formation claystone. In
addition, it is possible that the claystone could be exposed to more free water once the cut has been
excavated. These changes in loading have the potential to cause elastic rebound and/or swelling of
the bedrock. Because the majority of the elastic rebound should occur during construction and
shortly following completion of the excavations, the finish grade of the roadway should be largely
unaffected by rebound.

To assess the potential for bedrock heave of the claystone, free swell tests were completed on core
samples of the claystone. The results of the tests indicated that the amount of swell that may occur
at the 28 m cut is on the order of 'z to 2 percent. We estimate that this rebound will result in a net
heave of the bottom of the excavation of between 100 and 400 mm. This amount of bedrock heave
could be significant if it does not occur in a relatively uniform manner. As aresult, inspection of the
excavation and alignment subgrade during construction is important to evaluate whether the
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claystone is interbedded with low or non-expansive bedrock that, in turn, could lead to abrupt
changes in the roadbed profile.

8.2.5 Weathering of Cuts

The Cierbo and Panoche Formation materials encountered during our subsurface exploration are
known to weather rapidly when exposed to air and water. Observation of highway cut slopes
excavated into similarly aged sedimentary rock within Alameda and Contra Costa Counties suggests
that the where exposed, siltstone and claystone units will weathered into soil-like material after only
a few years. The potential for significant weathering of the exposed cut materials was evaluated by
completing slake durability tests on selected samples. The test results confirm that significant
weathering should be anticipated to occur after the cut slopes have been completed.

In our judgement, within 20 to 40 years, the weathering can be expected to degrade the outermost
1 to 1.5 m of the cuts. The effect of this degree of weathering was considered in the slope stability
analyses by assuming that the bedrock acts as a soil-like material with poor shear strength
characteristics. Despite the relatively flat inclination recommended for the cut slopes, it should still
be anticipated that localized portions of the weathered materials will eventually fail as shallow (less
than 1.5 m deep) erosional features or slumps. To improve the maintenance of the cut slopes after
weathering has occurred, relatively wide drainage/maintenance terraces will be needed.
Recommendations for these benches are provided in Section 11.

83 EMBANKMENTS

Subsurface exploration, laboratory testing, and stability analyses support embankment design in
general accordance with the Caltrans Highway Design Manual (with the exception of the limited
special design considerations that are presented in Section 12). The recommended special design
considerations were based on the stability and settlement analyses methods described below.
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8.3.1 Stability Analyses
8.3.1.1 Analysis Methods

Static and pseudostatic stability of representative cross sections were evaluated based on the methods
described in Section 8.2.1.1. Proposed embankment configurations for three areas where the
embankment height is at or near maximums were analyzed, including:

H An approximately 20 m high, two sided 1V:2H sidehill embankment situated on
relatively level Panoche Formation-derived materials;

2) An approximately 24 m high 1V:2H, two-sided sidehill embankment situated on
moderately inclined Cierbo Formation materials; and

3) An approximately 24 m high 1V:2H, one-sided sidehill embankment situated on
relatively steeply inclined Cierbo Formation materials.

The generalized cross-section developed for each configuration was prepared assuming that
unsuitable colluvial/alluvial soils were removed from the foundation and that the embankment was
keyed into competent underlying bedrock materials. In addition, it was assumed that the
embankments would incorporate underdrain provisions. A discussion of the recommended special
grading requirements are included in Section 11.

The evaluations were based on Bishop’s Modified Method of analysis and search routines were used
to evaluate a large number of failure surfaces and identify the most critical surface for a given slope.
Both circular and non-circular potential failure surfaces were considered. The GSLOPE computer
output is included in Appendix I.
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38.3.1.2 Material Properties Assumed for Stability Analysis

In situ unit weight and moisture content was evaluated based on the test data summarized in Table
6-1 and included in Appendix F. Based on these data, an average unit weight of 1,890 kg/m’ at an
average in-situ moisture content of 18 percent were assumed representative of the compacted
embankment fill materials which will be generated from the project excavations. The shear strength
properties assumed for analysis of embankments constructed of compacted material from the project
excavations were based on:

. Laboratory shear strength from tests performed on samples recovered from the
borings; and

. Published ranges of shear strengths for compacted soils similar to those which will
be generated from the excavations at the site.

Based on these figures and site observations, strength properties assumed for analysis of the
embankment materials include a cohesion intercept of 7.2 kPa and a friction angle of 26 degrees.
In areas where the embankment will be underlain by the weaker Panoche formation materials, the
strength parameters discussed in Section 8.2.1.2 were assumed for those materials. In the areas
where the embankments will overly the Cierbo formation materials, those materials were assumed
to have the same shear strength as the embankment fill.

8.3.1.3 Groundwater Conditions Assumed for Stability Analysis

Groundwater conditions assumed for within the embankments were based on the construction of
effective underdrains below the embankments. Groundwater conditions assumed for the foundation
materials underlying the embankments were based on interpretation geologic conditions along
different parts of the alignment. Because the site piezometric data are limited, groundwater
elevations were varied during the analyses to evaluate impacts increased groundwater levels may
have on the stability of the proposed embankments.
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8.3.1.4 Results of Stability Analysis

The results of analysis are summarized in Table 8-2 and indicate static safety factors that range from
about 1.5 to 1.6 for the different conditions that were analyzed. Pseudostatic safety factors were
greater than 1.2 for all conditions analyzed and seismic displacement analyses were not necessary.

8.3.2 Post-Construction Embankment Movements

Settlement of the embankments will result from consolidation and compression of colluvial and
alluvial foundation soils which are left in place, and from consolidation and secondary compression
of the embankment fill itself. The potential for consolidation and compression of the foundation
soils can be reduced and virtually eliminated by removal of shallow soils prior to placement of
embankment fills. We estimate that removal of the colluvial/alluvial soils prior to embankment
construction will limit settlement of the foundation materials underlying the embankments to less
than 50 mm.

Compression of the embankment fills will occur almost entirely during construction and can be
addressed as the fill is placed. During construction and for a considerable time thereafter,
consolidation of the embankment fill will occur in the lower parts of the embankments. Conversely,
post-construction heave of the embankment fills will occur in the upper parts of the embankments
as the embankment gets wet and the expansive claystone/siltstone-derived fill swells. Because the
embankment thickness will vary along the roadway, differential settlement of the embankments
should be anticipated.

Post-construction differential movement of the embankments can be reduced to acceptable levels
by placing the less expansive soils in the uppermost portions of the embankments and by controlling
the relative compaction and moisture content of different zones of the embankment. Differential
movements can be most effectively reduced by the use of select non-expansive fill materials in the
uppermost 5 m of the embankments and by requiring greater relative compaction in the lowermost
5 m. However, the use of selected non-expansive fills will be difficult to effectively enforce during
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construction and may also inadvertently cause the contractors to complete their work inefficiently.
In lieu of requiring the use of select materials in the upper parts of the embankments, it is our
opinion that post construction differential movements can be effectively reduced by using general
embankment fill materials (i.e. non-select) and controlling the relative compaction and moisture
contents at which the zones are placed. The following zoning and fill control measures are
recommended:

EMBANKMENT LOCATION

RELATIVE COMPACTION*

MOISTURE CONTENT*

Uppermost Sm**

90% to 93%

+4% to +6% of optimum

Mid-embankment

90% or greater

+2% to +4% of optimum

Lowermost Sm

93% or greater

+2% to +6% of optimum

*Caltrans 216 Test Method
**excludes pavement structural section

8.4 EARTH RETAINING STRUCTURES

As of the date of this report, no permanent earth retaining structures are planned. However, as
discussed in Section 12.2, one or more permanent earth retaining structures may eventually be
It is also likely that
temporary relocation of the road during construction of the improvements may require the

required to limit the lateral extent of one or more of the embankments.

construction of one or more temporary earth retention structures. It does not appear that any earth
retention structures will be required along the cut sections of the project.

In general, any of the following different types of earth retaining structures could effectively be used
in the specific sections of embankment where a permanent composite slope steeper that 1V:2H is

required:

. Conventional retaining walls such as Caltrans standard cantilever reinforced concrete
retaining walls;
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. Gravity retaining systems such as Caltrans standard cribwalls or binwalls;

. Proprietary mechanically stabilized embankments (MSE) using pre-cast panel
systems, segmental pre-cast concrete masonry units or welded wire facing elements;

. Reinforced soil slopes (RSS) using geosynthetic reinforcement placed within the
embankment fill and a permanent erosion control system on the face of the slope; and

. A properly designed variation of two of the systems mentioned above.

Final design recommendations can be developed following selection of the preferred system(s).
Caltrans design methods and standard plans can be used for conventional cantilever retaining walls
and gravity walls. Design of MSE-type walls and reinforced soil slopes (RSS) structures should be
done in conformance with the FHWA Demo 82 Guidelines (Elias and Christopher, 1996). For
preliminary design of retaining systems, the parameters presented in Table 8-3 can be assumed.
Once a specific earth retaining structure type has been selected and the locations and configuration
determined, we can provide final design recommendations.

8.5 CULVERTS

8.5.1 Culvert Foundations

The planned culverts will generally be 1 m in diameter or smaller. As a result, no special culvert
foundation recommendations will be necessary. However, as noted in the following sections, the
soil chemistry at the site indicates that sulphate resistant concrete be used for all concrete
foundations.
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8.5.2 Culvert Materials
8.5.2.1 Corrosion Testing and Analysis

Thirteen soil and bedrock samples recovered from subsurface exploration operations were analyzed
to estimate the degree of corrosivity to steel and concrete structures. The samples were tested by
Environmental Technical Services (ETS) of Petaluma, California for pH, minimum resistivity,
sulfate content, and chloride content in general conformance with procedures outlined California
Test Methods 412, 422, 523, and 643. A discussion of the testing procedures and ETS’s analyses
of the results are presented in Appendix G. Descriptions of the samples tested and a summary of
the test results are presented in Table 8-4.

The results of the corrosion tests indicate that the soil and bedrock are generally corrosive to steel
and concrete, and that some of the material is very corrosive to steel and concrete. As shown in
Table 6-7, the pH of the samples ranged from 3.05 to 7.05, the minimum resistivity values ranged
from 909 to 4880 ohm-cm, the sulfate concentrations ranged from <1 to 1,860 ppm, and the chloride
concentrations ranged from <1 to 42 ppm.

The very acidic pHs require the use of acid resistant steel and concrete. The low minimum resistivity
values will require the use of corrosion resistant materials and/or special design considerations. The
high level of sulfates require the use of sulfate resistant concrete and sulfate resistant reinforced
concrete pipe (RCP). Chloride concentrations of all of the samples were well below the 500 ppm
threshold level that would require the use of chloride resistant materials and/or design.

8.5.2.2 Service Life Analysis

Caltrans’ software program CULVERT4, California Test Method 643, and Section 854 of the
Caltrans Highway Design Manual (HDM) were used to estimate the maintenance-free service design
life of corrugated steel pipe (CSP) and alternative culvert materials. The results of the analysis are
included in Appendix G and summarized in Table 8-5.
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8.6 MINOR STRUCTURE FOUNDATIONS

The preliminary plans on which this report was based do not indicate any significant minor structure
foundations for which geotechnical design is required. Geotechnical design analyses for minor
structures may be provided in the future, as warranted.

87 PAVEMENTS

8.7.1 Basement Soil R-Value Testing and Results

Selected samples of soil and bedrock materials recovered during our subsurface exploration
operations were tested to evaluate material resistance values (R-value) to support pavement design
of the roadway. A total of three samples were tested by Cooper Testing Laboratories in Mountain
View, California in accordance with the procedures presented in the California Test Method 301
(March 2000). The approximate locations of the samples and the results of the tests are summarized
in the table below. The laboratory R-value test sheets are included in Appendix F. A description
of the samples tested and a summary of the test results are presented below.

SUMMARY OF R-VALUE TEST RESULTS
SAMPLE SAMPLE DESCRIPTION R-VALUE EP):;ZASI;ISJI}??;
LOCATION i
(MPa)
-2 Brown cl d (Panoche Formation) 25 0.86
e .

0.0 - 0.6m own clayey sand (Panoche Formation

TP-4 Brown silty sand, slightly clayey (weathered 55 0.14
0.0 - 0.6m sandstone - Cierbo Formation) )

TP-5 Brown clayey sand with gravel (Cierbo 23 0.00
0.0 - 0.6m Formation) '

It should be noted that R-values of materials generated from the shale and claystone bedrock can be
significantly lower than materials generated from the sandstone bedrock. Additional R-value tests
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should be performed during construction to determine the representative R-value of the as-built
basement soil along representative segments of the alignment and the pavement sections should be
designed accordingly.

8.7.2 Lime Treated Basement Soil

When the basement soil has a very low R-value, lime treatment can reduce the structural section
thickness and overall cost. An analysis of the effects of lime treatment on the on-site materials was
outside the contracted scope of work. However, testing of samples of clayey soil and claystone
mixed with 2 to 6 percent Type S hydrated lime for the earlier Vasco Road relocation project
associated with the Los Vaqueros Reservoir (Woodward-Clyde, 1992) revealed a significant
improvement in basement soil strength. Those results suggest that, if needed, lime treatment could
be viable means of improving the resistance of the basement soil resistance. If lime treatment is
considered during construction, a testing program using the actual basement soil should be
performed to evaluate the actual percentage of lime required to allow reduction of the roadway
structural section.

8.7.3 Recommended Pavement Type

Based upon the results of the geotechnical investigation and laboratory testing, we recommend that
a pavement structural section consisting of flexible asphalt concrete pavement (ACP) be used for the
entire length of the alignment. Considering the variable quality and corrosivity of the basement soil,
the likely occurrence of minor differential movement between the cut and fill portions of the
alignment, and the presence of several active fault traces that cross the alignment, it is our opinion
that the use of rigid Portland cement concrete pavement (PCCP) would result in higher costs for both
construction and maintenance when compared to ACP.
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8.7.4 Structural Section Design
8.7.4.1 Design R-value and Traffic Index

The design Traffic Index for the project, as indicated in the PSR, is 10.5. Given the relatively short
length of the proposed alignment, in our design of preliminary pavement sections we have assumed
a design R-value of 20 for the entire length of the realignment. Prior to final structural section design
additional R-value tests should be performed during construction to determine the validity of the
assumed R-value. If the results of the tests during construction indicate a lower R-value is
appropriate, the pavement section design will have to be adjusted accordingly.

8.7.4.2 Drainage Considerations

The HDM recommends that as part of a subsurface drainage system, an asphalt treated permeable
base (ATPB) layer be placed immediately below the ACP to intercept surface water seeping through
the structural section. Due to the generally impermeable nature of the basement soils along the
alignment, in accordance with the HDM, all pavement structural sections should include a drainage
layer consisting of at least 75 mm of ATPB placed immediately below the ACP. The drainage layer
should connect to a subsurface drainage system.

Where adverse groundwater or drainage conditions are encountered that may saturate and soften the
basement soil, base, or subgrade, a prime coat should be applied to the surface of material on which
the ATPB layer is placed to prevent erosion of fines from the underlying material.

8.7.4.3 Pavement Section Analysis
Caltrans’ software program NEWCOM90 was used to analyze pavement section combinations and
their relative costs. Structural section materials used in the analysis were plant-mixed Type A

asphalt concrete (AC), Class 2 aggregate base (AB), and Class 2 aggregate subbase (AS). The
Traffic Index was fixed at 10.5 and the R-value was varied between 5 and 50. The results of the
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analysis are presented in Appendix K. The estimated pavement section cost in $/m? shown in the
appendix tables are for relative cost comparisons only.® The results of the analysis indicate that for
the assumed design R-value of 20, the following structural section is the most cost effective based
on the input unit costs:

. AC =195 mm
. ATPB =75 mm
. AB =105 mm
. AS =225 mm

®The actual cost of pavement section layers could vary substantially from the values indicated and
should be estimated during design using current local costs and factors.
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9.0 MATERIAL SOURCES

Materials meeting the requirements for concrete, asphalt concrete, asphalt treated permeable base,
aggregate base, aggregate subbase, permeable material, and selected material are available from
several regional commercial quarries and plants in Alameda, Contra Costa, and San Joaquin
counties. Commercial sources within 50 km of the project are listed in Table 9-1.

It is not anticipated that the project will be unbalanced and require borrow for construction of
embankments. If the final grading balance indicates a fill shortage, one or more of the cut slopes
may be flattened to provide any additional extra embankment material that might be needed. If
required, it is also possible that adjacent undeveloped areas currently used for ranching could be used
as borrow sources. However, investigation of the adjacent undeveloped areas was not part of the
current investigation and would be required prior to designating the areas as potential borrow
sources.
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10.0 MATERIAL DISPOSAL

As indicated in Section 9, the results of initial calculations indicate earthwork quantities
approximately balance. Asaresult, significant off-site material disposal is likely to be unnecessary.
However, in the event oft-site disposal is necessary, the Vasco Road Sanitary Landfill is located less
than 1 km from the project area. This Class Il facility currently accepts clean soil, with disposal
prices dependent on landfill soil requirements and availability at the time.
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11.0 CONSTRUCTION CONSIDERATIONS

11.1 CONSTRUCTION ADVISORIES

11.1.1 Water in Excavations

The proposed excavations are up to 25 m below the original ground along the centerline of the new
alignment. At least one of the boring encountered free water within the depth of the design
excavation. In addition, the presence of the Greenville fault increases the likelihood of a localized
groundwater barrier(s) or traps within the planned excavations. Therefore, it should be anticipated
that free groundwater may be encountered in some areas as the excavation is lowered. As described
in Section 12, the groundwater should be controlled by the use of horizontal drains which are
installed as the excavation drops. Until the drains are installed, free water that develops in the
excavation should be controlled by the contractor using well points or alternative methods as
appropriate for the encountered conditions.

11.1.2 Sheared and Weak Rock

The complex geology and presence of Greenville fault traces create the potential for localized
adverse geologic conditions within the planned excavations for the project. Such conditions may
require over-excavation and replacement with a stability fill. Because this type of operation may
alter the method in which a contractor completes the grading, the contractor’s bid should include a
contingency for such a situation.

It should also be noted that for temporary excavations, some of the materials may have time-
dependent strength. For example, a relatively moderately inclined (1V:2H) excavation made in
similar geologic materials at the nearby landfill reportedly failed within several days after originally
being cut. Therefore, the contractor should carefully plan out excavation activity so that inadvertent
oversteepening of cut slopes does not occur.
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11.1.3 Existing Fill Embankments

Just south of the north end conform, there is an existing embankment fill along the east side of the
road that shows evidence of past downslope creep or failure. This area of the existing road is the
most likely location of a temporary relocation at the north end of the project. As a result, if the
temporary connection requires placement of additional fill, it may be necessary to remove and
replace some of the existing fill prior to placing any new fill.

11.2 CONSTRUCTION CONSIDERATIONS THAT INFLUENCE DESIGN

11.2.1 Excavation Configuration

Site observations, subsurface exploration, and laboratory testing indicate areas within the proposed
excavations consist of highly fractured and sheared soil-like claystone with low shear strength. In
addition, the limited groundwater data collected along the alignment as part of this study suggest it
is likely the natural groundwater level is above the base of the design excavation in some areas. As
aresult of these factors, special design of the cut slopes for the road is necessary. Recommendations
for design of the cuts along the length of the project are presented in Section 12.1.

11.2.1.1 Drainage and Maintenance Terraces
Weathering of the rock materials which will be exposed by the cuts will result in deterioration of the
outermost 1.5 m of the slope. It should be anticipated that the weathered skin of the cut slope will

eventually erode or slump down. The recommended 5 m width of the benches on large cut slopes
reflect the anticipated result of the weathering.
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11.2.1.2 Hovizontal Drains

The presence of free ground water above the elevation of the planned excavation indicates that
permanent dewatering of the lower portions of the slope should be planned and incorporated to the
final design of the cut slopes.

11.2.2 Order of Work - Excavations

All excavations (permanent and temporary) should be required to proceed from the top of the cut
down to the design toe of the cut. Under no circumstance should the excavations be allowed to
proceed from the toe to top by excavating a temporary cut that is steeper than the recommended
permanent inclination.

11.2.3 Existing Utilities

A large PG&E gas main exists along the design excavations. As currently configured, the
excavations would expose the pipeline over a significant distance. Because there is no practical way
to protect or support the gas line, the pipeline should be relocated. If the gas pipe line relocation
consists of an overland route that is within or skirts the project cuts and fills, the physical location
and the type of backfill material used needs to be given special consideration to avoid having the
relocated pipeline contribute to an unstable condition.

11.2.4 Encroachment into Undesirable Areas

The presence of a stock pond located west of the site will require either removal of the stock pond
and associated sediment therein or construction of an earth retaining structure as part of the planned
embankment. Removal of the stock pond would likely expose areas of weak soil which would need
to be removed and replaced, thus increasing the height of the embankment significantly. This
situation can be avoided by use of an earth retaining structure.
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11.2.5 Underdrains for Fills Across Drainages

Some of the major fill embankments cross existing ephemeral drainages. Even after these areas are
filled in, the tendency will still be for water to flow down into the old drainage beneath the
embankment. Therefore, underdrains should be incorporated into the design of the embankments
in these areas.

11.2.6 Balance of Project Grading

The planned configuration of excavations and embankments roughly balances. Grading factors
indicates a net shrinkage factor of about two percent. However, those results were developed based
on very limited compaction data and the in-place compaction of the embankment materials may
differ from that used in the analysis, thereby causing the calculated factor to be inaccurate. The
possibility of the project earthwork being unbalanced should be included in the special provisions
and a contingency for this possibility should be included in contractor bids for the work.

If the project is long on excavation and results in net export, the extra material could either be hauled
to the nearby Vasco Road Landfill (at a cost) for use as daily cover, or one of more embankment
slopes could be flattened. To account for this possibility, a contingency for disposable of excess
excavation material and a source for import fill should be developed. If the project falls short of
material, then excavations can be flattened or material can be imported from offsite. Another
possibility would be to develop an onsite borrow area that could also be used to generate fill.

The onsite solutions for excess fill or a fill shortage both will require that the embankments or
excavations extend laterally beyond their design configuration. This means that additional right-of-
way would need to be purchased. This possibility should be considered by the County when
purchasing right-of-way.
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11.3 CONSTRUCTION CONSIDERATIONS THAT INFLUENCE SPECIFICATIONS

11.3.1 Order of Work - Excavation

The stability of the relatively weak bedrock materials in the area of the deepest planned excavation
requires the order in which the excavation is made to be controlled. In addition, the installation of
horizontal drains must take place as the excavation is progressing. The special provisions must
carefully address the timing of these excavation conditions to reduce the potential for cut slope
failure during construction.

11.3.2 Balance of Project Grading
See discussion in Section 11.2.6.
11.3.3 Earth Retaining Structures

If earth retaining structures are required along the embankment, special provisions will need to be
provided for the type of earth retaining structure selected.

11.3.4 Corrosive Soils
The presence of corrosive and acid soils requires that the materials for various structures such as
culvert, pavements, and minor structures account for these conditions. All concrete should be

sulphate resistant and any steel structures should be properly designed to account for loss of steel due
to corrosion.
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11.4 CONSTRUCTION MONITORING AND INSTRUMENTATION

11.4.1 Monitoring of Groundwater Levels

The elevations of groundwater across the site will likely vary due to fault traces and sheared bedrock.
Consideration should be given to requiring the contractor install a series of standing head
piezometers along the critical areas within and just outside of the larger excavations. The
piezometers should provide information regarding the initial groundwater elevations and may be
used to assess the effectiveness of horizontal drains which are installed at different elevations. The
configuration and layout of the horizontal drains may also be evaluated and/or refined based on
information from the piezometers.

11.4.2 Mapping of Excavation Slopes

As discussed above, it should be anticipated that conditions will vary within the excavations.
Evaluation of the significance of the variations and/or differing conditions may be accomplished by
mapping during excavation by the Engineering Geologist. The specifications should require that
excavation slopes be limited in height until mapped and approved by the Engineering Geologist
retained by the County for this purpose.

11.5 HAZARDOUS WASTE CONSIDERATIONS

There are not believed to be special hazardous waste considerations at this project site. However,
this investigation did not evaluation the possibility for the presence of hazardous materials at the site,
and as a result, a specific hazardous materials assessment is recommended before completing final
plans and specifications for the project.
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11.6 DIFFERING SITE CONDITIONS

The greatest potential for differing site conditions is the variable nature of the bedrock materials
present across the site. Significant changes could warrant modification during construction of the
configuration of the excavation. It is likely that the contractor will become aware of changes in
bedrock excavation conditions before the inspector. As a result, it is important that the special
provisions stress the importance of contractor reporting once a differing condition is suspected or
has been encountered.
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12.0 RECOMMENDATIONS AND SPECIFICATIONS

12.1 EXCAVATION RECOMMENDATIONS

All excavation work should conform with Section 19 of the Caltrans Standard Specifications except
as modified in accordance with the recommendations presented below.

12.1.1 Order of Work

All excavations (permanent and temporary) should be required to proceed from the top of the cut
down to the design toe of the cut. Under no circumstance should the excavations be allowed to
proceed from the toe to top by excavating a temporary cut that is steeper than the recommended
permanent inclination (this requirement should be included in the Special Provisions). All
excavations greater than 5 m deep should be mapped by the Engineering Geologist during
construction and the geologist should confirm that the geologic conditions exposed in the excavation
are consistent with the conditions assumed for analysis and design. Installation of horizontal drains
should proceed coincident with excavation as specified in Section 68-2 of the Standard
Specifications.

12.1.2 Cut Slope Configurations

Excavation design recommendations are presented in Table 12-1 and are summarized below.
12.1.2.1 Panoche Formation and Highly Sheared Areas

Excavations made through Panoche Formation materials, or that are otherwise located between the

two traces of the Greenville fault, should be designed at a relatively gentle inclination of 1V:3.5H
or flatter. Intermediate, 5 m wide drainage and maintenance benches spaced at about 8 m vertically
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should be provided and horizontal drains should be constructed as recommended below or as
determined during construction by the Engineering Geologist.

12.1.2.2 Cierbo Formation Materials

Excavations made in Cierbo Formation materials and other more competent materials can generally
be designed at 1V:2H inclinations. Horizontal drainage is not anticipated to be necessary in the
Cierbo Formation cuts, although some drainage provisions may ultimately be required based on
observations made in the field during construction.

12.1.3 Horizontal Drains

In areas where free ground water will be encountered (generally in excavations greater than 10 m
deep), horizontal drains should be installed as needed to reduce the potential for build-up of
hydrostatic pressure within the rock mass. Therefore, the horizontal drains should be included in the
bid schedule as a contingent bid item with a base amount evaluated pursuant to the configuration
described below.

For the areas where the cuts are greater than 10 m deep, 70 m long horizontal drains spaced at
approximately 10 m horizontally should be installed at the base of the cut (just above the roadway)
and on each of the drainage/maintenance benches. The horizontal drains should be constructed as
specified in Section 68-2 of the Standard Specifications although the actual locations, lengths, and
spacing of the horizontal drains should be determined by the Geotechnical Engineer or Engineering
Geologist during construction of the excavations. Water from the horizontal drains should discharge
directly into concrete drainage swales located on the benches.
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12.1.4 Stability Fills

Stability (buttress) fills should be constructed in localized areas where very weak rock which is
subject to failure is exposed by the design excavation. The need for and configuration of stability
fills should be determined during construction by the Engineering Geologist. The stability fills
should be measured and paid for as indicated in Section 19-2.04 “Slides and Slipouts,” of the
Standard Specifications.

12.1.5 Temporary Excavations

Any temporary excavations which are necessary for installation of utilities or other minor structures
and which need to be steeper than the recommended permanent cut inclination should be designed
by a registered civil engineer working for the contractor.

12.1.6 Erosion Control

Permanent erosion control measures should consist of appropriate vegetation which require little if
any irrigation. Soil chemistry should be considered in the selection of plants and vegetation.
Temporary erosion control should be designed to minimize rutting and rilling of the slope before
maturation of the permanent vegetation and plants. The design of all temporary erosion control
measures should be based on best management practices.

12.2  EMBANKMENT RECOMMENDATIONS

Embankment construction should conform with Section 19 of the Standard Specifications, except
as modified in accordance with the recommendations presented in Table 12-1. Compaction
specifications for embankment fill should be as shown in the table included in Section 8.3.2.
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12.3 EARTH RETAINING STRUCTURES

Any one of several types of earth retaining structure could be used on the project. Selection should
be based on the required geometry, location, and parameters provided in Table 8-3. The
Geotechnical Engineer should be consulted during design regardless of the type of structure selected
or proposed.

124 CULVERTS

Based on the tests performed for this project, acid-resistant, corrosion-resistant, and sulfate-resistant
concrete and steel should be required for construction (recommendations for 50-year service life
culvert and drain material alternatives are presented in Table 12-2). Additional corrosivity tests
should be completed as part of final design following identification of final culvert and/or concrete
structure locations. Alternatively, plastic culvert pipe may be considered for use on the project due
to the aggressive soil conditions.

12.5 PAVEMENTS

Recommended pavement structural sections are discussed in Section 8.7. As indicated in this
section, Type A asphalt concrete pavement should be used on the project. Aggregate base and
aggregate subbase should be Class 2 and treated permeable base should be asphalt treated.

12.6 SERVICES DURING FINAL DESIGN AND CONSTRUCTION

12.6.1 Design Consultations

Cal Engineering & Geology should be provided the opportunity to review those portions of the plans
and special provisions that pertain to earthwork and related operations and items of work to
determine whether they are consistent with the recommendations of this report. It is the County’s

responsibility to provide plans and specification documents for our review prior to their issuance for
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construction bidding purposes. In the event Cal Engineering & Geology is not retained for review,
we assume no liability for the misrepresentation of our conclusions and recommendations.

12.6.2 Construction Monitoring

Itisrecommended that Cal Engineering & Geology be retained to observe the excavation, earthwork,
and foundation phases of work to determine that the subsurface conditions are compatible with those
used in our analysis and design.

12.7 NOTIFICATION AND LIMITATIONS

The conclusions and recommendations presented in this report are based on the information provided
regarding the proposed construction, and the results of the geologic mapping, subsurface exploration,
and testing, combined with interpolation of the subsurface conditions between boring and trench
locations. This information notwithstanding, the nature and extent of subsurface variations between
borings may not become evident until construction. If variations are encountered during
construction, Cal Engineering & Geology should be notified promptly so that conditions can be
reviewed and recommendations reconsidered, as appropriate.

This report was prepared based on preliminary design information which is subject to change during
the design process. At approximately the 90 percent design level, Cal Engineering & Geology
should review the design assumptions made in this report and prepare addenda or memoranda as
appropriate. Any modifications included in these addenda or memoranda should be carefuily
reviewed by the project designers to make sure that any conclusions or recommendations that are
modified are accounted for in the final design of the project.

This report presents the results of a geotechnical and geologic investigation only and should not be
construed as an environmental audit or study. The conclusions and recommendations contained in
this report are valid only for the project described in this report. We have employed accepted
geotechnical engineering procedures, and our professional opinions and conclusions are made in
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accordance with generally accepted geotechnical engineering principles and practices. This standard
is in lieu of all other warranties, either expressed or implied.
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Table 6-1

SUMMARY OF LABORATORY TESTS PERFORMED

Vasco Road Safety Improvements
Alameda County, California

l.abTestData
Test Summary
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Moisture-Density
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Table 6-2
SUMMARY OF MOISTURE-DENSITY TEST RESULTS
Vasco Road Safety Improvements
Alameda County, California
SAMPLE DEPTH MOISTURE DRY DENSITY
BORING Feet Meters C(([))SI:?:)T (pch) (kg/m3)
5.5 1.7 17.8 103.5 1,658
B-1 13.5 4.1 21.5 104.1 1,668
29.5 9.0 19.6 111.3 1,783
17.5 5.3 23.3 104.6 1,676
19.0 5.8 17.8 1.3 1,783
26.5 8.1 17.5 112.7 1,805
o 550 107 204 107.1 1716
39.5 12.0 18.6 113.9 1,825
48.5 14.8 11.3 128.8 2,063
55.0 16.8 17.2 116.4 1,865
@0 | 2m0 133 1149 Lga1
8.5 2.6 14.6 116.6 1,868
14.0 43 18.9 104.1 1,668
215 6.6 15.9 115.2 1,845 |
29.5 9.0 18.6 -
35.0 10.7 18.8 113.4 1,816
B-3 45.5 13.9 17.0 o
46.5 142 332 90.0 1,442
580 177 253 99.6 1,595
62.0 18.9 302 94.5 1,514
715 21.8 17.4 114.0 1,826
82.0 25.0 173 114.4 1,833
3.0 0.9 10.8 115.4 1,849 |
12.0 3.7 25.0 100.1 1,603 |
14.0 43 12.7 120.8 1,935 |
17.0 5.2 24.8 ]
17.5 5.3 27.9 94.9 1,520
27.0 82 246 100.8 1,615
27.0 8.2 225
30.0 9.1 213 ] 107.3 1,719
39.0 11.9 18.6 112.2 1,797
B4 44.0 13.4 173 115.7 1,853 |
44.5 13.6 17.2
49.0 14.9 18.3 112.5 1,802
56.0 17.1 17.2 114.9 1,841
64.5 19.7 13.8 120.7 1,933 |
64.5 19.7 13.2 o
66.5 20.3 19.4 111.7 1,789
70.5 21.5 17.3 115.4 1,849
75.5 23.0 17.5 115.1 1,844
79.5 24.2 15.5 117.9 1,889



Table 6-2
SUMMARY OF MOISTURE-DENSITY TEST RESULTS
Vasco Road Safety Improvements
Alameda County, California
SAMPLE DEPTH MOISTURE DRY DENSITY

BORING Feet Meters C((;eNr:j:)T (peh (kg/m3)
834 254 16.6 114.6 1,836
8.0 24 25.5 97.9 1,568
27.0 8.2 18.7 113.3 1,815
36.5 1.1 11.0 128.2 2,054
41.0 12.5 19.9 110.6 1,772
B.s 47.5 145 17.9 1142 1,829
55.0 16.8 19.0 112.3 1,799
62.5 19.1 ' 16.9 i 1157 1,853
66.5 203 17.1 115.9 1,857
75.0 22.9 15.2 1175 1,882
80.5 24.5 ' 14.6 115.7 1,853
s 175 sso o 1152 145
28.5 8.7 18.5 105.4 1,688
. 150 10| s 134.1 2148
18.0 5.5 8.6 131.8 2,111
3.0 0.9 8.9 1019 1,632
6.0 1.8 96 114.2 1,829
8.5 26 144 108.8 1,743
10.5 32 1 216 105.7 1,693
B-8 11.0 34 |9l 123.7 1,981
13.5 41 | 110 117.7 1,885
153 ' 46 | 159 1142 1,829
18.5 56 | 159 1153 1,847
20.0 6.1 | 180 109.6 1,756
B-9 3.5 1.1 130 1124 1,800
- 6.5 2.0 1 5.4 112.8 1,807 |
B-10 10.0 3.0 i 6.0 117.5 1,882
14.5 44 | 150 106.7 1,709
wn |2 | | e 110, 1764
5.0 1.5 8.0 118.4 1,897
3.5 N ' 43 i 114.3 1,831
B-12 55 1.7 1 57 1223 1,959
10.5 3.2 48 ) 1282 2,054
3.5 1.1 h 168 106.8 1,711
B-13 55 1.7 17.5 101.7 1,629
10.5 32 6.9 110.8 1,775
3.0 0.9 10.2 114.4 1,833
B.14 9.0 2.7 18.6 110.7 1,773
14.0 43 212 105.2 1,685
19.0 5.8 16.9 104.0 1,666
1.0 0.3 45 101.8 1,631
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Table 6-2
SUMMARY OF MOISTURE-DENSITY TEST RESULTS
Vasco Road Safety Improvements
Alameda County, California

SAMPLE DEPTH MOISTURE DRY DENSITY
BORING CONTENT
Feet Meters (percent) (pcf) (kg/m3)
B-15 6.0 1.8 6.8 111.4 1,784
10.0 3.0 7.5 122.4 1,961

LabTestData
Moisture-Density
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Table 6-5
SUMMARY OF UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS
Vasco Road Safety Improvements
Alameda County, California
E UNCONFINED
SI’)\E:,*;L" ELSSCLPTLIZN MOISTURE - DENSITY COMPRESSIVE
BORING | GEOLOGIC | ELEVATION STRENGTII
UNIT (meters) n
Moisture Dry Dry .
Feet Meters Meters Content Density Deusity a Steain
(kPa) (percent)
(percent) (pel) (kg/m3)
55 17 2623 178 1035 1658 753 16
B-1 Tiass 2640 135 41 2599 215 104.1 1668 79.9 12
295 9.0 2550 196 1113 1783 85.4 LS
175 53 2982 233 104.6 1676 80.2 17
190 58 2977 178 13 1783 854 . 13
265 81 2954 175 127 1805 86.4 T2
B2 Kps 2035 350 10.7 2028 20.4 107.1 1716 82.1 ]
395 12.0 2915 186 1825 87.4 16
485 14.8 2887 113 063 988 41
550 ) 36 172 893 39
690 133 88 1 21
85 X 498.1 18
140 2533 18
215 2533 3
350 1 615
B-3 Kps 3005 465 | 142 63.1
580 2619
62.0 1475
2639 1
1622 T
B - 1703 23
) M3 13
2374 2
) 587 33
1135 35
594 17
241 4 17
B-4 Kps 173 98
B-5 Kps 3115
B-6 Tmss 2725 . 22
B-7 Kps 2930 A 99
13
B-8 Tmss 266.3 22 1 L
15.9 19
B-14 Kps 2848 27 2821 L2 A9
43 2805 212 6.1
LabTesiData
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Table 8-4

SUMMARY OF CORROSION TEST RESULTS
Vasco Road Safety Improvements
Alameda County, California

. e
= —
- He 22 ¢
& B b= = E
=7 28 SOIL | Z @ £ | SULFATE | CHLORIDE
v X SAMPLE pH | E 4~ SO, Cl
— DESCRIPTION “log[H+] =7 (ppm) (ppm)
VRI B-5 Dk. brown sandy clay 6.58 1140 54 5
02m
VR2 B-5 Dk. yellow-brown sandy clay with 6.50 1520 117 5
7.6 m weathered yellow-brown claystone
VR3 B-5 Gray-brown weathered claystone 6.87 1280 312 8
9.6 m
VR4 B-5 Mottled gray-brown, dk. yellow- 6.67 1520 105 6
13.4m | brown, and lt. gray clayey sand-
stone/sandy claystone
VRS B-5 Mottled It. gray-brown and yellow- 6.41 1020 840 6
21.2m |brown clayey sandstone
VR6 B-5 Gray clayey sandstone 5.71 909 1800 9
24.1m
VR7 B-5 Gray claystone with white tuff 5.96 943 1860 7
248 m
VRS B-5 | Gray sandstone 5.69 2020 105 24
25.8m
VR9 B-6 | White, gray, and yellow-brown 7.05 1690 <1 <1
20m weathered sandstone
VR10 B-6 White-gray and dk. yellow-brown 6.31 3250 24 5
5.6m weathered sandstone
VRI11 | B-13 |Pale brown/red-brown and yellow- 3.05 3310 69 42 =
1.5m brown weathered sandstone
VRI12 TP-1 | Yellow-brown and white weathered 6.46 2410 45 8
0-1.8 m | friable sandstone (trench spoil)
VRI13 | TP-5 |Brown residual silty sand with 3.80 4880 81 33
0-1.2 m [yellow-brown and white weathered
friable sandstone (trench spoil)




Table 8-5
SUMMARY OF ESTIMATED SERVICE LIFE OF CSP AND
ALTERNATIVE CULVERT MATERIALS WITH A 50 YEAR SERVICE LIFE
Vasco Road Safety Improvements
Alameda County, California

CORRUGATED STEEL PIPE (CSP) EST. SERVICE LIFE (yrs)
Exterior Bitumen Coated A;ZF}[ET{?ILEE
Galvanized CSP, 57 ¢ Galvanizcd CSP,57¢
Ld T T L) T T T T T T
= | I I I l I | I | l 2| e E
B | ®E| HE| HE| HE| HE | YE| HE | HE | WE | WE | WE | FE | M

== | & P ¥l 21 ¥ &£ °p S| PEIFPE|FE| FE o0 @) < v 7]

< Usluglugluglof Ut'E) Ut'E) UE OE UoEo UE Ut'E) [+ @) 5 <

s |22 le2l 23 1adlesd <2222 23 1adlablal =

— NN S N S—
VRI 13 | 17 | 21 | 29 | 37 | 45 38 | 42 | 46 | 54 | 62 | 70 |YP?|NR[NR| Y
T T T T T ¥ 1
VR2 | 14 | 18 |23 |31 |40 | 49 39 |43 |48 |56 |65 |74 |[Y?[V [V |Y
T T 1
VR3 | 15 20 |25 |34 |44 | 54 |40 | 45 | 50 | 59 | 69 | 79 |Y?[NR|NR]|Y
I ¥ 1 1 T i {
VR4 | 15 |20 |25 |34 |44 |53 |40 |45 [ 50 |59 69 |78 [YO|Y |V |Y
1 1 T T T T
VRS | 11 | 14 | 18 | 25 | 32 i 38 | 36 i 39 i 43 i 50 | 57 | 63 |Y®P|NR|NR| Y
T 1 T T 1 T 1 J 1 T
VR6 7 | 9 | 11 | 15 L19 | 24 | 32 | 34 | 36 | 40 | 44 | 49 |Y®|NR|[NR| Y
T T T 1 1] T |
VR7 | 8 |10 | 13 | 18 |23 |28 |33 | 35 |38 |45 [ 48 | 53 |YO|NR|NR|Y
T 1 T 1 1 T L) ' 1 T
VR8 | 11 | 15 | 18 | 26 | 33 | 40 | 36 | 40 | 43 | 51 | 58 | 65 |YP|lY | Y |Y
1 T 1 1 1 T 1 ' I T
VRY | 21 | 27 | 34 | 46 | 59 | 72 | 46 | 52 | 59 | 71 | 84 | 97 |[YP| Y |Y|Y
T 1 1 T T ] ¥ T
VRIO| 17 |23 |28 | 39 |49 | 60 |42 [48 |53 |64 |74 85 |Y?|v [V |Y
T T 1 1] T 1 I 1
VRIL| 7 | 9 |11 |16 20 [ 25 |32 |34 [ 36 | 41 [ 45 | 50 [YO|NR|NR| Y
i T 1 I T T )
VRI2| 16 | 22 |27 |37 [ 47 | 57 |41 [ 47 |52 {62 |72 | 8 |[YO[NR|NR|Y
1 i i i 1 T 1 i 1 T
VRI13 | 11 | 14 | 18 | 25 | 32 | 39 | 36 | 39 | 43 | 50 | 57 | 64 |Y®|NR|NR| Y
NOTES: .
Pipe thicknesses listed above are for corrosive breakthrough only and do not take into account
the structural strength which may be needed for overburden or loading conditions; -

NR Not recommended for use due to corrosive conditions;

Y Yes, use of the indicated material is generally acceptable given the corrosive conditions;

(N pH mitigation measures required for concrete and RCP: Use Type IP (MS) Modified Cement or
Type II Modified Cement, cement content as required by Caltrans Std. Spec. 90-1.01;

2) pH mitigation measures required for concrete and RCP: Use Type 1P (MS) Modified Cement or
Type [l Modified Cement, minimum cement content as required by Caltrans Std. Spec. 90-1.01,
maximum water/cement ratio of 0.45;

3) pH mitigation measures required for concrete and RCP: Use Type Il Modified Cement or Type V

Cement, minimum cement content 400 kg/m*® with 25% mineral admixture replacement (by
weight), maximum water/cement ratio of 0.40




o0y Ulel(] pue aseq 2Je52I55Y Pajokaay 667 plemAeH “oAY UOWUIA 1S9A [00F] UR[do[0A0Y plemAeH S[BIIaIR]N BANQ
3la15u0)-)eydsy pue s21e3aI33 Y Scp Aoel[ “p¥ paig yInos 1£9¢ e[ sijelap sa1eSaiS3y WaydIo]
d1210Uu0))-)eydsy pue seje3a1Ssy vy Aoel] “I(J INYUYIRIA 'S 66067 e[d Aoed] se1eSal83y paydla]
91215U0))-)jeLUSY pUR 521832153y 6°8¢ Aoel]“pAlg AoeI] 'S 6060¢ weld yeydsy
pue Y00y AdBI] UONONISUO)) dlluriD
ala1ouo0)-)eydsy pue se1e3aiSSy €8¢ Koel] “pAlg Adei] 'S 0SE0E oeForSsy bwc:wwvmﬂﬂmﬂw_womwmm
aja1ouo)-eydsy pue s91e3aIS3y LLE joung‘Aepy INOUSYIY 666L Jeydsy 2 Yooy As[[eA UOISSIA
sa1e32153y 6'S¢ joung “py SeleAB[RD) L7SO 0Z1# Jue[d [oung 1BIsauoT DINY
91219U0)) XIN-Apeay [SF4S uowey] ues “py uoAue)) sLUION 00Ly JuR[d uowiey ue§ IeISaU0T DAY
J1210U0)) XIA-Apeay pue $91e32133y L'91 uoluesea[d “pY yosng 000¢ jue[d uojueses|d saie3ai33y uosuey
91210U0)) XI]N-APeY pue se1e3aI3sy L9] uojueses[d “pA[g As[urlS <1 we[d 101 181Sau0 DINY
2]a10u0)
po[oKo3Y UE ‘81910U0-1[eydsy ‘SereSeisTy €91 uojueses[d “py oLeyD 9 10§ JuR[d UOJUBSED|J S|RLISIRIA UBDINA
9]210U0)) pue $a)e5aI33y 6L QIOULIBAIT “PY °J[IAUSID) 27T uR[{ 210WILAIT XIWApPeay DY
(C )
SLONA0dd mUﬂM,wMWMZJ%<E NOILVOO1 1234N0S
ALVINIXOYUddV

eluloji[e) ‘Ajuno)) epauie]y
syuaurdAosdu] £3ajeS prOY 03sBA

LOdrodd dH.L 40 A 0S NIHLIA SIDUYNOS TVIHALYIA TVIDIYININOD

I-6 3lqEL




Suroeds 1oA Wg 1B sayouaq Wi YIM HZ:A ] oSN $ado[S 1N JUMISIXd JO N0 JOAL[S SOpIS 10q UO INd 0v8+1 069+1
Sutoeds J0A WY I8 SOYOUQ Wiy /M [T HZIAT S0
[10s [eIAN[[00 SUIA[I9pUN PUE [[IJ SULISIXD AJBARIXS 19A0 089+ 01 06S+] BIS we] 114 1114 apls 069+1 085+1
o ur pasodxa jeujew jo Alfenb uodn Surpuadap seale ul papaau aq Aew S[[1J AU[IGEIS ApIm WS
PI31J Ul PSUIULISISP SB S3YD2UQ JB PUB ABMPEOI 1B s193neipAy Suof w(, [[eIsul "
Suroeds 19A WG 1B SAYOUSQ WG /M 1IN0 HS CIA T @SN 8¢
3201 Jood AI9A - 2UOZ JB3YS J[NBJ SISSOII IND 93IE| o [[1Y 9pIs 08S+1 She+1
J[NEJ S[[IAUIIL) JO PUBLS UIBW SISSOID [[1]
P31 29 ({14 yotym aSeurelp Junisixa utelp o1 [{y jo ySus| Suole ulelplopun asn "
proae 03 adojs padlojural pauadaals Io [[em ¢
Burugelas asn A[oAnewd)[e ‘pueliom 9[qissod - YOI0/QUIARI 19A0 [[1J HS'Z (A 19Sh 081+]1 03 080+] ©IS Sapls y1oq uo [[1 [[1Y 3pIs SPE+] 080+1
Suroeds 1194 Wg JB S9YOULQ W YIM IND HZ A 9N wg o [[1Y apis 080+1 0S0+1
Suroeds HoA wig 1B SAYoUAq W /M [[1IJ HZ'A L 25N 0S0+1 03 088+0 ©IS
Suroeds poa
wg je SaYouaq Wi /M [[IJ HZ:A ] 9SN pue [10S [BIAN[[0D 9JBABOXD J9AO 10 PIOAE 0} 2dO[S padlojulal w
pauadasys 10 [jem Jururelal asn ‘moraq puod 3001s /m [10S [B1AN[[02 doap ()§8+(0 0 08L+0 IS c
Suroeds 1104 Wg B SAYOUSQ W /M [[I HZ AL 2SN TI0S [BIAN[[OD SIBABIXS JAO ()S/L+( O3 00L+0 BIS
Suroeds poA W B SAYOUSQ W /M [[1I HZA T 2SN JI0S [BIAN][OD S1BABIXS JOAO ()99+() O 0T9+( BIS SOPIS 30q UO [[1 [[1Y 9PIS 0S0+1 065+0
pOpaaU SOYOUAq OU INd HZ:A | oSt wy, SapIs Y3oq uo Ind [[1Y IpIs 065+0 08v+0
Papaau SaYIUIq OuU “[[Y HZ AT SN w9 SOPIS 0Mm] UO [[1 ]I 9pls 08v+0 0Le+0
Suroeds 10A W 1B SAYOUAQ WIS YIIM N0 HZIA | 9Sn wg| SOPIS OM] UO IND [[1Y 9IS 0LE+0 08Z+0
peol YySnoayj SUOINSUBI] [[1J/AN0 219YM W | 9JBABIXD IOAO wy Supea3 [[13/an0 Joujw 087+0 080+0
‘LH oL wodq
SNOILVANTIWIWODTY / SLNIININOD AdLINOID ONIAVYHD
XV (xo1dde) NOILV.LS

erua0§11eD ‘Ajuno)) epae[y
symduwdAcadu] A1ajeg peoy 03s¥A

SNOILVANIIWINODIY ddO1S TTId ANV 11D 40 AAVININAS

1-Z131qeL




Table 12-2
RECOMMENDED ALTERNATIVES FOR
CULVERT AND DRAIN MATERIALS

Vasco Road Safety Improvements

Alameda County, California

& JOINT TYPE

.

BE HERE

S S HEIE

TYPE OF & S| &8

INSTALLATION ?}i RECOMMENDED ALTERNATIVES v (=)
Culvert & 50 |CSP 2.8 gage/1.3 mm, w/ exterior bitumen coating; | X® | X® | --
Drainage Systems NRCP -39 RCP *:9; RCB """ ¥; PPC ¥
Overside Drains 50 | CSP P -8 gage/1.3 mm, w/ exterior bitumen coating - | - | X®
Underdrains 50 |PPET®; PPVCP " X - | -
Arches (Culverts & 50 |CSPA "2, RCA ™Y X® | X9 | -

Drainage Systems

LEGEND

ASRP - Aluminum Spiral Rib Pipe (NR)

CAP - Corrugated Aluminum Pipe (NR)

CAPA - Corrugated Aluminum Pipe Arch (NR)

CASP - Corrugated Aluminized Steel Pipe, Type 2 (NR)
CIPCP - Cast-in-Place Concrete Pipe (NR)

CSp - Corrugated Steel Pipe (1, 2)

CSPA - Corrugated Steel Pipe Arch (1, 2)

NRCP - Non-Reinforced Concrete Pipe (1, 3, 4)

PAP - Perforated Aluminum Pipe (NR)
PCC - Plastic Pipe Culvert (1)
PPET - Perforated Polyethylene Tubing (1)

PPVCP - Perforated Polyvinyl Chloride Pipe (1)

PSP
RCA
RCB
RCP
SAPP
SAPPA
SSPA
SSPP
SSPPA
SSRP
X

- Perforated Steel Pipe (NR)

- Reinforced Concrete Arch (1, 4)

- Reinforced Concrete Box (1, 4)

- Reinforced Concrete Pipe (1, 4)

- Structural Aluminum Plate Pipe (NR)

- Structural Aluminum Plate Pipe Arch (NR)

- Structural Steel Plate Arch (NR)

- Structural Steel Plate Pipe (NR)

- Structural Steel Plate Pipe Arch (NR)

- Steel Spiral Rib Pipe (NR)

- Permissible Joint Type for the type of
installation indicated (5)

NOTES:

NR Not recommended for use due to corrosive conditions;

D Pipe thicknesses (if listed) are for corrosive breakthrough only. Designer should specify
thickness that addresses both corrosive and overburden/loading conditions;

) Additional corrosion testing should be performed prior to the use of CSP;

3 Use permitted under special conditions in accordance with HDM Section 854.1(5); .

) Type 1l Modified Cement or Type V Cement, minimum cement content 400 kg/m? with 25%
mineral admixture replacement (by weight), maximum water/cement ratio of 0.40;

) Designer should specify the most cost-effective option. For “Normal” joints below grade,

Designer should specify filter fabric wrap at joint per HDM Section 831.4.
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II.

INTRODUCTION

This project is located on Vasco Road in Alameda County starting at a point
approximately 1.8 miles north of the Livermore City limit to the recently reconstructed
Vasco Road approximately 1.6 miles south of the Contra Costa County line. Fora
Location Map, see Attachments A and B. [t is proposed to reconstruct this portion of
Vasco Road on a new improved alignment and grade, widen shoulders and add passing
lanes to improve traffic operations and safety. This portion of Vasco Road will be.
designed based on current County standards for new roads and comfort speeds. Three
alternatives with varying alignments and grades have been defined and studied. The cost
of the alternatives range from $7.2 million to $10 million. This Project Study Report
(PSR) summarizes the results of engineering studies and documents program level cost
estimates. This PSR is intended to form the basis for a multi-agency consensus of the
project concept and to seek funds to advance the state of readiness and construction of the
proposed project. This project has been developed in cooperation with, and has the

-support of, Contra Costa County, the Cities of Livermore, Brentwood and Antioch, and

the Contra Costa Transportation Authority.
BACKGROUND

Vasco Road is a north/south arterial between Tesla Road in Alameda County and Camino
Diablo Road in Brentwood, Contra Costa County. Vasco Road is part of the
Metropolitan Transportation System and is also defined as a route of regional significance
by Contra Costa County. Vasco Road is a narrow and winding two-lane rural road along
most of its length, except in developed areas in the City of Livermore, where it widens to
four lanes.

[n 1996, a 13 mile portion of Vasco Road in Contra Costa County was relocated and
improved as a result of the construction of the Los Vaqueros Reservoir. The relocated
segment from one-half mile south of the County line to Camino Diablo Road in
Brentwood was constructed to current highway standards. The remaining three mile
segment in Alameda County has tight curves, inadequate sight distance and narrow
shoulders. Because of these poor roadway geometrics, transit does not serve this
corridor. [t is the general consensus that improvements on the Alameda County portion
should be made to provide all users of Vasco Road with a safer facility.

Alameda County, in cooperation with Contra Costa County, the Cities of Livermore,
Brentwood and Antioch, and the Contra Costa Transportation Authority initiated this
PSR to define the scope and cost of the proposal in order to seek funds to advance the
state of readiness and construction of the proposed project.

l May 28, 1998



[1I.

NEED AND PURPOSE

Vasco Road north of [-580 is a major commuter and truck route linking the Tri-Valley
and Silicon Valley with eastern Contra Costa County. Vasco Road has become an
alternative commute route to the congested [-680 and SR 4 corridors. Commute traffic
on the Vasco Corridor is projected to increase with growth forecasted in Eastern Contra
Costa County, the Tri-Valley, and Silicon Valley in Santa Clara County. Attachment G
diagrams the distribution of trips on Vasco Road for northbound p.m. traffic projected for
year 2000.

According to the studies conducted for the Vasco Road and Utili*y Relocation Project
(prepared in conjunction with the Contra Costa Water District’s Los Vaqueros project),
the estimated free-flow travel time for Vasco Road from the intersection of Camino
Diablo Road to I-580 interchange is 16-18 minutes. Traffic on Vasco Road is subject to

substantial delays due to heavy peak hour traffic volumes, the steepness of roadway

grade, short curve radii, and lack of passing lanes on Vasco Road. Travel during peak
hours can take as long as 25-30 minutes, particularly when passenger vehicles are backed
up behind trucks.

Several sources contribute to truck traffic on the Vasco Road Corridor. These sources
include agricultural uses, commercial deliveries, landfill operations, and truck storage
areas. In general, however, there are two major categories of truck travel in the project
area: inter-regional truck travel (which includes exporting agricultural products) and
trucks destined to and from the Vasco Road Landfill.

The existing and the projected Year 2010 traffic volumes and the historical accident data
are shown on Attachment F. With increased traffic volumes in the future, Vasco Road is
expected to have a Level of Service F in the Year 2010.

As noted above, a portion of Vasco Road in Contra Costa County was relocated as part of
the Los Vaqueros Reservoir Project. This resulted in the improvement of a major arterial
between eastern Contra Costa and Alameda Counties. The relocated 13 mile segment of
the roadway was constructed to current highway standards resulting in a safer road with
higher design speeds and better traffic conditions. With the improvement on the Contra
Costa segment, the occurrences of accidents and injuries along the improved portion of
Vasco Road have been substantially reduced.

The table below summarizes the accident rates for a period from 1994 to 1997. The
average accident rates, except for fatal accidents, for Vasco Road between the Livermore

2 May 28, 1998



City limit and the Alameda/Contra Costa County line for a three-year period from 1994
to 1996 is higher than the State average rates for a similar facility.

Total Type Actual Average Rate per Statewide Average
Location: Accidents Million Vehicles Rate per Million
Miles Vehicles Miles'

Fatal | Injury | Fatal | F&I | Total | Fatal | F&I | Tota
Alameda County (1994, ‘95 & 18 0 9 0.00 | 0.36 | 0.71 | 0017 | 0.25 | 0.57
‘96)
MP34t043
Contra Costa County (1994, ‘95) 77 3 30 0.027 | 0.30 | 0.70 | 0.017 | 0.25 | 0.57
MPOto 11.10
Contra Costa County 39 | 1 19 0.009 | 0.17 | 0.34 [0.017 | 0.25 | 0.57
(May to December 19962, ‘97)
MPOto 11.10

1. Assembly of Statistical Reports 1995, State of California, Business Transportation and Housing Agency, December 1997

2. Reconstructed segment of Vasco Road in Contra Costa County was completed and opened to traffic April 15, 1996. Data for Jan-April 1996
was not included due to ongoing construction activities.

Both the Gateway Policy adopted by the Alameda County Board of Supervisors and the
Action Plan adopted by the Tri-Valley Transportation Council places constraints on
widening Vasco Road beyond two through lanes. The Tri Valley Transportation Plan
does acknowledge the need to realign and upgrade the Alameda segment of Vasco Road
while retaining the two lane cross section. The Tri-Valley Transportation Plan further
recommends that improvements be done in such a manner to not preclude future
accommodation of public transit or other improvements as subsequently determined
appropriate. Alameda County and Contra Costa County are taking steps in seeking funds
for improving Vasco Road from the improved segment in Contra Costa County to the
Livermore City limit.

Recognizing that both counties have other major unfunded transportation priorities and
all of the needed funds for Vasco Road may not be available, phasing construction of the
three-mile segment is proposed. Phase I of the project will cover 0.9 miles of the most
winding and narrowest portion of Vasco Road contiguous to the new Vasco Road. To
improve traffic safety and operation at this location, improvements would include
realignment of the roadway, widening of shoulders and installing passing lanes without
increasing its capacity. Phase 1 has independent utility from future and subsequent

3 May 28, 1998



Iv.

phases. The proposed project concept is consistent with the standards used in the Contra
Costa County. Other phases covering the remainder of the three-mile segment may
follow as funds become available.

ALTERNATIVES

The typical roadway section for Vasco Road will include two 12-foot lanes with 8 foot
shoulders, 2:1 side slopes and minimum 10 foot distance between the catch point and
right of way fence line. This typical section applies to all three alternatives studied. For
details on the proposed cross section, see Attachment C.

Three alternatives were defined and analyzed. Alternative 1 is characterized as Straight
Alignment Basic Profile; Alternative 2: Straight Alignment High Profile and; Alternative
3, Reverse Curves Alignment. Features for each of these three alternatives are
comparativeiy summarized in Attachment H. Detailed cost estimates for each alternative
are shown on Attachments [, J and K. Each altemative is described as follows:

Alternative 1: Straight Alignment Basic Profile (Attachment D)

The alignment of this alternative for the most part is straight between conform points,
connecting to the existing pavement with a R-1300' curve and 4% superelevation at each
end. The design speed for this alternative is 55 mph. The maximum grade is 8%. The
profile of this alternative does not fit the existing grade of the newly constructed Vasco
Road. About 1000’ of the new road may need to be reconstructed. However, this profile
would meet existing grade at the south conform and would provide flexibility for the next
phase of the project. Based on this profile grade, the maximum height of cut would bc
100". Consequently, this alternative would require the most earthwork, estimated at
550,000 CY of roadway excavation.

Right of way acquisition would involve only unimproved lands and no right of way
relocation would be required. Existing property access would be maintained during
construction of the project. Traffic through the south conform would be affected during
construction so staged construction may be necessary. Utility relocation would include
existing power poles and Sprint facilities. As wetlands would be impacted with this
project, wetland restoration would be required. The construction and right of way cost of
this alternative including 25% for preliminary and design engineering, 15% for
construction engineering and 20% for contingencies is $9.6 million for a road
improvement length of approximately 4,000'.

The advantages for this alternative are better alignment and grade. The disadvantages are
higher cost due to more earthwork and the need to reconstruct more of the existing new
road at the north conform.
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Altemative 2: Straight Alignment High Profile (Attachment D)

The alignment and other design features and right of way and environmental impacts of
this altenative are the same as Alternative 1, except this alignment has a higher profile.
Consequently, the maximum height of cut is only 80' and the earthwork (estimated at
350,000 CY) is much less than Alternative 1. However, it would also require much
longer distance (about 2,000') to conform at the south end and more right of way than
Alternative 1. At the north end, it would require less construction of the new road (about
600"). The construction and right of way cost of this reconstruction alternative including
25% for preliminary and design engineering, 15% for construction engineering and 20%
for contingencies is $10.0 million for a road improvement length of approximately 6,000'.

The advantages for this alternative are the straight alignment and lower cost per mile of
construction. The disadvantages are higher profile with longer steep grade. Maintaining
traffic during construction at the south conform is an issue due to the difference in grade
between the existing and the proposed profile. The higher cost of Alternative 2 may make
it more difficult to procure the needed funding for construction.

Alternative 3: Reverse Curves Alignment (Attachment E)

The alignment of this alternative for the most part is winding with double reverse curves
(R=1200") between conform points. Superelevations of 4% are required almost
throughout the entire length of the project. The design speed is 55 mph. The maximum
grade is 8%. The profile of this alternative is the same as Alternative |. About 1000’ of
new road may need to be reconstructed. The maximum height of cut is 85'. This
alternative would require the least earthwork of the three alternatives studied. About
310,000 CY of roadway excavation would be needed. Right of way acquisition would be
slightly less than Alternatives 1 and 2. Utility relocation, wetland impacts and other
aspects of design involvements are the same as required for Alternative 1. The
construction and right of way cost of this alternative including 25% for preliminary and
design engineering, 15% for construction engineering and 20% for contingencies is $7.2
million for a road improvement length of approximately 4,000'.

The primary advantage for this alternative is lower cost. The primary disadvantages are
the double reverse curves with short tangents.

SYSTEM PLANNING

The proposed project is consistent with the Alameda and Contra Costa Counties General

Plans. The need to improve the Alameda portion of Vasco Road is acknowledged in the
Tri -Valley Transportation Plan/Action Plan for Routes of Regional Significance. This
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project has the support of the Cities of Livermore, Brentwood and Antioch and the Contra
Costa Transportation Authority.

ENVIRONMENTAL ISSUES AND CLEARANCE PROCESS

An Initial Study was conducted by reviewing entries in the California Natural Diversity
Database (NDDB), consulting with the Northwest Information Center, reviewing the
Vasco Road and Utility Relocation Project Environmental Impact Report and by
conducting a site visit on December 3, 1997. The initial findings and recommendations
are summarized in a December 19, 1997 report included as Attachment L. Additional
studies are required in order to determine the appropnate level of environmental
clearance and whether the proposed project is subject to NEPA. Additional biological
surveys are needed to determine the extent of impacts to special studies species and their
habitats known to occur within the project area. A Project Site reconnaissance for
historic and prehistoric cuitural resources will need to be conducted. Given the proximity
of the site to an earthquake fault, soil studies may be needed to determine characteristics
along the project alignment.

The proposed project may be subject to the requirements of EPA’s project level
conformity rules and MTC Resolution 2270. It appears the project may be categorized as
a “small project” since this project would not significantly change traffic capacity, traffic
volumes or speed, and that there are no significant air quality impacts to nearby receptors.

The proposed project is likely to require the following permits: US Army Corps of
Engineers Permit (US Fish and Wildlife Service Section 7 consultation may be required),
Regional Water Quality Control Board Section 401 Water Quality Certification/Waiver,
California Department of Fish and Game Streambed Alteration Agreement.

Federal environmental review is triggered if the project is located on federally owned or
controlled lands or if the project is funded with federal funds. Alameda County would be

the lead agency for CEQA.

FUNDING AND PROGRAMMING

The proposed Phase 1 project is currently unfunded. Contra Costa County, through the
Contra Costa Transportation Authority, has initiated steps to program partial funding for
Phase 1 of the project. Proposed Track 1 Investments outlined in the Preliminary Draft
1998 Regional Transportation Plan (RTP) for Contra Costa County includes $5.8m for
Vasco Road Improvements in Alameda County. (See Attachment M.) Contra Costa
County proposes to program these funds contingent on an Alameda County match of
$5.8m. At the present, Vasco Road is not included in the Alameda County project list
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proposed for the 1998 RTP. Potential funding for Phase 1 and subsequent phases of the
project could include a combination of Federal, State, and local funds, including traffic

impact mitigation fees.

RECOMMENDATION

It is recommended that this PSR be approved so that the project concept can be
established. It is further recommended that the following steps be taken:

Develop a near and long term funding strategy for Phase | and subsequent phases in

coordination with Contra Costa County and others.
Advance the project’s state of readiness by:
* conducting an environmental assessment,
* selecting a preferred alternative,
* preparing the environmentai document and
* initiating preliminary and final PS&E.

[X. PROJECT TEAM
Tat Cheung, Alameda County Public Works Agency (510) 670-5486
Ralph Johnson, Alameda County Public Works Agency (510) 670-5562
Joanne Parker, Alameda County Planning Department (510) 670-6511
Dennis Fay, Alameda County CMA (510) 836-2560
Bob McCleary, Contra Costa Transportation Authority (925) 256-4724
Maurice Shiu, Contra Costa County - (925) 313-2251
Joe Yee, Contra Costa County (925) 313-2258
Dan Smith, City of Livermore (925) 373-5240
Lynne Filson, City of Brentwood (925) 516-5322
Ed Franzen, City of Antioch (925) 779-3051
Bill Gray/Terry Bowen, William R. Gray and Company (925) 947-1966
X ATTACHMENTS
Attachment A: Regional Location Map
Attachment B: Location Map
Attachment C: Typical Section
Attachment D: Straight Alignment Alternatives Plan and Profiles (Basic and High)
Attachment E: Reverse Curve Alignment Alternative Plan and Profile
Attachment F: Existing and Projected Traffic Volumes and Accident Data
Attachment G: Origins and Destinations on Vasco Road
Attachment H: Summary of Alternatives

Attachments [-K: Cost Estimates
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Attachment L: Environmental Reconnaissance
Attachment M: Preliminary Draft 1998 Contra Costa Regional Transportation Plan

SADATA\SHARE\VASCO\PSR.REV
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Vasco Road
Traffic Data

Traffic Volumes:

[) Existing Traffic Volumes

Time Penod Northbound (veh) Southbound (veh)
Moming Peak Hour 293 1,508
Evening Peak Hour 1,666 343
Average Daily Traffic (ADT) 10,252 8,568

Source: Alameda County Public Works - Traffic Counts (1996)

2) Year 2010 Projected Traffic Volumes

Time Peniod Northbound (veh) Southbound (veh)
Moming Peak Hour 539 1,666
Evening Peak Hour 1,681 3t

Source: Tri-Valley Transportation Plan prepared by Barton-Aschman Associates (6/95)

Accident Data:
I} State average rates for a similar roadway:

Accidents Fatal & Injury Acc. Fatal Acc.
Principle Artenial (Rural) 0.57 0.25 0.017

Note: All rates shown are expressed in annual accidents per million vehicle miles
Source: State of California 1995 Assembly of Statistical Reports.(most recent report)

2) Average annual accident rates for Vasco Road:
Between the Livermore City line and the Alameda\Contra Costa County Line

(1994, 1995, and 1996)

Accidents Fatal & Injury Acc. Fatal Ace.
Vasce Road 0.71 0.36 0.0

Note: All rates shown are expressed in annual accidents per million vehicle miles

Source: State of Califomnia SWITERS reports.
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Year 2010 and 2026 Forecasts

AM Peak Hour PM Peak Hour
Location Volume Volume
LOS (two direction) LOS (two direction)
Vasco Road F 2,065 F 2,274
s/o Camino Diablo
F 2,290 F 2,557

Vasco Road F 2,040 F 2,236
n/o [-580 (Alameda

0 1-380 (Alameda) F 2,252 F 2,486

Legend:

Year 2010

Year 2026

Source:  DKS Associates 1996
Cowell Ranch DEIR (10/96) “without project” scenario
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East Contra
Costa County
(Antloch, Pittsburgh,

San Ramon
& Danville
(164, 12%)

1,416 lVIC = 1.49'
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VASCO RO

Northern
Alameda Cty.
(48, 3%)

Livermore
(419, 30%)

Hayward, San
Leandro,
San Lorenzo,
Castro vValley
(133, 9%)

Pleasanton
(177, 13%)

Fremont,
Union City,
Newark
(70, 5%)

Santa Clara
(1 1 51 BO/Q)

Other Bay Area

(XX¥, XX%)
(0, 0%)

Peak Hour / \‘ Percent of

San Mateo
(184, 13%)
Vehicte Trips Totat Origins

Source: Alameda County CMA Travel Model of Destinstions

LEGEND 7 ‘]]
\

Analysis of Origins/Destinations on Vasco Road
for the Year 2000 PM Peak Hour
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Sheet1

Realignment and Safety improvements on Vasco Road between Mile Post 3.4 and Mile Post 4.3
Straight Alignment Basic Profile Alternative
Preliminary Estimates

Length of Project : 4,000 Feet

ITEM QUANTITY UNIT UNIT TOTAL
COST (5)
1. Clearing annd Grubbing 100% LS $ 50,000 $ 50,000
2. Traffic Control 100% LS $ 70,000 § 70,000
3. Roadway Excacation 550000 CY $ 6 $ 3,300,000
4. Asphalt Concrete, Type B 7600 Ton $ 50 $ 380,000
5. Aggregate Base, Class 2 8000 Ton $ 20 § 160,000
6. Aggregate Subbase, Class 3 23000 Ton S 14 $ 322,000
7. AC Dike 8000 LF $ 4 $ 32,000
8. Minor Concrete (Retaining Walls) 250 cY $ 400 $ 100,000
9. Storm Drain Inlet 19 Each § 2,000 $ 38,000
10. 24" RCP, Class Il ' 400 LF $ 150 $ 60,000
11. 18" RCP, Class Ill. 120 LF $ 120 $ 14,400
12. 12" RCP, Class Il 10 LF $ 120 $ 1,200
13. 12" CMP 700 LF $ 100 $ 70,000
14. Lateral Pipe Entry 2 Each §$ 2000 $ 4,000
15. 3" Slotted Plastic Pipe 7000 LF $ 20 § 140,000
16. 6" Unslotted Plastic Pipe 3200 = LF $ 25 3% 80,000
17. Subdrain Cleanout 44 Each $ 400 $ 17,600
18. PCC Gutter (3" Thick) 4000 LF § 20 $ 80,000
19. Minor Concrete (Headwall) 4 CcY $ 500 $ 2,000
20. Metal Beam Guardrail 800 LF 3 40 $ 32,000
21. Anchor Assembly 2 Each 3 1,000 $ 2,000
22. Barbed Wire Fencing 7000 LF $ 12 § 84,000
23. Kit Fox Fencing 8000 LF $ 24§ 192,000
24. Survey Monuments \ 10 Each $ 500 $ 5,000
25. Signing & Striping 100% LS $ 25000 $ 25,000
26. Landscaping & Hydoseeding 100% LS $ 80,000 $ 80,000
27. Wetland Restoration 100% LS $ 100,000 $ 100,000
28. Slope Protection 1000 Ton 3 100 3 100,000
29. Environmental Mitigation 100% LS $ 100,000 $ 100,000
30. Cleaning Site & Misc. Things 100% LS $ 50,000 $ 50,000
Subtotal (Construction) $ 5,691,200
Right of Way Acquisition 610000 SF $ 1 9 610,000
Preliminary Engineering and Design (25%) $ 1,400,000
Construction Engineering (15%) $ 850,000
Subtotal (Engineering) $ 2,250,000
Contingencies (20% of Construction) $ 1,130,000
Total $ 9,600,000
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Realignment and Safety improvements on Vasco Road between Mile Post 3.0 and Mile Post 4.3.
Straight Alignment High Profile Alternative
Preliminary Estimates

Length of Project : 6,000 Feet

ITEM QUANTITY  UNIT UNIT TOTAL
' COoSsT ($)
1. Clearing annd Grubbing 100% LS $ 70000 $ 70,000
2. Traffic Control 100% LS $ 100,000 $ 100,000
3. Roadway Excacation 350000 CY $ 6 $ 2,100,000
4. Asphait Concrete, Type B 12200 Ton $ 50 $ 610,000
5. Aggregate Base, Class 2 12800 Ton $ 20 $ 256,000
6. Aggregate Subbase, Class 3 37000 Ton $ 14 $ 518,000
7. AC Dike 12500 LF $ 4 $ 50,000
8. Minor Concrete (Retaining Walls 250 cY $ 400 $ 100,000
9. Storm Drain Inlet . : 23 Each $ 2000 $ 46,000
10. 24" RCP, Class i 400 LF $ 150 $ 60,000
11. 18" RCP, Class lli 420 LF $ 120 $ 50,400
12. 12" RCP, Class Il 10 LF $ 120 § 1,200
13. 12" CMP 700 LF $ 100 $ 70,000
14. Lateral Pipe Entry 4 Each $ 2000 § 8,000
15. 3" Slotted Plastic Pipe 10000 LF $ 20 $ 200,000
16. 6" Unslotted Plastic Pipe 3200 LF $ 25 § - 80,000
17. Subdrain Cleanout 54 Each § 400 § 21,600
18. PCC Gutter (3" Thick) 4000 LF $ 20 § 30,000
19. Minor Concrete (Headwall) 4 ) ¢ $ 500 § 2,000
20. Metal Beam Guardrail 1600 LF 3 40 9 64,000
21. Anchor Assembly 4 Each 3 1,000 $ 4,000
22. Barbed Wire Fencing 11500 LF $ 12 138,000
23. Kit Fox Fencing : 10500 LF $ 24 § 232,000
24. Survey Monuments 12 Each $ 500 % 6,000
25. Signing & Striping 100% LS $ 40,000 $ 40,000
26. Landscaping & Hydoseeding 100% LS $ 100,000 $ 100,000
27. Wetland Restoration 100% LS $ 120000 $ 120,000
28. Slope Protection 1000 Ton $ 100 $ 100,000
29. Environmental Mitigation 100% LS $ 110,000 $ 110,000
30. Cleaning Site & Misc. Things 100% LS $ 80000 $ 80,000
Subtotal (Construction) $ 5,437,200
Right of Way Acquisition 900000 SF 3 1 9 900,000
Preliminary Engineering and Design (25%) $ 1,400,000
Construction Engineering (15%) $  850,00C
Subtotal (Engineering) $ 2,250,000
Contingencies (20% of Construction) $ 1,100,000
Total $ 9,700,000
Cali $ 10,000,000
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Preliminary Estimates
Length of Project : 4,000 Feet
ITEM ‘QUANTITY  UNIT

1. Clearing annd Grubbing 100% LS
2. Traffic Control 100% LS
3. Roadway Excacation 310000 cY
4. Asphalt Concrete, Type B 7600 Ton
5. Aggregate Base, Class 2 8000 Ton
6. Aggregate Subbase, Class 3 23000 Ton
7. AC Dike : 8000 LF
8. Minor Concrete (Retaining Walls) 250 cY
g. Storm Drain Inlet 17 Each
10. 24" RCP, Class ill 400 LF
11. 18" RCP, Class il 120 LF
12. 12" RCP, Class il 0 LF
13. 12" CMP 560 LF
14. Lateral Pipe Entry 2 Each
15. 3" Slotted Plastic Pipe 7000 LF
16. 6" Unslotted Plastic Pipe 3200 LF
17. Subdrain Cleanout 44 Each
18. PCC Gutter (3" Thick) 3000 LF
19. Minor Concrete (Headwall) 4 cY
20. Metal Beam Guardrail 1300 LF
21. Anchor Assembly 6 Each
22. Barbed Wire Fencing 7000 LF
23. Kit Fox Fencing 8000 LF
24. Survey Monuments 10 Each
25. Signing & Striping 100% LS
26. Landscaping & Hydoseeding 100% LS
27. Wetland Restoration 100% LS
28. Slope Protection 1000 Ton
29. Environmental Mitigation 100% LS
30. Cleaning Site & Misc. Things 100% LS

Subtotal (Construction)

Right of Way Acquisition 550000 SF

Sheett

Realignment and Safety Improvements on Vasco Road between Mile Post 3.4 and Mile Post 4.3
Reverse Curves Alignment Alternative

Preliminary Engineering and Design (25%)
Construction Engineering (15%)

Subtotal (Engineering)
Contingencies (20% of Construction)

Total

Page 1
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UNIT
COST
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TOTAL
(%)
50,000
70,000
1.860,000
380,000
160,000
322,000
32,000
100,000
34,000
60,000
14,400
56,000
4,000
140,000
80,000
17,600
60,000
2,000
52,000
6,000
84,000
192,000
5,000
25,000
70,000
100,000
100,000
100,000
50,000
4,226,000
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550,000

1,050,000
630,000
1,680,000
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$ 840,000

$ 7,290,000
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PRELIMINARY ENVIRONMENTAL ASSESSMENT
VASCO RD. REALIGNMENT PHASE I
Cecc Sellgren
Environmental Planner
Contra Costa County, Dept. Of Public Works
December 19, 1997

PROJECT LOCATION: The proposcd project is located on Vasco Road that runs north from
the City of Livermore into Contra Costa County in the eastern part of Alameda County. The
project begins from MP 3.4 to MP 4.3 and includes about 500-foot segment of the newly
constructed segment of the road in Contra Costa County.

PROECT DESCRIPTION: The project proposes to rcalign portions of the roadway easterly

and westerly of the existing road in order to flattened the dangerous curves in the road. Several

altcrnatives have been considcred. The preferred alternative runs easterly of the existing road (at

the southerly limits) and westerly (at the northerly limits) to intersect the new roadway in Contra

Costa County. The project construction would involve severe cuts and excavation 2nd fill to -
lower and raise the roadway gradient. In addition, an existing CMP that crosscs undemeath the

road way will be rcplaced. The proposed project is a Phase 1 of a project that would extend

south to intersect Interstate Highway 580.

PROJECT PURPOSE: The proposcd project purpose is to upgrade the existing road to current
standards and safety.

A. ENVIRONMENTAL SETTING:
The project is located on the easterly edge of the Inner Coast Ranges characterized by rolling

hills and vallcys with intermittent crecks that drain into northcm parts of the Livermorc Las
Positas Valley.

Geology: The gcology of the proposed project arca is composed of complexly folded and
faulted Tertiary marine and nonmarine formations, and cretaceous marine formations (AGS
1989). The upland areas are underlain by Panoche Formation, which consists of shalc and
interbedded sandstone, mudstone, claystone and siltstone. (Jones and Stokes Associates
1990). The highest points within the projcct immediate vicinity is 1300 fect. The vallcys
and the low land areas consist of alluvial fan and basin deposits. In most areas the hard rock
is at depths of 25 feet of less.

Soil: The Soil in the project arca s described as Altamont-Diablo-Fontana Association on
the uplands and the Marcuse-Solano-Pescadero Association on the low land arcas. Both
types of Soil Association groups havc moderatc to high potential for expansion and
crodability. (Jones and Stokes Associates 1990).

Grassland - The project area is dominated by annual grasslands (Bromus mollis, B. rubens,
B. diandrus, Avena barbata, A. fatua, Hordeum leporinum, Erodium cicutarium, E. botrys),
with sparsely distributed perennial grasslands of alkali rycgrass (Leymus tritichoides).
Interspersed within the grasslands along the hilltops, are areas of rocky outcrops with shallow
soils supporting patches of herbaceous plants such as locoweed (Astragalus oxyphysus). The
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Vasco Rd. Realignment. .
grasslands provide livestock forage and foraging, protect the soil from erosion, and provide
habitat for several wildlife species.

Riparian Corridor A well-defined unnamed intermittent creek that drains the hill slopes in
the northwesterly segment of the proposed project alignment, crosses the roadway through a
CMP and runs paralle! to the southcrly segment of the proposcd project to drain into the
Livermore Amador Vallcy. This creck corridor represents a remnant riparian habitat that is
heavily degraded by cattle grazing, resulting in a loss of vertical structure and severely
reduced herbaceous layer. This grazing activity has resulted in severe gullying. Near the
culvert inlet and extending to thc outlet (on the south side of the road) is a growing stand of
mostly tree of hcaven (Ailanthus altissima) with occasional willow trecs (Salix spp.).
Roadside landscaping of young coast live oak and fruit trees occur along the casterly edge of
the road, near the southerly limits of the project. Five large matured oak trces (Quercus
agrifolia) also occur along the creek at this scgment of the project. Riparian areas provide
entical habitat for a variety of wildlife species, protect against soil erosion, and filter out
nutrients, scdiment, and other pollutants.

Wildlifc - A number of wildlife specics potentially utilizes the project area. Among the more
common animals found within the grassland community are: western fence lizards, gopher
snakes, homed larks, western meadow larks, western screech owls, American kestrels, red-
tailed hawks, deermice, desert cotton tails, California ground squirrels, striped skunks, red
foxes, and coyotes (Joncs and Stokes, 1989).

Riparian woodlands are an important wildlife resourcc. Although few upland species spend
their entire life cycle in or next to a crcek, most animals rely on the niparian areas in some
way. Among thc more common species that can be found utilizing npanan woodlands are:
aquatic and terrestrial vertebrates species. These species include California slender
salamandcr, westem skink, common garter shake, ringneck snake, warble, northem flicker,
downy woodpecker, flycatcher, great homed owl, red-tail hawk, American kestrel, bat,
shrew, vole, mice, striped skunk, raccoon, red and grey fox, badger, and decer (Jones and
Stokes, 1989). :

Rare, thrcatened, and cndangered species within or near project area -- There is several
rare, threatened, and endangered species which can be found near the project area. Many arc
associatcd with special habitats. Several state or federal listed species have been observed
within a five mile radius of the project site including: kit fox (Vulpes macrotis mutica),
burrowing owl (Athene cunicularia), tricolorcd blackbird (Agelaius tricolor), Alameda
whipsnake (Masticophis lateralis euryxanthus), California red-legged frog (Rana aurora
draytonnit), California tiger salamander (dmbystoma tigrinum), Mt. Diablo manzanita
(Arctostaphylos auriculata), brittlcscale (Atriplex parishii), San Joaquin spearscale (Atriplex
patula ssp. spicata), and Diablo helianthella (Helianthelle castenca) (Jones and Stokes,
1989). '

Cultural Resources -Four separate Native American linguistic groups (Costanoans, the Bay
2 .
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Miwok, the plains Miwok, and the Northern Valley Yokuts) are known to have utilized the
project area, as they maintained mutual temritorial boundaries in thc project area.
Archacological sites, such as rock shelters and small encampments, including the Vasco
Caves and petroglyphs have been found within two miles of the project arca. Although
records and literature review found no known historic or archaeological sites within the
project alignment, it is highly likely that buricd and or exposed archaeological sites may
occur within the project area especially along midslope terraces, ridge tops, and stream
terraces. Thesc resources may be uncovered during project construction.

INITIAL STUDY

Initial investigations were conducted by reviewing entries in the California Natural Diversity
Database (NDDB), consulting with the Northwest Information Center, reviewing the Vasco
Road and Utility Relocation Project Environmental Impact Report, and by conducting a sitc
visit on Dccember 3, 1997.

ADDITIONAL STUDIES REQUIRED
1. Additional Biological site surveys would be needed to determinc the extent of impacts to
resources including spccial status species and their habitats known te occur within the
project arca. These spcciecs would includc but not limited to rare, threatened, or
endangercd species such as San Joaquin pocket mouse (Perognathus inornatus
inornatus), thc American badger (Taxidea taxus), fcrruginous hawk (Biiteo regalis), and
the northem harrier (Circus cyaneus)
2. Project Site reconnaissance for historic and prehistoric cultural resources will need to be
conducted. The rccommendation from this reconnaissancc should be followced.
3. Soil studies may bc nceded to determinc the characteristics, ¢.g., soil expansion along the
project alignment. This is important because of the proximity of site to earth quake fault.
ADDITIONAL ENGINEERING INFO NEEDED
Lxact project alignment including cut and fill zones would be required to determine cxtent
of polential impacts to wetland resources. The pecferred alignment Altemnative | appears to
rcquire some filling of the creck at the inlet and downstream of the outlet along the southerly
limits of the project. Slight modifications to this alignment will negate any impacts to this
wetland.
RECOMMENDATIONS

The following recommendations are provided to minimize impacts to the creck comridor:

l.

2.

The recommended further studics should include the future phases (1T & IIT) of the project in
order to address regulatory agencies cumulative impacts concemns .
The projcct is located along County designated Scenic route. The proposcd project may be



Vasco Rd. Realignment. .
in conflict with this designation and would thereforc require changes to the County General
and Specific plan if the realigament is considered significant.

3. The design of the proposed project and its subsequent phases should consider impacts to
resources e.g., stock pond further south. Obtaining permits for filing a stock pond (that may
be habitat for special status species) may pose a problem with regulatory agencics.

4. Rcalign the southcrly segment of the project westcrly, to avoid filling the wetland to the east
of the roadway.

S. Install a retaining wall along the toc of the existing road at the southerly limits of the project
to minimizc ecncroachment onto the wetlands to the east.

6. Include in the project design and construction, cnhancement of the wetlands along the

southcrly limits as a mitigation for the proposed fill at the inlet of the culvert and at other
locations.

E. ENVIRONMENTAL PERMITS REQUIRED

1. US Army Corps of Engineers Permit (US Fish and Wildlife Service Section 7
Consultation may be rcquired. This permit would take anywhere from one month to 12
months depending on project impacts and proposed mitigation plans.

2. RWQCB Sec 401 Water Quality Certification/waiver. This permii would also takc
three to 6 months to negotiate depending on project impacts.

3. CA Dept. Of Fish and Game 1601 Strcambed Alteration Agreement. This Agrecement
would take about one month to ncgotiate if project impacts are minimal.

F.  ALTERNATIVES TO CONSIDER

There are four altemative alignmeats being considered for the project. Each alignment has a
slightly diffcrent sct of imnpacts upon the environment. The main difference lies in the alignment
of the road in relation to the unnamcd creck at the southern terminus of the project. Altemnative 1
(the preferred alternative) aligns the new road to thc West of the existing road and would result in
lesser impacts to resources than the other alternatives. This alignment is therefore. reccommended
(with minor modifications as stated under Section D 3,4 & 5 above). I[n addition, the area
adjacent to the east side of the road near the southerly limits provides an excellent mitigation arca
for impacts elsewherc along the project alignment.  Alternative 2 - 4 approach the southcm
tcrminus from the east side of the existing road, and will result in grcater impacts to wetland
habitats of higher quality (including removal of the large oak trees) than Altemnative I.
Altemnative 2 - 4 will also require finding another sitc to mitigate the impacts from the loss of the
wetlands at the southerly limits of the project.

G. MITIGATION MEASURES

New wetlands will need to be created to replace filled wetlands associated with the project.
Wetlands will be replaced at minimum, on a 1:1 ratio. The area adjacent to the creek near the
4



Vasco Rd. Realignment. .

southerly limits of the projcct provides excellent potential for the establishment or enhancement
of the existing degraded riparian corridor. Trees removed as part of the project will require
mitigation at a 3:1 ratio (three trces for everyone removed). Likely tree species include willow
(Salix spp.), coast live oak (Quercus agrifolia), and tree of heaven (Ailanthus altissima).
Removal of the matured oaks trecs along the creck may result in a higher replacecment ratio.

Any impacts to threatened or endangered species habitat will also require mitigation. Any
mitigation for endangered specics will be spccies specific. If scveral species from a similar
habitat are affectcd, then mitigation will likely focus on creation and/or restoration of the
impacted habitat. Alameda County will develop a protection plan to rcduce any potential
impacts to important resources during pre-and post construction.

The proposed project should consider installation of similar fence along the proposed
realignment to conform with the cxisting Kit-fox/Tiger salamander protection fence located
along the segment of the road in Contra Costa County.

REFERENCES
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AGS Tnc. 1989. Draft preliminary geotechnical investigation: L Vasce Road relocation - Los
Vasqueros project. Contra Costa and Alameda Counties, California, Sacramento, CA, prepared
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PRELIMINARY DRAFT—For Review and Comment
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TRACK | INVESTMENTS

1998 Regional Transportation Plan for Contra Costa County
Project costs and revenues shown in millions of escalated dollars

1-80 HOV lanes, SR 4 to Carquinez Bridge $394 $0.0 $394

AC Transit enhanced servico. San Pablo Avenue $34 $0.0 $34
1-80: in .

SR 4 West widen to full freeway : $77.3 $6.0 $713

SR 4 East 8 lanes to Somersville, 6 lanes beyond (4) $131.9 $65.9 $65.9
SR 4 Bypass: widen to 4 lanes & new interchanges $41.4 $5.9 $35.5
SR 4: mtzrd\ange & panllel arterial projects (3) $25.0 $0.0 $25.0
1-680 Aux:llary Lanes Diablo Rd to Bollinger $729 $24.0 $48.9
SR 24 auxiliary lanes, Gateway Bivd to Brookwood $10.3 $0.0 $10.3
I-680: interchange & parallel arterial projects (3) $25.0 $0.0 $25.0

Vasco Rd improvements in Alameda County (5) $5.8 $0.0 $5.8
MTOS: Arteriai improvements $5.0 $0.0 $5.0
Total $472.4 $1ol.8 $370.5
Available Track | Revenues $480.2
Remaining Balance $109.7

(1) "Other Funds" are from local sales tax revenues and impact fees
(2) "Track | Funds” are from STP, CMAQ, TIP and IIP
(3) A suggested proxy list of interchange and arterial projects for analyzing air
quality conformity is:
a) widen Ygnacio Valley/Kirker Pass from Cowell to Clearbrook
b) improve the |-680-Alcosta interchange
c) widen Alhambra Avenue from SR 4 to McAlvey
d) widen Pacheco Blivd from Blum to Arthur
(4) SR 4 widening projects assume 50% of cost will be locally funded
(5) Contingent on Alameda County match of $5.8 M

ATTACHMENT M
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Baseline Projects for the 1998 Regional Transportation Plan
Contra Costa County

Project Status .
I-680/SR 24 Interchange Under Construction
1-680 Interchange/overcrossing improvements Under Construction
Richmond Parkway: Phase |B south & Phase 4 Under Construction
Oak Park Bivd overcrossing improvements - Locally Funded
Gateway Lamorinda Traffic Program Locally Funded

SR 4: RR Ave I/C improvements, widen to Loveridge Locally Funded

SR 24: auxiliary lane (initial stages of design only) Locally Funded

SR 4 Bypass: /C @ SR 4/160, 2 lanes to Balfour Locally Funded
Bollinger Canyon Rd: extend, Alcosta to Dougherty Locally Funded
Dougherty Rd: widen to 6 lanes, Red Willow to Alameda Locally Funded
Windermere Pkwy: construct 4 lanes Locally Funded
East Branch: construct 4 lanes, Bollinger to Camino Tassajars Locally Funded

SR 242: mixed-flow lane Locally Funded
1-680: HOV hanes, Benicia-Martinez Bridge to N. Main STIP Funds
Benicia-Martinez Bridge: construct 2nd span STIP Funds
Carquinez Bridge: replace west bridge, add HOV STIP Funds<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>