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Attention: Emarnan Pongpairoj
Katie Chounramany

BRIAN W. BARBER
Materials Design Engineer
Office of Engineering Services - Materials B

Supplemental Structural Section Recommendations-PS&E

This memorandum is in response your July 17, 2013 memorandum requesting supplemental
Full-Depth HMA pavement structural section design recommendations in preparation of a PS&E
for a Freeway Performance Initiative (FPI) project (EA 152721) to install ramp metering and
TOS at various locations on Route CC-4 from West Alhambra Avenue to East of Loveridge
Road (PM 8.0 to PM 25.0) and on Route 242 from Route 680 to Route 4 (PM 0.0 to PM 3.4) in
Contra Costa County.

Work will also include widening and restriping ramps to add extra lane(s) for storage and/or
preferential vehicles, maintenance vehicle pullouts, CHP enforcement pullouts, installation of
detector loops in existing and new pavement, installation of meter signals, ramp approach
warning signs, control box pads, and underground wiring. A CHP enforcement pullout and
acceleration lane may be installed on the right side of the freeway. All ADA ramps within
Caltrans R/W will be upgraded. There may be new barriers, guard railings and retaining walls at
some or all of the locations.

Our office previously provided pavement recommendations in our August &, 1912 memorandum

which remains valid for this project, along with thé updated supplemental recommendations as
provided in this current memorandum.

“Caltrans improves mobility across California”




Mr. Ghulam Popal

Attn: Emarnan Pongpairoj
Katie Chounramany

July 25, 2013

Information provided to us for review on this project attached with the referenced 07/17/2013
memorandum included the following:

A Site Location Map, plot dated 07/2/2013.

Locations Of Construction, Sheets LC1, LC-2, and LC-3, plot dated 06/25/2013.
Layout, L-1 through L-13, plot dated 06/21,24,25/2013.

Traffic Index (T.1.) data for this project provided in your 07/17/2013 E-mail.

In addition, your office provided Traffic Index (T.I.) information and ramp locations for the
requested Full-Depth HMA design in a July 17, 2013 E-mail.

Full-Depth Pavement Structural Section Design Recommendations

Note: We recommend the following full-depth structural sections be used for relatively narrow
(i.e. 6 feet or less) new pavement widening (including combined new travelled way and shoulder
width).

Full-Depth Design* (T.1.=12.0) for Route 4 Ramps at the following locations:

Location # 6-EB onramp from Alhambra Ave.
Location # 14-EB onramp from Pine St.

Location # 23-EB onramp from Morello Ave.
Location # 29-EB onramp from Pacheco Blvd.
Location # 52-WB onramp from Willow Pass Rd.

In Cut: Design Parameters: T.Ligyear = 12.0; Subgrade Soil R-value naive = 5; G.E.pesign = 3.81'
1.50' HMA(A); 0.35' AS(4)

In Fill: Design Parameters: T.lag.year= 12.0; Subgrade Soil R-value rig = 15; G.E.pesign = 3.32'
1.40' HMA(A); 0.35' AS(4)

Full-Depth Design* (T.1.=10.0) for Route 4 Ramps at the following locations:

Location # 8-WB onramp from Pine St.

Location # 14-WB onramp from Pine St.
Location # 18-WB onramp from Morello Ave.
Location # 40-WB onramp from Solano Way
Location # 41-EB onramp from Solano Way

e Location # 43-WB onramp from Willow Pass Rd.,

In Cut: Design Parameters: T.I.3gyear= 10.0; Subgrade Soil R-value nutive = 5; G.E.pesign = 3.09'
1.20' HMA(A); 0.35' AS(4)

“Caltrans irmproves mobility across California”
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Attn; Emarnan Pongpairoj
Katie Chounramany
July 25, 2013

In Fill: Design Parameters: T.Lagyer= 10.0; Subgrade Soil R-value ri = 15; G.E.peign = 2.76'
1.10 HMA(A); 0.35' AS(4)

Notes:

HMA(A) = Hot Mix Asphalt (Type A)

AS (4) = Aggregate Subbase (Class 4)

*Full-Depth design to apply to both the travelled-way and shoulder new pavement structural
section.

If you have any comments or questions, please contact Brian Barber at 622-5490.

c: Daily File, Route File

BBarber/bb/CC-4/242, EA 0412000628 Supplemental Full-Depth Struc. Sec. Recom.

“Caltrans improves mobility across California”
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Atten: Katie Chounramany
August 8, 2012

Page 2

PAVEMENT DESIGN RECOMMENDATIONS

Based on the T.L's provided and a subgrade soil R-value (estimated from work previously done
in the project area) our pavement structural section design recommendations are provided as
follows:

Route 4 Ramps (Locations: 16, 17 18. 19, 20)

In Cut: Design Parameters: T.L3g.year= 12.0; Subgrade Soil R-value nagive = 5; G.E.pesign = 3.71"
0.60' HMA(A); 1.00' AB(3); 1.55' AS(4)

In Fill: Design Parameters: T.L2g yesr = 12.0; Subgrade Soil R-value gy = 15; G .E.pesign = 3.32'
0.60' HMA(A); 1.00' AB(3); 1.15' AS(4)

Route 4 Ramps- All Other Locations & Route 242 Ramps
In Cut: Design Parameters: T.L2g.year = 10.0; Subgrade Soil R-value nagive = 5; G.E.Design = 3.09

0.50' HMA(A); 0.85' AB(3); 1.25' AS(4)
In Fill: Design Parameters: T.Lzg.yer = 10.0; Subgrade Soil R-value gy = 15; G.E.pesign = 2.76'
0.50 HMA(A); 0.85' AB(3); 0.95' AS(4)

Route 4 Mainline, PM 8.0 & Route 242 Mainline, PM 0-3.4

2-Right Lanes
In Cut: Design Parameters: T.Lag.yer = 12.5; Subgrade Soil R-value nagve = 5; G.E.pesign = 3.86'

0.65' HMA(A); 1.05' AB(3); 1.65' AS(4)
In Fill: Design Parameters: T.I20.year= 12.5; Subgrade Soil R-value gy = 15; G.E.pesign = 3.45'
0.65' HMA(A); 1.05' AB(3); 1.20' AS(4)

Median

In Cut: Design Parameters: T.Lagyear = 10.5; Subgrade Soil R-value nave = 5; G.E.pesign = 3.24'
0.55' HMA(A); 0.85' AB(3); 1.35' AS4)

In Fill: Design Parameters: T.L2¢.ycor = 10.5; Subgrade Soil R-value gy = 15; G.E.pesign = 2.90'
0.55' HMA(A); 0.85' AB(3); 1.00' AS4)

Shoulder

In Cut: Design Parameters: T.Lag.year = 8.0; Subgrade Soil R-value nagve = 5; G.E .pesign = 2.47'
0.40' HMA(A); 0.65' AB(3); 0.95' AS4)

In Fill: Design Parameters: T.I.2¢.year = 8.0; Subgrade Soil R-value gy = 15; G.E.pesign = 2.21"
0.40' HMA(A); 0.85' AB(3); 0.70' AS(4)

“Caltrans improves mobility across California”
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Atten: Katie Chounramany
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Page 3

Route 4 Mainline, PM 15.0

2-Right Lanes
In Cut: Design Parameters: T.L20.year = 13.0; Subgrade Soil R-value nggye = 53; G.E pesign = 4.01"

0.65' HMA(A); 1.10' AB(3); 1.70' AS(4)
In Fill: Design Parameters: T.120.year = 13.0; Subgrade Soil R-value gy = 15; G.E.pesign = 3.59'
0.65' HMA(A); 1.10' AB(3); 1.30' AS(4)

Median

In Cut: Design Parameters: T.L20.year = 11.0; Subgrade Soil R-value nggve = 5; G .E.pesign = 3.40'
0.55' HMA(A); 0.90' AB(3); 1.40' AS(4)

In Fill: Design Parameters: T.1.20-year = 11.0; Subgrade Soil R-value = 15; G.E.pesign = 3.04°
0.55' HMA(A); 0.90' AB(3); 1.05' AS(4)

Shoulder

In Cut: Design Parameters; T.120.year = 8.5; Subgrade Soil R-value nygye = 5 3 G.E.pesign = 2.62'
0.40' HMA(A); 0.70' AB(3); 1.05' AS(4)

In Fill: Design Parameters: T.Lg.year = 8.5; Subgrade Soil R-value 5, = 15 3 G.E.pesign = 2.35'
0.40' HMA(A); 0.70' AB(3); 0.75' AS4)

Maintenance and CHP Pullout Structural Sections

Construct the Maintenance and CHP Pullout structural sections the same as the new adjacent
ramp or new mainline shouider sections. In any case do not construct the maintenance and CHP
pullout structural sections with less than a T.L=8.0. i.e. in Cut 0.40' HMA(A); 0.65' AB(3);
0.95' AS(4) or in Fill 0.40' HMA(A); 0.85' AB(3); 0.70" AS(4). An optional Full-Depth HMA
pavement section if the Maintenance and CHP Pullouts are constructed independently of adjacent
new pavement would be (for a T.1.=8.0): In Cut 0.95' HMA(A); 0.35' AS(4) and in Fill 0.85'
HMA(A); 0.35' AS(4).

ADA Curb Ramp Structural Section

Construct the ADA curb ramps with 0.33' PCC over 0.50' AB(Q3).

Notes:

HMAC(A) = Hot Mix Asphalt-Type A
AB(3) = Aggregate Base-Class 3
AS(4) = Aggregate Subbase-Class 4
PCC = Portland Cement Concrete

“Caltrans improves mobility across California”
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Transportation Engineer Chief, Branch A
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Geotechnical Services Geotechnical Services
Division of Engineering Services Division of Engineering Services

: Geotechnical Design Report for Ramp Widening at Eleven Locations on Route 4

This report presents the results of our studies performed for the proposed ramp widening at
eleven locations on State Route 4 in Contra Costa County, as part of the Freeway Performance
Initiative (FPT) project. The FPI project proposes to widen ramps and install ramp metering and
Traffic Operations System (TOS) elements at various locations on Route 4 and Route 242.

This report defines the geotechnical conditions as evaluated from field and laboratory test data. It
provides geotechnical recommendations and specifications for design and construction of the
ramp widening portion of the project. Geotechnical design recommendations for the TOS
elements will be provided in a separate report to your Office when all pertinent information
(exact locations and types of TOS elements) is made available to us. Foundation
recommendations for a soil nail wall proposed at one ramp widening location will be provided in
another report to Structural Design.

Conclusions and recommendations presented in this report are based on subsurface exploration
and laboratory testing programs. Variations between anticipated and the actual subsurface
conditions may be encountered in localized areas during construction. This Office should be
contacted for review and supplemental recommendation if significant variation in subsurface
conditions is encountered during construction.

This report is intended for use by the project design engineer, construction personnel, bidders
and contractors.

Nikoui, Branch Chief; at (510) 286 4811.

c¢: TPokrywka, HNikoui, SYang, SAwad, Daily File, Route File, Translab File.

SYang/mm

“Caltrans improves mobility across California™
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INTRODUCTION

The Freeway Performance Initiative (FPI) project proposes to widen ramps and install
ramp metering and Traffic Operations System (TOS) elements at various locations on
Route 4 from West of Alhambra Avenue to East of Loveridge Road, and on Route 242
from Route 680 to Route 4 in Contra Costa County, California (Figure 1). The purpose of
this Geotechnical Design Report (GDR) is to document subsurface geotechnical
conditions, provide analyses of the anticipated site conditions as they pertain to the
project described herein, and to recommend design and construction criteria for the
proposed ramp widening at eleven locations on Route 4 (Figure 1):

® Pine Street Westbound

® Pine Street Eastbound

® Pacheco Boulevard Westbound

e Pacheco Boulevard Eastbound

® Morello Avenue Westbound

® Morello Avenue Eastbound

® Solano Way Westbound

e Solano Way Eastbound

e Alhambra Avenue Eastbound

e Willow Pass Road Westbound

e Port Chicago Highway Westbound

This report also establishes a geotechnical baseline to be used in assessing the existence
and scope of changed site conditions. This report is intended for use by the project design

engineer, construction personnel, bidders and contractors.

Foundation recommendations for the TOS elements and one soil nail wall proposed

herein will be provided in separate reports.

The vertical datum used in this report is NAVD 88. The horizontal datum is NAD 83.
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2.1

2.2

In summary, the following tasks were performed for the preparation of this GDR:

. Geologic literature study;

. Field geotechnical exploration, including drilling 8 exploratory borings, performing
Standard Penetration Test (SPT) and Pocket Penetrometer (PP) Test, and collecting
soil samples;

. Laboratory testing of selected samples;

. Stability analysis of cut and fill slopes and embankment foundation design;

. Preparation of this GDR.

EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

Project Background/ Existing Facilities

The section of Route 4 within the project limits, PM 8 to PM 25, consists of divided six-
lane freeways with standard 12-foot wide lanes and standard 10-foot wide shoulders. The
section of Route 242 within the project limits from Route 4 to Interstate 680 also consists
of divided six-lane freeways with standard 12-foot wide lanes and standard 10-foot wide
shoulders. There are numerous bridges located within the project limits; however, none of

them will be affected by the proposed project.

Proposed Improvements

The project will generally consist of widening and re-striping the ramps to add extra
lane(s) for storage and/or preferential vehicles, maintenance pullouts, CHP enforcement
pullouts, installation of detector loops in existing and new pavement, installation of meter
signals, warning signs approaching the ramp, control box pads, and underground wiring
to signs and signals. A CHP enforcement pullout and acceleration lane may be installed
on the right side of the freeway. All ADA curb ramps within the right-of-way will be
upgraded. There may be new barriers, guard rails and retaining walls to install at some or

all of the locations. Work will be within the state right of way, except for possibly some
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warning signs on local streets approaching the ramps and power connection to some TOS

elements.

PERTINENT REPORTS AND INVESTIGATIONS

The Preliminary Geotechnical Report by R. Karpowicz and G. Wilcox of our Office,
dated December 2011, provides background information on geologic and geotechnical
settings at the project area and preliminary geotechnical recommendations for ramp
widening at various locations. A list of references of pertinent geologic/geotechnical

information was included in that report.

PHYSICAL SETTING

Climate

The climate in the project area is characterized as Mediterranean, with warm, dry
summers and cool, moist winters. The average annual temperature varies from 56°F to
62° F, with the mean maximum temperature occurring in July of 87° F and the mean low
temperature occurring in December of 38° F. Temperature variations between night and
day tend to be relatively big during summer with a difference that can reach 32 degrees
Fahrenheit, and fairly limited during winter with an average difference of 16 degrees

Fahrenheit.

The average annual precipitation for the Concord area over 69 years is 19 inches, with
most of the precipitation falling between the months of November and March. The wettest
month of the year is January with an average rainfall of 4.25 inches. Winter storms that
move through the area are usually of moderate duration and intensity, but sometimes the

rainfall is heavy enough to cause flooding.
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4.2

4.3

Topography and Drainage

The project is located at the northern part of Contra Costa County, which is located at the
northern end of the Diablo Range of Central California. It is bounded on the north by
Carquinez Strait, through which flows 27% of California's surface water runoff (USGS,
1997). The County is bordered to the west by the San Francisco Bay, to the east by the San
Joaquin Valley, and to the south by the Livermore Valley. Contra Costa is one of the nine
Bay Area counties with streams that are tributaries to San Francisco Bay. Most of the
county is mountainous with steep rugged topography. Mount Diablo, in the center of the
county, is one of the highest peaks in the Bay Area, reaching an elevation of 1173 meters
(3,849 ft). Although the project extends over two spur ridges, the majority of the project
is located on relatively low, flat lying ground of the Clayton-Concord Valley. According
to the USGS topographic maps for the area, the low point of the project, along the
northern margin of the Diablo Valley, is located at an elevation of 20 feet above mean sea
level. The high point of the project, at the crest of a spur ridge of Mount Diablo, is located

at an elevation of 475 feet above mean sea level.

Overall drainage within the project limits flows to the north to the Sacramento River

Delta and Carquinez Strait, and ultimately flowing west to the San Francisco Bay.

Regional Geology and Seismicity

The project is located in the northern portion of the Diablo Mountain Range within the
Coast Range Geomorphic Province of Central California, a series of northwest-trending
mountain ranges and intermountain valleys, bounded in the east by the Great Valley and
to the west by the Pacific Ocean. The central portion of the project is located in the
Diablo Valley, a broad, sediment-filled basin completely surrounded by the northern
portion of the Diablo Mountain range. The eastern portion of the project is located on the
eastern flank of the Martinez Ridge of the Diablo Mountain Range. The eastern portion

of the project is located on the foothills of the northern Diablo Mountain Range, adjacent
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to the Sacramento River Delta.

Seismologic and geologic experts convened by the U. S. Geological Survey concluded
that there is a 62% probability for at least one "large" earthquake of magnitude 6.7 or
greater in the Bay Area before 2032. They also maintain that there could be more than
one earthquake of this magnitude and that numerous "moderate" earthquakes of about
magnitude 6 are probable before 2032. The San Andreas Fault is estimated to have a
21% probability of producing a magnitude 6.7 or larger earthquake by the Year 2032
(WGCEP, 2003). The probability of the Hayward, Calaveras, and Greenville Faults
producing a similar size earthquake during the same time period is 27%, 11% and 3%,

respectively.

EXPLORATION

Geotechnical Design-West conducted field investigations for this project.  The
investigations included several site visits, studying the geology of the area, and drilling a
total of seven power borings (see Table 2 below). These borings were drilled in the
vicinity of three of the proposed ramp widening locations: Pine Street W/B, Pine Street
E/B, and Pacheco Boulevard W/B. These locations have deeper cut slopes that warrantee
more detailed studies. The other locations have either minor cut slope or minor fill slope.
Refer to Section 7.2 of this report for detailed descriptions of the foundation materials at

these locations.

Drilling and Sampling

A total of seven geotechnical exploratory borings were drilled to investigate subsurface
soil conditions for the proposed ramps widening. All were rotary wash borings, using a
truck-mounted drill rig. Of the seven borings, two were vertical borings and five were
horizontal borings. Table 1 lists the locations and depths of these borings and the dates

they were drilled. The horizontal borings were typically 3 to 4 feet above roadway
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G

elevation, at a downward inclination of 3 degrees from horizontal. The vertical borings

were drilled at the roadway elevation.

Table 1. Summary of Boring Location, Depth, and Groundwater Data

32.7Rt.

Boring No SI;:tCiztriior?é Type of Boring D(g:gt/h Boring Date Drilled
Offset Boring Elevation (ft) (ff) Depth (ft) | (GW Measured)
RC-12:001A | Fine WB, 22489, 1 b izontal 2132 * 25 6/26/12
37.7 Rt.
RC-12-003 | Fine WB, 25436, | by ontal 203.7 * 30 6/26/12
32.4° Rt.
Pine WB, 24+74, . 8/21/12
RC-12-004 20.6° RL. Vertical 199.1 7 31.5 (8/22/12)
Pacheco WB .
- - ’ %
RC-12-005 21496, 41.6° Rt. Horizontal 53.7 33 6/27/12
Pacheco WB .
- - ’ %
RC-12-006 28+46, 25.1° Rt. Horizontal 75.4 30 8/22/12
Pacheco WB, . 8/22/12
RC-12-007 27498, 15.8' Rt. Vertical 69.9 7 31.5 (8/24/12)
RC-12-008 | Pime BB 15424, 1 by ontal 189.0 * 25 8/20/12

* Groundwater was not measured.

GEOTECHNICAL TESTING

In Situ Testing

In the vertical borings, Standard Penetration Tests (SPT) were performed at 5-feet

interval in soil strata. Pocket Penetrometer (PP) tests were conducted on soil samples

showing apparent cohesion. Visual soil classifications were made in the field in

accordance with the Unified Soil Classification System. Soil samples were collected for

laboratory testing. Further, for rock samples, Rock Quality Determination (RQD) and

percent of sample recovery for each run were also recorded. For all horizontal borings,

continues core samples were collected in boxes.
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7.1

Laboratory Testing

Laboratory tests were performed to investigate corrosivity of project site soils. According
to current Caltrans Corrosion Guidelines (V2.0, November 2012), a soil is considered
non-corrosive for structure foundation elements, if the pH value is 5.5 or greater, chloride
concentration is 500 ppm or less, and sulfate concentration is 2000 ppm or less. A
minimum resistivity of less than 1000 ohm-cm is also an indicator of higher propensity
for corrosion. Based on our laboratory corrosion test performed on four soil samples
(Table 2), the soil at Pine Street W/B and Pacheco Boulevard W/B may be considered
corrosive. These results shall be taken into consideration for design of one soil nail wall

proposed at Pine Street W/B (Section 8.1), and/or any culvert at these locations.

Table 2. Soil Corrosion Test Summary

Sample Sample Min. Chloride | Sulfate Is site
Location P Location Depth | Resistivity | pH | content | content .
ID No. corrosive
(ft) (ohm-cm) (ppm) | (ppm)

RC-12-001A - Pine St. W/B 3-15 452 5.5 458 3400 Yes
RC-12-004 | C633313 | Pine St. W/B 2-4 1112 7.5 - - No
RC-12-005 | C633312 PaCh$fBBIVd 1525 563 32 ; ; Yes
RC-12-007 | C633314 PaCh$fBBIVd 1-3 1603 | 8.0 ; ; No

GEOTECHNICAL CONDITIONS

Site Geology

In general the portion of the project located in the Diablo Valley is underlain by
Quaternary alluvial deposits and the portion of the project passing over the foothills of the
Diablo Mountain Range is underlain by bedrock. The depositional environment of the
Quaternary deposits comprises a transgressive sequence of alluvial fan and fan-delta
deposits, as shown in Figure 2. The bedrock formations underlying the foothills portion of

the project are shown in Figure 3.
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7.1.1

7.2

Natural Slope Stability

Some of the existing ramps are adjacent to cut slopes, while the others are on fill
embankments. Our field inspection did not indicate any slope stability issue at all eleven

ramp widening locations.

Soil and Groundwater Conditions

The subsurface soil conditions at three of the ramp widening locations are evaluated using
the data obtained from the borings drilled for this project (Refer to Section 5) and from
available as-built plans. The subsurface soil conditions at these locations are described
below. Detailed descriptions of the foundation soils and boring locations are presented on
the LOTB sheets, which should be included in the Contract Plans. For the rest of the
widening locations, no field exploration was performed as the widening work is minor
and the existing embankments are in good conditions. Brief descriptions of the proposed

widening work at these locations are also presented below.

Pine Street W/B

The proposed widening at this ramp is approximately 985 feet long (from Sta. 20+85 to
30470), with maximum cut of 15 feet horizontal (10 feet vertical) in the existing slope on
the right side (the existing slope is 1.5H:1V). Based on the two horizontal borings drilled
on the slope (RC-12-001A and RC-12-003), the subsurface materials on the slope are
predominantly soft sandstone/claystone, with zero to 15 feet cover of dense clayey sand
or stiff sandy clay. The vertical boring (RC-12-004) shows that subsurface soil under the

ramp pavement is very dense sand (SPT blow count Ngg > 50).

Groundwater was measured at 7 feet depth (Elevation 192 feet) in vertical boring RC-12-
004 on August 22, 2012 (Table 1). Note that groundwater level typically fluctuates with

season and correlates with the local geology and topography.

14
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Pine Street E/B

The proposed widening at this ramp is approximately 1180 feet long (from Sta. 10+00 to
21+80), with maximum cut of 20 feet horizontal (10 feet vertical) in the existing slope on
the right side (the existing slope is 2H:1V). Based on the horizontal boring drilled on the
slope (RC-12-008), the subsurface materials on the slope are predominantly medium stiff
to very stiff sandy silt and silty/clayey sand (Pocket Penetrometer PP value = 0.5 — 2.5
tsf). Soft siltstone bedrock was encountered at 17 feet depth (along the direction of

boring). Groundwater was not recorded at the time of drilling.

Pacheco Boulevard W/B

The proposed widening at this ramp is approximately 1120 feet long (from Sta. 20400 to
31+20), with two segments of fill (from Sta. 20+00 to 20+50 and from Sta. 22+60 to
23+70) and two segments of cut (from Sta. 20+70 to 22+60 and from Sta. 23+70 to
31420) in the existing slope on the right side. Between Sta. 20+70 to 22460, the
maximum cut is 2 feet vertical (the existing slope is 2H:1V). Based on the horizontal

boring drilled on the slope (RC-12-005), the subsurface material is soft claystone.

Between Sta. 23+70 to 31420, the maximum cut is 4 feet vertical (the existing slope is
2H:1V). Based on the horizontal boring drilled on the slope (RC-12-006) and one
adjacent vertical boring (RC-12-007), the subsurface material on the slope is soft

siltstone/claystone with PP value greater than 1.5 tsf.

Groundwater was measured at 7 feet depth (Elevation 62.9 feet) in vertical boring RC-12-

007 on August 24, 2012 (Table 1).

Pacheco Boulevard E/B

The proposed widening at this ramp is approximately 760 feet long (from Sta. 20+00 to
27+60), with minor cut of one foot vertical on the right side. No field exploration was

performed considering this is very minor earthwork.

15
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Morello Avenue W/B

The proposed widening at this ramp is approximately 1310 feet long (from Sta. 20400 to
31+10), on the right side of an existing fill embankment, which has a slope of 2H:1V or
flatter. The widening portion has a maximum width of 8 feet over the existing slope. No
field exploration was performed considering widening will be on an engineering fill

embankment which is in good conditions.

Morello Avenue E/B

The proposed widening at this ramp is approximately 1250 feet long (from Sta. 104+00 to
22450), on the right side of an existing fill embankment, which has a slope of 2H:1V or
flatter. The widening portion has a maximum width of 3 feet over the existing slope. No
field exploration was performed considering widening will be on an engineering fill

embankment which is in good conditions.

Solano Way W/B

The proposed widening at this ramp is approximately 950 feet long (from Sta. 20+00 to
29+50), on the right side of an existing fill embankment, which has a slope of 2H:1V or
flatter. The widening portion has a maximum width of 8 feet over the existing slope. No
field exploration was performed considering widening will be on an engineering fill

embankment which is in good conditions.

Solano Way E/B

The proposed widening at this ramp is approximately 1000 feet long (from Sta. 104+00 to
20+00), on the right side of an existing fill embankment, which has a slope of 2H:1V or
flatter. The widening portion has a maximum width of 8 feet over the existing slope. No
field exploration was performed considering widening will be on an engineering fill

embankment which is in good conditions.

16
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7.3

Alhambra Avenue E/B

The proposed widening at this ramp is approximately 800 feet long (from Sta. 10+00 to
18+00), on the right side of an existing fill embankment, which has a slope of 2H:1V.
The widening portion has a maximum width of 7 feet over the existing slope. No field
exploration was performed considering widening will be on an engineering fill

embankment which is in good conditions.

Willow Pass Road W/B

The proposed widening at this ramp is approximately 1570 feet long (from Sta. 104+00 to
25+470), with minor cut slope from Sta. 10+00 to approximately 15+00 and minor fill
from 15400 to 25+70. No field exploration was performed considering the earthwork

involved is minor.

Port Chicago Highway W/B

The proposed widening at this ramp is approximately 3220 feet long (from Sta. 104+00 to
42+20), with minor fill on the right side from Sta. 15+00 to 15+90 and from 24450 to

26+50. No field exploration was performed considering the earthwork involved is minor.

Project Site Seismicity

Figure 4 shows the faults near the project site. The Concord fault is included in an
Alquist-Priolo Earthquake Fault Zone because it is sufficiently active (Historic/Holocene
active) and well-defined. The Concord Fault zone intersects the project alignment
approximately at Highway 4 between PM 13.31 and 13.53 and at Highway 242 between
PM 1.45 and 1.73. The Contra Costa Shear Zone shown west of the westernmost extent
of the project is currently considered late-Quaternary or Quaternary active and therefore

not Caltrans-active.
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7.3.1

Table 3 lists these two faults and maximum credible earthquake magnitudes that can be
generated. Two 1-2 mile long faults north of Route 4 are also considered late-Quaternary

or Quaternary active and do not need to be considered for fault rupture (Figure 4).

Table 3. Adjacent faults and maximum magnitudes *

Fault Distance from project (Miles) 1\]{:1)21?21 ir:kgr(el‘/\?ll\}v);e
Concord . 0
(Highway 4 PM 13.31 to13.53 & 6.6
Highway 242 PM 1.45t0 1.73)
Southampton
(Contra Costa 0.31 west 6.5
Shear Zone)

*Caltrans ARS online v2.0.4

Ground Motions

Ground shaking: Using Caltrans ARS online v2.0.4 and assuming average shear wave

velocity within top 100 feet (30 meters) depth is 984 fps (300 m/s, corresponding to stiff
soil profile), the calculated peak ground accelerations at the project site range from 0.58g

to 0.82g, with 0.69g at Pine Street ramps.

Liquefaction: Liquefaction is a phenomenon in which loose, saturated, fine-grained
granular soils behave like a fluid when subjected to high intensity ground shaking.
Liquefaction occurs when three general conditions exist: (1) shallow ground water; (2)
low-density, fine, sandy soils; and, (3) high-intensity ground motion. Saturated, loose
and medium dense, cohesionless soils exhibit the liquefaction potential, while dense
cohesionless soil and cohesive soil exhibit the lowest, negligible liquefaction potential.
Effects of liquefaction on ground surface include sand boils, settlement and lateral

spreading.

Investigation of the boring logs drilled at three of the ramp widening locations (Table 1)

indicates that the materials encountered at these locations are mostly cohesive soils,
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7.3.2

8.1

sedimentary rock, or dense to very dense silty/clayey sand. Therefore, the potential for
liquefaction during a seismic event at these locations is very low. For the rest of the ramp
widening locations, the impact of liquefaction, if any, is negligible as the widening work

is minor and no structure elements are involved.

Ground Rupture

As mentioned above, only the Concord fault is considered Caltrans-active for the
purposes of fault rupture evaluation. Solano Way Undercrossing ramps are closest to the
fault at 1000 feet. Based on work by Petersen et al (2011), no offset is expected on

approximately located faults at this distance.

GEOTECHNICAL ANALYSES AND DESIGN

Geotechnical Recommendations for Ramp Widening

Table 4 summarizes geotechnical recommendations for ramp widening at all eleven
locations. We recommend 2H:1V to 1:1 cut slope or 2H:1V fill slope for most locations.
For some minor fill slopes, we recommend 1:1 asphalt concrete fill (Figure 5).
Geosynthetic reinforced embankment (Figure 6) is recommended at Alhambra Avenue
E/B, between Sta. 16425 and 17+60. The only structural solution is a soil nail wall at
Pine Street W/B, between Sta. 21+90 to 29+15, with maximum height of approximately
10 feet.

For geosynthetic reinforced embankment (Figure 6), the geosynthetic shall be geogrid
with long-term design strength (LTDS) of 1200 plf. The geogrid shall be 5 feet wide, with
vertical spacing of one foot. The width of excavation shall be at least 8 feet to allow the
compactor to operate on. Please consult District Office of Landscape Architecture for

erosion control details on finished slope.
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Table 4. Geotechnical Recommendations for Ramp Widening

Location Stationing Recommendation
Pine Street W/B 21+00 — 21490 | 1:1 cut slope
21490 — 29+15 | Soil nail wall
29+15 —30+00 | 1:1 cut slope
Pine Street E/B 10+45 —21+00 | 2H:1V cut slope
21+00 — 21+80 | 1.5H:1V cut slope
Pacheco Boulevard W/B 20+70 — 22+20 | 1.5H:1V cut slope
23+70 —31+20 | 1.5H:1V cut slope
Pacheco Boulevard E/B 20+00 — 27+60 | 2H:1V cut slope
Morello Avenue W/B 20+65 — 27+05 | 2H:1V fill slope
27+05 — 29+80 | 1:1 asphalt fill slope
29+80 — 33+10 | 2H:1V fill slope
Morello Avenue E/B 11+50 — 19425 | 2H:1V fill slope
Solano Way W/B 20+00 — 28+75 | 2H:1V fill slope
28+75 —29+50 | 1:1 asphalt fill slope
Solano Way E/B 10+50 — 19420 | 2H:1V fill slope
19+20 — 20+00 | 1:1 asphalt fill slope
Alhambra Avenue E/B 16+00 — 16+25 | 1:1 asphalt fill slope
16+25 — 17+60 | Geosynthetic reinforced embankment
17460 — 17480 | 1:1 asphalt fill slope
Willow Pass Road W/B 10+00 — 15+00 | 2H:1V cut slope

15400 — 18455

2H:1V fill slope

18455 - 25470

1:1 asphalt fill slope

Port Chicago Highway W/B

15400 — 15490

2H:1V fill slope

24450 — 26+50

2H:1V or flatter fill slope

Structure section
(widening)

AC

NEN

Extending
AB

Extending
AC

1:1 or
flatter

FIGURE 5: Asphalt Concrete Fill Slope

04-CC-4 PM R8.0/25.0
04-CC-242 PM 0.0/3.4
EA 04-152700 JANUARY 2013
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8.2

8.2.1

Structure section

. . 8' min. ‘
(widening) | 1.5H:1V or

Geogrid
(LTDS = 1200 plf)

Limit of 8 min. e
excavation

FIGURE 6: Geosynthetic Reinforced

c Embankment
04-CC-4 PM R8.0/25.0

Gftrans 04-CC-242 PM 0.0/3.4
EA 04-152700 JANUARY 2013

Cuts and Excavations

The majority of cuts are at Pine Street W/B, Pine Street E/B, and Pacheco Boulevard
W/B. Excavation difficulty is anticipated at Pine Street W/B and Pacheco Boulevard W/B

where subsurface materials are predominantly soft sedimentary rocks.
The materials obtained from excavation may be used for construction of the
embankments if they meet the requirement of the Standard Specifications for Imported

Borrow. Otherwise, they may be used for contour grading and landscaping purposes.

Grading Factors

Use 0.95 and 0.90 for earthwork factor for embankment material and native soil
(respectively) excavated and reused in embankment construction. Use 1.0 for the

earthwork factor for materials obtained from obliteration of existing roadway.
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8.3

8.4

8.5

10.

Embankment Fills

In general, fill material should be a soil or soil/rock mixture that is free of organic matter
and other deleterious substances in accordance with Section 19 of Caltrans Standard
Specifications. In addition, imported borrow material should have a minimum R-value of
15. Asphalt concrete and aggregate base that are pulverized to meet the size requirements

for fill material could be reused as fill.
All fill should be constructed in accordance with Caltrans Standard Specifications Section
19, entitled “Earthwork.” Relative compaction of not less than 90% should be achieved

in all fill materials, except where 95% is required.

Earth Retaining Systems

As mentioned above, soil nail wall is recommended at Pine Street W/B, between Sta.
21490 to 29+15, with maximum height of approximately 10 feet. A separate Foundation

Report for this wall will be prepared for Structure Design.

Minor Structures

A number of CMS signs are proposed throughout the project area. Geotechnical
investigations for these signs are still ongoing. The results will be provided in a separate

GDR.

MATERIAL SOURCES

This section is covered in the Materials Report.

MATERIAL DISPOSAL

Excess material shall be disposed of outside State R/W as per Section 19 of the Standard
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Specifications.
11. CONSTRUCTION CONSIDERATIONS
11.1 Differing Site Conditions

See Section 4-1.06 of the 2010 Caltrans Standard Specifications for details. Early
communication between the Resident Engineer, the Contractor and the Office of
Geotechnical Design — West is recommended as soon as differing site conditions are

recognized during construction.

12. APPENDIX

A. Laboratory Test Results




Appendix A

Laboratory Test Results
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flex your power!

Be energy efficient!

MR. GHULAM POPAL
Branch Chief
Design SHOPP

Date: July 25, 2013

File: 4-CC-4 PM 8.0/25.0
4-CC-242 PM 0.0/3 .4
EA 0412000628 (04-152721)
Install Ramp Metering
& TOS Elements
FPI Project

Attention: Emarnan Pongpairoj
Katie Chounramany

BRIAN W. BARBER
Materials Design Engincer
Office of Engineering Services - Materials B

Supplemental Structural Section Recommendations-PS&E

This memorandum is in response your July 17, 2013 memorandum requesting supplemental
Full-Depth HMA pavement structural section design recommendations in preparation of a PS&E
for a Freeway Performance Initiative (FPI) project (EA 152721) to install ramp metering and
TOS at various locations on Route CC-4 from West Alhambra Avenue to East of Loveridge
Road (PM 8.0 to PM 25.0) and on Route 242 from Route 680 to Route 4 (PM 0.0 to PM 3.4) in
Contra Costa County.

Work will also include widening and restriping ramps to add extra lane(s) for storage and/or
preferential vehicles, maintenance vehicle pullouts, CHP enforcement pullouts, installation of
detector loops in existing and new pavement, installation of meter signals, ramp approach
warning signs, control box pads, and underground wiring, A CHP enforcement pullout and
acceleration lane may be installed on the right side of the freeway. All ADA ramps within
Caltrans R/W will be upgraded. There may be new barriers, guard railings and retaining walls at
some or all of the locations.

Our office previously provided pavement recommendations in our August 8, 1912 memorandum

which remains valid for this project, along with the updated supplemental recommendations as
provided in this current memorandum.

“Caltrans impraves mobility across California”



Mr. Ghulam Popal

Attn: Emarnan Pongpairoj
Katie Chounramany

July 25,2013

Information provided to us for review on this project attached with the referenced 07/17/2013
memorandum included the following;:

A Site Location Map, plot dated 07/2/2013.

Locations Of Construction, Sheets LC1, LC-2, and L.C-3, plot dated 06/25/2013.
Layout, L-1 through L-13, plot dated 06/21,24,25/2013.

Traffic Index (T.L.) data for this project provided in your 07/17/2013 E-mail.

In addition, your office provided Traffic Index (T.1.) information and ramp locations for the
requested Full-Depth HMA design in a July 17, 2013 E-mail.

Full-Depth Pavement Structural Section Design Recommendations

Note: We recommend the following full-depth structural sections be used for relatively narrow
(i.. 6 feet or less) new pavement widening (including combined new travelled way and shoulder
width).

Full-Depth Design* (T.1.=12.0) for Route 4 Ramps at the following locations:

Location # 6-EB onramp from Alhambra Ave.
Location # 14-EB onramp from Pine St.

Location # 23-EB onramp from Morello Ave.
Location # 29-EB onramp from Pacheco Blvd.
Location # 52-WB onramp from Willow Pass Rd.

In Cut: Design Parameters: T.Lop.year = 12.0; Subgrade Soil R-value nuive = 5; G.E.pesign = 3.81"
1.50' HMA(A); 0.35' AS(4)

In Fill: Design Parameters: T.l.y¢.year = 12.0; Subgrade Soil R-value gy = 15; G.E.pesign = 3.32'
1.40' HMA(A); 0.35' AS(4)

Full-Depth Design* (T.1.=10.0) for Route 4 Ramps at the following locations:

e Location # 8-WB onramp from Pine St.

¢ Location # 14-WB onramp from Pine St.
Location # 18-WB onramp from Morello Ave.
Location # 28-WB onramp from Pacheco Blvd.
Location # 40-WB onramp from Solano Way
Location # 41-EB onramp from Solano Way
Location # 43-WB onramp from Willow Pass Rd.

In Cut: Design Parameters: T.Lag.yeasr= 10.0; Subgrade Soil R-value nasve = 5; G.E.Design = 3.09'
1.20' HMA(A); 0.35' AS(4)

“Calirans improves mobility across California”



Mr. Ghulam Popal

Attn: Emarnan Pongpairoj
Katie Chounramany

July 25, 2013

In Fill: Design Parameters: T.1.20.year = 10.0; Subgrade Soil R-value ri = 15; G.E.pesign = 2.76'
1.10 HMA(A); 0.35' AS(4)

Notes:

HMA(A) = Hot Mix Asphalt (Type A)

AS (4) = Aggregate Subbase (Class 4)

*Full-Depth design to apply to both the travelled-way and shoulder new pavement structural
section.

If you have any comments or questions, please contact Brian Barber at 622-5490.

c: Daily File, Route File

BBarber/bb/CC-4/242, EA 0412000628 Supplemental Full-Depth Struc. Sec. Recom.

“Caltrans improves mobility across California”



To:

From:

Subject:

State of California Business, Transportation and Housing Agency
DEPARTMENT OF TRANSPORTATION

Memorandum Flex your power!

Be energy efficient!

MR. MUTHANNA OMRAN Date:  August 8, 2013
Acting Branch Chief

Bridge Design Branch #16

Office of Bridge Design West

File: 04-CC-4-PM R8.0/25.0

04-152721

Soil Nail Walls
SUNNY YANG / SAMUEL AWAD HOOSHMAND NIKQOUI
Transportation Engineers Chief, Branch A
Office of Geotechnical Design — West Office of Geotechnical Design — West
Geotechnical Services Geotechnical Services
Division of Engineering Services Division of Engineering Services

Foundation Report for Four Soil Nail Walls

This Foundation Report is prepared in response to your request dated June 24, 2013 for the
proposed four soil nail walls on Route 4, in Contra Costa County. Two of these walls are located
at Pacheco Boulevard W/B on ramp (PM R11.7); the other two are located at Pine Street W/B on
ramp and Pine Street E/B on ramp (PM R9.1), respectively. This is part of the Freeway
Performance Initiative (FPI) project to widen ramps and install ramp metering and Traffic
Operations System (TOS) elements at various locations on Route 4 and Route 242.

1. SCOPE OF WORK
The following tasks were performed for the preparation of this Foundation Report:

Field geotechnical exploration, including drilling exploratory borings at the project site;
Laboratory testing for corrosion on selected samples;

Foundation design analysis; and

Preparation of this Foundation Report.

2. PROJECT DESCRIPTION
Table 1 lists the lengths and maximum heights of all four walls.

Table 1. Summary of wall data

Wall location Length (ft) Maximum height above FG (ft)
Pacheco Blvd W/B B4 105 4
Pacheco Blvd W/B B5 190 8
Pine Street W/B 740 10
Pine Street E/B 615 10

“Caltrans improves mobility across California”



MR. MUTHANNA OMRAN
August 8, 2013
Page 2

The vertical datum used in this report is NAVD 88. The horizontal datum is NAD 83.
3. EXCEPTION TO POLICY

There is no known exception to Department policy relating to the investigation or design of the
proposed soil nail walls.

4. FIELD INVESTIGATION AND TESTING PROGRAM

A total of seven geotechnical exploratory borings were drilled to investigate subsurface soil
conditions for the proposed ramps widening. All were rotary wash borings, using a truck-
mounted drill rig. Of the seven borings, two were vertical borings and five were horizontal
borings. Table 2 lists the locations and depths of these borings and the dates they were drilled.
The horizontal borings were typically 3 to 4 feet above roadway elevation, at a downward
inclination of 3 degrees from horizontal. The vertical borings were drilled at the roadway
elevation.

All samples were visually identified and recorded in the field log using standard method. For all
borings, Pocket Penetrometer (PP) tests were conducted on soil samples showing apparent
cohesion. Further, for rock samples, Rock Quality Determination (RQD) and percent of sample
recovery for each run were also recorded. For all horizontal borings, continues core samples
were collected in boxes. In the vertical borings, Standard Penetration Tests (SPT) were
performed at 5-feet interval.

Table 2. Summary of Boring Location, Depth, and Groundwater Data

Boring No. _Logation, Type_z of Boying Dcé\é\tlh Boring Date Drilled
Stationing, Offset Boring Elevation (ft) () Depth (ft) | (GW Measured)
RC-12-001A Pi”e;;‘{?; 125.*89' Horizontal 213.2 * 25 6/26/12
re-12:003 | P8 VVB 2530 Horizontal 203.7 x 30 6/26/12
RC-12-004 Pi”ez\g‘f; 12{‘;*74' Vertical 199.1 7 315 (ggéﬁg)
RC-12-005 ;ﬁgzezol W8 | Horizontal 53.7 * 33 6/27/12
RC-12:006 | ¢ ijzeczos\iv?{t Horizontal 75.4 x 30 8/22/12
RC-12-007 2282‘92‘;\??“ Vertical 69.9 7 315 (ggiﬁg)
RC-12-008 Pi”e3EZ_B7’ é‘?z“' Horizontal 189.0 * 25 8/20/12

* Groundwater was not measured.

“Caltrans improves mobility across California”



MR. MUTHANNA OMRAN
August 8, 2013
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o. LABORATORY TESTING PROGRAM

Soil samples were taken at select borings for corrosion testing. The test results are shown in
Section 8 below.

6. SITE GEOLOGY AND SUBSURFACE CONDITIONS
6.1. Regional Geology

The project is located in the northern portion of the Diablo Mountain Range within the Coast
Range Geomorphic Province of Central California, a series of northwest-trending mountain
ranges and intermountain valleys, bounded in the east by the Great Valley and to the west by the
Pacific Ocean. The central portion of the project is located in the Diablo Valley, a broad,
sediment-filled basin completely surrounded by the northern portion of the Diablo Mountain
range. The eastern portion of the project is located on the eastern flank of the Martinez Ridge of
the Diablo Mountain Range. The eastern portion of the project is located on the foothills of the
northern Diablo Mountain Range, adjacent to the Sacramento River Delta.

6.2.  Site Geology

In general the portion of the project located in the Diablo Valley is underlain by Quaternary
alluvial deposits and the portion of the project passing over the foothills of the Diablo Mountain
Range is underlain by bedrock. The depositional environment of the Quaternary deposits
comprises a transgressive sequence of alluvial fan and fan-delta deposits.

6.3. Topography

The project is located at the northern part of Contra Costa County, which is located at the
northern end of the Diablo Range of Central California. It is bounded on the north by Carquinez
Strait, through which flows 27% of California's surface water runoff (USGS, 1997). The County
is bordered to the west by the San Francisco Bay, to the east by the San Joaquin Valley, and to
the south by the Livermore Valley. Contra Costa is one of the nine Bay Area counties with
streams that are tributaries to San Francisco Bay. Most of the county is mountainous with steep
rugged topography. Mount Diablo, in the center of the county, is one of the highest peaks in the
Bay Area, reaching an elevation of 1173 meters (3,849 ft). Although the project extends over
two spur ridges, the majority of the project is located on relatively low, flat lying ground of the
Clayton-Concord Valley. According to the USGS topographic maps for the area, the low point
of the project, along the northern margin of the Diablo Valley, is located at an elevation of 20
feet above mean sea level. The high point of the project, at the crest of a spur ridge of Mount
Diablo, is located at an elevation of 475 feet above mean sea level.

“Caltrans improves mobility across California”
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Overall drainage within the project limits flows to the north to the Sacramento River Delta and
Carquinez Strait, and ultimately flowing west to the San Francisco Bay.

6.4. Subsurface Conditions

The subsurface soil conditions at the wall locations are evaluated using the data obtained from
the borings drilled for this project (Refer to Section 5) and from available as-built plans. The
subsurface soil conditions at these locations are described below. Detailed descriptions of the
foundation soils and boring locations are presented on the LOTB sheets, which should be
included in the Contract Plans.

Pine Street W/B Wall

Based on the two horizontal borings drilled on the slope (RC-12-001A and RC-12-003), the
subsurface materials on the slope are predominantly soft to moderately hard sandstone, with zero
to 15 feet cover of dense clayey sand or stiff sandy clay (Pocket Penetrometer PP value = 1.0 —
1.5 tsf). The vertical boring (RC-12-004) shows that subsurface soil under the ramp pavement is
very dense sand (SPT blow count Ngo > 50).

Pine Street E/B Wall

Based on the horizontal boring drilled on the slope (RC-12-008), the subsurface materials on the
slope are predominantly medium stiff to very stiff sandy silt and silty/clayey sand (PP value =
0.5 — 2.5 tsf). Soft siltstone bedrock was encountered at 17 feet depth (along the direction of
boring).

Pacheco Boulevard W/B Wall B4

Based on the horizontal boring drilled on the slope (RC-12-005), the subsurface material is soft
claystone (PP value = 2.0 — 4.0 tsf).

Pacheco Boulevard W/B Wall B5

Based on the horizontal boring drilled on the slope (RC-12-006) and one adjacent vertical boring
(RC-12-007), the subsurface material on the slope is soft siltstone/claystone with PP value
greater than 1.5 tsf.

6.5. Groundwater

Groundwater was measured at 7 feet depth (Elevation 192 feet) in vertical boring RC-12-004 on

August 22, 2012 (Table 1). Groundwater was measured at 7 feet depth (Elevation 62.9 feet) in
vertical boring RC-12-007 on August 24, 2012 (Table 1). Groundwater was not recorded at Pine

“Caltrans improves mobility across California”
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Street E/B at the time of drilling. Note that groundwater level typically fluctuates with season
and correlates with the local geology and topography.

7. SCOUR EVALUATION
No scour issue exists at all the wall locations.
8. CORROSION EVALUATION

According to current Caltrans Corrosion Guidelines (V2.0, November 2012), a soil is considered
non-corrosive for structure foundation elements, if the pH value is 5.5 or greater, chloride
concentration is 500 ppm or less, and sulfate concentration is 2000 ppm or less. A minimum
resistivity of less than 1000 ohm-cm is also an indicator of higher propensity for corrosion.
Based on our laboratory corrosion test performed on four soil samples (Table 3), the soil
materials at Pine Street W/B and Pacheco Boulevard W/B are considered corrosive. The soil at
Pine Street E/B may be considered corrosive too.

Table 3. Soil Corrosion Test Summary

Sample Sample Min. Chloride | Sulfate Is sample
Location P Location Depth | Resistivity | pH | content | content P
ID No. corrosive
(fo) (ohm-cm) (ppm) | (ppm)
RC-12-001A - Pine St W/B | 3-15 452 55 | 458 3400 Yes
RC-12-004 | C633313 | Pine St. W/B 2-4 112 | 75 i i No
RC-12-005 | C633312 PaChs\‘/’/OBB'Vd 15-25 563 3.2 - - Yes
RC-12-007 | C633314 PaChs\‘/’/OBB'Vd 1-3 1603 | 8.0 - - No

9. SEISMIC RECOMMENDATIONS

The Concord fault is included in an Alquist-Priolo Earthquake Fault Zone because it is
sufficiently active (Historic/Holocene active) and well-defined. The Concord Fault zone
intersects the project alignment approximately at Route 4 between PM 13.31 and 13.53, which is
1.0 mile east of Pacheco Blvd. The Contra Costa Shear Zone, which is 1.3 miles west of Pine
Street, is currently not considered Caltrans-active. Table 4 lists these two faults and maximum
credible earthquake magnitudes that can be generated. Therefore, the potential of fault rupture
hazard at all four wall locations is minimum.

Table 4. Adjacent faults and maximum magnitudes *

Fault Distance from project (Miles) Max. Magnitude (M)
Concord 1.0 east from Pacheco Blvd 6.6
Contra Costa Shear Zone 1.3 west from Pine Street 6.5

*Caltrans ARS online v2.2.06

“Caltrans improves mobility across California”



MR. MUTHANNA OMRAN
August 8, 2013
Page 6

Based on the boring logs, the soil profiles at all wall locations are classified as Class C (very
dense soil and soft rock) with shear wave velocity of top 100 ft (30 m) Vs ranging from 1200 to
2500 ft/s. Liquefaction potential is minimum at all locations.

For seismic stability analysis of the soil nail walls, the Peak Ground Acceleration (PGA) values
at the wall locations are required. Caltrans ARS Online program (v2.2.06) was used to calculate
the PGA values, and the results are summarized in Table 5 below. The actual seismic coefficient
used in the stability analysis is chosen as Kn= PGA / 3.

10.

Table 5. Calculated Seismic Coefficients Used in Stability Analysis

Location Vs (ft/s) | PGA (USGS 5% in 50 years) | Seismic coefficient Ky,
. 1200 0.69
Pine Street 5500 059 0.23
1200 0.77
Pacheco Blvd 500 0.68 0.26

FOUNDATION RECOMMENDATIONS

10.1. Soil Nail Wall Design

The design for the soil nail walls is performed using Caltrans computer program SnailWin
Version 3.10. The following limiting criteria were used in the design of the walls. Most of them
should be included in the contract plan.

1.

2.

The minimum factor of safety with seismic loading (pseudo-static analysis),
FOS dynamic = 11

The minimum factor of safety for staged construction (static analysis),
FOS construction = 1.5

Spacing of the nails:

Maximum vertical spacing of the nails Sy max = 5 feet;

Minimum vertical spacing of the nails Sy min = 1.5 feet;

Horizontal spacing of the nails Sy max = 5 feet;

Maximum horizontal distance between the beginning/end of wall and the first/last soil nail =
2.5 feet;

Minimum horizontal distance between the beginning/end of wall and the first/last soil nail =
1.5 feet;

Maximum vertical distance between the bottom of the wall and the lowermost row of soil
nails = 3.5 feet;

Minimum vertical distance between the bottom of the wall to the lowermost row of soil nails
= 2 feet;

“Caltrans improves mobility across California”
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10.

Vertical distance between the top of the cut and the topmost row of soil nails = 2 feet;
Vertical distance between the bottom of the wall and the finished grade = 2 feet;
If a gutter is constructed behind the wall, then
Maximum vertical distance between the top of the wall and the top of the cut
= 3 feet;
Minimum vertical distance between the top of the wall and the top of the cut
= 0.5 feet;

The inclination angle of the nails to the horizontal = 15 degrees.

Soil nail profile lines shall be parallel to the top of the wall except for the lowest line, which
shall be parallel to the bottom of the wall.

Material used for soil nails shall comply with ASTM Designation:
A-615/ A-615M, Grade 60, #9 or greater bars

The average soil parameters used for the design are:

Table 6. Soil Parameters Used in Soil Nail Design

Location Friction angle ¢ (deg) | Cohesion c (psf) | Total unit weight y (pcf)
Pacheco Blvd W/B B4 0 1500 135
Pacheco Blvd W/B B5 0 1500 135
Pine Street W/B 0 1500 135
Pine Street E/B 0 1000 135

Ultimate punching shear capacity = 36 Kips.
Design pull out resistance = 1.6 kips/ft for all walls.

The embedment depths of the soil nail assemblies have been determined according to the
latest wall profiles submitted to our office. The results are as follows:

Table 7. Design Soil Nail Lengths
Wall location Soil Nail Length from Top to Bottom (ft)
Pacheco Blvd W/B B4 | 10, 8
Pacheco Blvd W/B B5 15, 10
Pine Street W/B 15, 15, 10
Pine Street E/B 20, 15, 10

Due to the corrosive nature of the soils at the sites (see section 8 above), appropriate
measures, such as epoxy coating or double corrosion protection, should be used to protect
the soil nails from corrosion.

“Caltrans improves mobility across California”
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10.2. Wall Drainage System
Although groundwater was not encountered or relatively deep during drilling operations, in order
to protect against any possible hydrostatic pore pressure build up behind the wall and to direct

surface runoff away from the wall, we recommend constructing proper internal and external
draining systems as follows.

10.2.1. Internal drainage system

e Place one foot wide prefabricated geotextile drain strips (with the geotextile side against the
ground between the nails) at a horizontal spacing of every 5 feet prior to applying shotcrete.
The geotextile drain strips shall start from the bottom of the proposed gutter (see below) and
extend to the bottom PVC pipe weep hole.

e Install PVC pipe (2 to 3 inches in diameter) weep holes through the shotcrete face at the
center and base of the prefabricated geotextile drainage strips.

10.2.2. External drainage system

e A concrete drainage gutter/ditch is recommended behind the top of the wall to collect the
surface water. The slope of the gutter/ditch should follow the top of wall profile.

e A Drainage Inlet (DI) and/or a downdrain may be needed at the beginning and the end of the
wall, and at the lower points along the wall height, to collect the surface runoff from the
proposed gutter.

10.3. Wall Facing System

The design of the wall facing system is the responsibility of the Office of Structures Design and
District Landscape Architecture Branch.

11. CONSTRUCTION CONSIDERATIONS
11.1. Construction Zones

Soil nail walls are broken into zones for construction control. For Pacheco Blvd W/B B4 and B5,
the entire wall is one zone. For Pine Street W/B and E/B, the wall zones are given below.
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Table 8. Construction Zones for Pine Street W/B Wall
Wall Zone Beginning Stationing End Stationing
1 20+20 23+00
2 23+00 25+00
3 25+00 27+60

Table 9. Construction Zones for Pine Street E/B Wall

Wall Zone Beginning Stationing End Stationing
1 10+00 12+00
2 12+00 14+00
3 14+00 16+15

11.2. Excavation

Where development of a working bench width by excavation is not feasible, other construction
methods will be needed. These could include construction of an earth embankment (may or may
not be mechanically reinforced) against the existing slope, using a crane and a secured platform
to mount the equipment on it and raise them to the desired elevation, or drilling from a working
bench at the top of the wall. The Contractor should include the costs associated with one or
combination of these methods in accordance with the plans and Special Provisions.

Excavation shall be approved by the Engineer and verified by stability tests as described in the
Special Provisions. Each zone of the cut face must be inspected by the Engineer for adverse
bedding planes and for seepage of groundwater (if encountered). If such adverse ground
conditions are encountered, representatives from our Office must be contacted to assess the
situation. Installation of additional soil nail assemblies may be required prior to the excavation of
the next stage (lift) if potential blocks are found.

The Contractor must make every effort to minimize the disturbance of the ground to be retained,
and must provide a reasonable smooth and regular wall profile. Any loose areas of the face must
be removed prior to the facing support being applied.

11.3. Drilling Difficulties

The exploratory borings encountered soft to moderately hard sandstones at Pine Street W/B.
Hard drilling may be anticipated at this location. Sandy and/or gravelly soils were encountered at
Pine Street W/B, Pine Street E/B, and Pacheco Blvd W/B B4, hence caving may be anticipated.
The Contractor shall utilize appropriate drilling method and/or equipment to mitigate such
ground conditions. Before bidding, all prospective bidders are encouraged to inspect the
representative core samples at Caltrans District 4 Material Laboratory located at 325 San Bruno
Ave., San Francisco, CA 94103 (contact number 415-557-1370).
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11.4. Prefabricated Drain Mats (Geotextile Drain Strips)

As mentioned above, one foot wide prefabricated drain mats, centered between the vertical
dowel columns, shall be placed against the cut surface before placing shotcrete to provide
drainage behind the shotcrete face. The vertical prefabricated drains must be extended to the base
of the soil nail wall with each excavation lift and connected into the weep holes as shown on the
plans. If localized damp areas are noted on the cut face, the width of the drainage product should
be increased to collect all seepage water.

11.5. Performance Monitoring
Observation and performance monitoring shall include the following:

Monitor for local movement and deflection of the facing using surveying method and visual
inspection. The survey points shall be at critical locations specified by the Engineer. The
Resident Engineer must closely monitor movement of the top of the soil nail retaining wall. Once
the shotcrete is placed on the lowermost lift, the wall should be monitored twice a week for the
first three weeks and once a week for the following three weeks. Both electronic and hard copies
of collected data shall be furnished to our Office for evaluation, following which the need for
further monitoring shall be assessed. A movement greater than 3/2000 H (H = final height of the
soil nail wall), at any location, would require detailed investigation.

12. DISCLAIMER AND CONTACT INFORMATION

The recommendations contained in this report are based on specific project information
regarding structure type and location that have been provided by the Office of Bridge Design
West. If any conceptual changes are made during final project design, the Office of Geotechnical
Design West, Design Branch A should review those changes to determine if our foundation
recommendations are still applicable. Any questions regarding the above recommendations
should be directed to the attention of Hooshmand Nikoui at (510) 286-4811.

Attachment:

c. TPokrywka, HNikoui, Daily File

SYang/mm
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STORM WATER DATA INFORMATION

1. Project Description

» Freeway Perdormance [nitiative (FPI), a joint effort between the California Department of

Transportation (Caltrans) and Metropelitan Transportation Commission {MTC), aims to
impraove system efficiency with active system management. As a part of the FPI, this
project proposes to install ramp metering systems and widen 1.1 on-ramps by adding one
aor mare lanes to increase storage capacity (i.e., 6 on westbound and 5 ¢n easthound in
SR 4) along State Route (SR) 4 and SR 242 in Contra County {see Vicinity Map). The
project limits extend from west of Alhambra Avenue to Loveridge Road on SR 4 and from
Interstate 680 (I-680) to SR 4 on SR 242, a distance of approximateiy 20.4 miles.

The project also proposes to install Traffic Operations System (TOS) equipment along the
project limits and construct Maintenance Vehicle Pullouts {MYPs} and California Highway
Patrot (CHP} Enforcement Areas at some of the onramp widening locations. The on+ramp
locations to be widened are only on SR 4 and summarized in Table 1.

Table 1. Summary of on-ramp locations to be widened on State Route 4,

Post New Reworked Disturbed
Location | Direction’ Mile Ramp’ Impervious Impervious | Soil Area {ac)
Area (ac) Area (ac)
1 EP R8.72 | Alhambra Avenue [NB) 023 0.09 0.38
2a WE R9.05 | Pine Street [SB) 0.25 0.13 0.61
- — ——— 0.81 0.38 206
2b EB RS.37 | Pine Street (NB) 0.55 D24 1.45
R10.18 | Morello Avenue {SB 0.19 0.14 0.69
L e B:ig kil (S8} 0.53 04t ——— 211
3b EB R10.49 | Morello Avenue (NE) .33 0.27 1.42
da WE 1231 | Pacheco Roulevard (58) | 0.31 0.22 0.22
i e B I | 053 0.30 1.16
ab EB 12.35 r:;?m Egulevard 0.22 0.08 0.28
5a WB R13.71 | Solano Way (58] p32 | | o1s 1.06
ikl - ?}.‘ { J U'-Ez 0_3-1 2_42
sb EB R12.94 | Solano Way {NB} 0.21 0.13 1.36 i
Chi
6 WE R14.50 | POt Chicago Highway 0.22 0.19 1.63
| Connector
7 Wh R16.68 | Willow Pass Road {SB) 034 0.15 075
Total™ 34 - 2.0 10.5
Motes.

1. WB: Westbound, EB: Easthound

2. MB: Northbound, %B8: Sguthbaund

3. Forthe entire project, new impervious area is about 3.4 ac; reworked impervious area is about 2.2 ac; and
disturbed soil area is about 15.0 ac.

4. The existing imperviaus area for the entire project is about 25.2 ac and the impervicus surface area after
the project will be about 28.7 ac.

As shown in Table 1, the total Disturbed Sail Area (DSA) is approximately 15.0 acres {ac),
which includes storage and staging areas, tempaorary grading, cut and fill areas, new
pavement, retaining walls, and pavement replacement areas. The total BSA includes the
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seven widening locations (i.e., ~ 10.5 ac) and the other locations (i.e., ~ 2.8 ac) for
Closed Circuit Television (CCTV), Changeable Message Sign (CMS), Traffic Management
System {TMS) elements, and etc. The total net additional impervious area is about 3.4 ac,
which will be resulted from the widening locations. The rewecrked impervious area about
2.2 ac, which includes the widening locations {i.e., ~ 2.0 ac} and the other locations {i.e.,
~ 0.2 ac). The existing impervious surface is approximately 25.2 ac, and the impervious
surface area after the project will be 28.7 ac.

« Since some portions of SR 4 and SR 242 within the project limits are identified as one of
“Classified Landscaped Freeways®, all landscape-related works wlll he consulted with
Office of Landscape Architect.

« The District 4 Work Plan (Caftrans 2012) does not list any drinking water reservoirs or
recharge facilities within the vicinity of the project.

+ The cities of Martinez, Concord, Pittsburg, and Antioch are designated Municipal Separate
Storm Sewer System (M54} areas in Contra Costa County within the project limits.

2. Site Data and Storm Water Quality Design Issues (refer to Checklists SW-1, SW-2, and
SW-3)

# Since the project is located within the San Francisco Bay Regional Water Quality Control
Board (SFERWQCB or Region 2}, the SFERWQCB has jurisdiction over the project. The
project is mainly within three Hydrologic Sub-Areas (H5As) including Pittsburgh {(HSA
207.31), Martinez (207.33}, and Pittsburgh - in Delta {207.34) in Concord Hydrologic
Area of Suisun Hydrologic Unit with average annual rainfall between 13 and 20.1 inches
{Water Quality Planning Tool 2013).

« The project site is partly located within Pittsburg Plain {Basin 1D: 2-4}, Clayton Valley
{Basin Il 2-5), and Ygnacio Valley groundwater basin {Basin ID: 2-8) (Water Quality
Control Flan or Basin Plan of SFBRWQCB and Groundwater Bulletin 118 2003). The
Pittsburg Plain Groundwater Basin is located in northern Contra Costa County along the
south share of Suisun Bay. The basin is about 40 miles northeast of San Francisco. it is
hounded by Suisun Bay on the north, on the east by the Tracy basin, and on the west by
the Clayton basin, The Pittshurg Plain groundwater basin lies within the two major
drainage basins of Kirker Creek and Willow Creek. These basins discharge into Suisun
Bay. The topography of the area consists of mild sloping alluvial plains ranging in
elevation from sea level to 100 feet. Average annual precipitation in the basin ranges
from 15 to 18 inches, increasing from east to west.

» The Ciayton Yalley groundwater basin is bounded by Suisun Bay on the north, Mt Diablo
Creek an the east, the Concord Fault on the west, which divides this separates this basin
fram the Ygnacio Valley groundwater basin, and the foothills of Mount Dvablo an the
south. The cities of Concord and Clayton overlie the Clayton Valley Basin. The topography
of the area consists of gently sloping lowlands and hilly terrain ranging in elevation from
sea level te 400 feet. The floor of the valley slepes gently 1o the rorthwest. Average
annual precipitation in the basin ranges from 16 to 18 inches.

=+ (On the other hand, the Ygnacio Valiey groundwater basin s bounded by Suisun Bay on
the north, by 680 and Taylor Road on the west, by the Concord Fault, which separates
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this kasin from the Clayton Valley Groundwater Basin, on the east, and by the City of
Walnut Creek on the south. The Contra Costa Canal, and the cities of Pleasant Hifl and
Walnut Creek overlie the basin. The topography of the area consists of gentle sloping
lowlands ranging in elevation from sea levef to 200 feet. The floor of the valley slopes
gently to the northwest. Average annual precipitation in the basin ranges from 17 to 21
inches increasing from east 1o west.

Receiving Water Bodies
» The receiving waler bodies on the Clean Water Act (CWA) Section 303{d) list of Water

Quality Limited Segments (SWRCB 2010} affected by the project are summarized in Table
2. The Grayson Creek is 303{d)-listed for stressors/pollutants such as Trash; the Walnut
Creek and the Pine Creek are 303{d})-listed for Diazinon; and the Mt. Diablo Creek is
303{d)-listed for Diazincn and Toxicity. These recelving water bodies have also
established Total Maximum Daily Loads {TMDLs) for all the listed pollutants as
summarized in Table 2.

The Basin Plan designates beneficial uses and water guality objectives for waters of the
State, including surface waters and groundwater, It alsa includes programs of
implementation to achieve water quality objectives. The beneficial uses for the water
bodies within the project limits are also summarized in Table 2 according to the Basin
Plans of the RWQCB (2011}

Tabie 2. List of the receiving water bodies potentially affected by the project.

Post 303(d}-listed 3
Water Bod Route : Beneficial Uses
L _‘f__ LT ] Mile Pollutant/Stressor’
Grayson Creek 4 12490 Trazh [A) ;:Eg s MRy RARE VARN], WILD, REC,
- COLD, MIGR, RARE, SPWN, WARM
Walnut Creek 4 R13.40 | D B * ! ! ! !
_AILEIER RO B WILD, REC1, REC2
i o COLD, MIGR, RARE, 5PWHN, WARM,
Kt. Dlablo Creek 4 R16.00 | Diazinon {B), Toxicity {A) WILD, REC1, REC2
R20.05:
Contra Costa Canal | 4 R3g B3 Mot distad Mot listed
) o COLD, MIGR, RARE, SFWHN, WARM
F Creek 242 RO.28 [x B ! 5 ! t
fhdrisc | e WILD, REC1, REC2 -
Pittsburg Plain :
_g_rgt_:n_:_iwater i 4 various | Mot listed MURN [P), PROC {P), IND (P), AGR [P}
Clayten Valley : :
Erauntuater Basn i various | Not listed MUN, PROC (%), IND (P}, AGR [P]
Yegnacic Valley .
Groundwater Basin 4242 . uaru_:-us . Not listed - ! MUN [P], PROC (P), IND [P], AGR {F}

Motes:

1. [A): those requiring ThDLs; and {B): those belng addressed by LS. Environmental Protection Agency
[USERA] approved TWDLs

2. [Pl means a potential beneficial use; all the others are existing ones. MUN: BMunicipal and Bamestic Supply,
AGR: Agricultural Supply, PROC: Industrial Process Supply, IND: Industrial Service Supply, COLD: Cold
Freshwater Hahitat, MIGR: Fish Migration, RARE: Preservation of Rare and Endangered Species, SPWHN: Fish
Spawning, WARM: Warm Freshwater Habitat, WILD: Wildiife Habitat, REC1: Water Contact Recreation, and
REC2: Non-Cantact Water Recreation.
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= The project is located in a Mediterranean climate region characterized by warm summers
and mild wet winters and rainy seascon betwean October 15 and April 15 {Statewide
Stormwater Management Plan 2003}, The precipitation frequency (PF) data were
obtained for the project location from the Precipitation Frequency Data Server of
National Oceanic Atmospheric Administration (NOAA) (see attachment).

« The Western Regional Climate Center (WRCC) and Naticnal Climate Data Center (NCDC)
of the NCAA of U.S. Department of Commaerce (USDC} provide general climate
information for Concord Wastewater Plant {Station ID 041267 from 1991 to 2012),
Martinez Water Plant {ID 045378 from 1970 to 2012}, and Port Chicago Naval Dep. {ID
047070 from 1946 to 1275}, respectively. For the Concord Wastewater Ptant, the mean
annual temperature is 61.8°F, with a monthly average mean of 73.1°F in August and
49.4°F in January. The mean annual precipitation is 18.38 inches (see attachment). For
the Martinez Water Piant, the mean annual temperature is 60.1°F, with a monthly
average mean of 71.7°F in July and 46.2°F in January. The mean annual precipitation is
19.27 inches {see attachment). Finally for the Port Chicago Naval Dep., the mean annual
temperature is 57.9 °F, with a monthly average mean of 70.3°F in July and 44.5°F in
January. The mean annual precipitation is 15.41 inches {see attachment).

Topography & Soil Characteristics

+ This ecological subregion, Suisun Hills and Yalleys {Subsection 261Aa), is an area of low
hills nerth and south of the Carguinez Strait, and includes valleys between the hills, and
plains at the west end of the Sacramento-San Joaguin River deha (Ecological Subregions
of Californla 1997}. The climate is hot and subhumid. It is very windy on hills adjacent {o
and north of the Carquinez Straight. This subsection contains mostly Cretaceous, Eocene,
and Miocene marine sedimentary rocks and |late Quaternary alluvium, and minor
amounts of Pliocene honmarine sediments and volcanic rocks, Runoff is rapid from hilis,
but slow across alluvial plains. All but the larger streams are dry through most of the
summer. Natural lakes are absent.

= As shown in Table 3, the scil type within the project, especially at the ramp widening
iocations, consists mostly of Hydrologic Soil Group (HSG) D with some of B. Group B soils
typically have moderately low runcff potential when thoroughly wet, having typicai
infiltration rates between 0.57 and 1.42 inches per hour or in/hr (Web Soil Survey 2013
and National Engineering Handbcok Part 630 2010}, Group D soils typically a very slow
infiltration rate (i.e., high runoff potential) when thoroughly wet, having typical infiltration
rates less than 0.06 in/hr.
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Table 3. Scil characteristics at on-ramp widening locations.

1. WB: Westhound, ER: Eastbound

2. NB: Harthbound, 5B: Southbound

3. Bai: Borella Clay Loam (0 to 2% slopes); BdF2: Briones Loamy Sand {30 to 50% slepes, eroded); GbG:
Gaviota Sandy Loam (50 ta 75% slopes); LeE: Lodo Clay Loam [2 to 30% slapes); TaC: Tlerra Loam (2 to 9%
slopes); FkC: Positas Loam {2 to 9% stopes); GbE: Gaviota Sandy Loam (15 te 30% slopes); Oa: Omni Clay
Loam; Ce: Clear Lake Clay; AbD: Altamont Clay {9 to 15% slopes); and ALE: Altamont Clay (15 to 30% slopes)

Other Data & Considerations

» Per Caltrans Project Risk Level Determination Guidance (2012}, the sediment risk factor
is determined from the preduct of the rainfall runoff erosivity facter (R), the soil erodibdity
factar (K}, and the length-slope factor {LS). The R factor was determined from the US
EPA's “Rainfall Erosivity Factor Caloulator” or Fact Sheet 3.1 to be about 70 (USEPA
2012). The K factor for the project is 0.31 and the LS factor is 1.83. The watershed
erosion estimate (i.e., product of these factors = R x K x LS} is 38.1 tons/acre, thus the
project is classified as having a medium sediment risk (i.e., 15 to 75 tonsfacre). The
sediment risk factor input values are included in the attachments.

» The receiving water risk for this project is classified as high per the Statewide CGP GIS
Webmap (Caltrans) and the GIS map prepared by the SWRCB.
# The combined medium sediment risk and high receiving water risk results in the project

heing classified as “Risk Level 2." The requirements for Risk Level 2 projects are
presented in Attachment D of the CGP and are summarized in Section & of this report,

Soil Map . .. | Soil Erodibility
| |
tocation:| Girection® | ok Ramp’ Unit Hydrologic Sot (K) Factor
Mile 3 Group
Symbaol
1 EE R8.72 | Alhambra Avenue (NB) gaA B 0.24
. B(BAFZL, D | 0.20 (BdF2), 0.24
2 WB RS.05 | Pine Street {SB) BdF3, GbG b abe)
2h EB R9.37 | Pine Street {NB) BdF2, icE | B(BdF2), D (LeE) | %70 '[T;;L 234
~3a WB | R10.18 | Morello Avenue (SB) TaC D 0.32
3b ER R10.45 | Morello Avenue (NB} Le:E D . D24
Pacheco Boulevard PKC, GhG, 0.37 {PkC], 0.24
o wB 1231 | &y B 0 el b
ah EB 12,35 F;;?Em Bl erca iy PkC D 0.37
5a WB R13.71 | Solano Way {SE) Da, Ce D {bath] 0.24 {{?:?;]} 0-20
sb EE R13.54 | Solano Way {NB) ce (K 0.20
6 WE Ria.gg | Fort Chicago Highway AbD D 0.20
Connector
7 | WB R16.68 | Willow Pass Road (3B} AbD, AbE O (both} 0.20 {bath)
Motes;
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= The project would incorporate the use of temporary construction site Best Management
Practices (BMPs) and permanent erosion contral EMPs, which are summarized in this
report, Storm Water Pollution Prevention Plan (SWPPP), and contract plans and
specifications.

= The project does not require hydromoedification mitigation since it does not create a new
impervious area of 1 ac or more per each location.

« The project does not anticipated to require a 401 Centification from the RWQCB since
there is currently no need for a 404 permit from U.S. Army Corps of Engineers (USACOE).
A 404 permit will be required when a project involves dredging or fill to the Waters of the
U.S.

» There are nc known drinking water reserveirs and recharge facilities within the project
limits.

¢ There is no known existing treatment BMP within the project limits.

+ The spil containing Aerially Deposited Lead {ADL) will be not be used in this project.

= There are na known active cleanup sites within the project limits according to GeaTracker
{SWRCB) and EnviroStar {Department of Toxic Substances Control).

» No additional Right-of-Way (R/W) would be Incorporated for the incorporation of
treatment BMPs,

3. Regional Water Quality Control Board Agreemants

» [t is required to consider incorporating Treatment BMPs, enly because this project results
in about 5.4 ac of new and reworked impervious swface when combined all ramp-
widening locations {i.e., 7 locations) or about 5,6 ac for the entire project.

» However, there will be less than ane acre of new and reworked impervious surface at
each location individually except for the location number 2 {Pine Street). Thus, all cther
locations should not be required to consider incorporating treatment BMPs, i the project
is divided into individual projects for each ramp widening locaticn. Regardless, all types of
Caltrans-approved Treatment BMPs were fully evaluated to the Maximum Extent
Practicable (MEP).

+ There are currently no negotiated understandings or agreements with SWRCB and
RWOQCEs pertaining to this project.

4. Proposed Design Pollution Prevention BMPs to be used on the Project.

Downstream Effects Related to Potentially Increased Flow, Checklist DPP-1, Parts 1 and 2

+ Yelocity or volume of downstream flow will increase from the construction of this project.

s  Smoaoth transitions between culvert gutlets, headwalls, wingwalls, and channels are
considered as part of the project drainage design to reduce velocities and erpsion
potential.

« Most runoff from roadway surfaces will be conveyed by sheet flow to roadside vegetated
ditches. Most existing ditches are completely established with native vegetation,
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Slope/Surface Protection Systems, Checklist DPP-1, Parts 1 and 3

Concentrated Flow Conveyance Systems, Checklist

There will be cut/fill slopes due to ramp widening, however the cut/fill slopes will be
minimized and conformed 1o the existing slopes.

The project includes existing stabilized cut/fill slopes plus constructed conveyance
systems. Disturbed slopes will be planted with comparable vegetation and maintained
until vegetation is well established and selfsufficient.

When possible slopes would be graded at 2:1 (horizontal:vertical or h:v) or flatter,
furthermore, proposed cut and fill slopes are designed to tie into existing slopes that are
also flat, which would allow for re-vegetation after construction. All projects incorporating
new slopes steeper than 4:1 (h:v} must have an erosion control plan developed or
approved by the District Landscapes Architect. Any slopes steeper than 2:1 (h:v), a
Geotechnical Design Report must be prepared by Geotechnical Services with concurrencs
from Maintenance.

Slapes would be protected during construction through the use of temporary construction
site BMPs; these measures are discussed in Section 5. Permanent erosich control would
be achieved by utilizing compost incorporate and applying erosfon control (hydroseeding)
on disturbed stopes 4:1 {hov) or flatter {including biofiltration strip areas), as well as
placing rolled erosion control preduct {netting) and eroslon control (hydroseeding) on
disturbed slopes between 4:1 {h:v) and 2:1 {h:v).

Permanent fiber rolls would be placed on proposed slopes and on slopes with existing
erosion control concerns, The erosion control measures proposed for the project are
shown on Erosion Control Plans.

)PP-1, Parts 1 and 4

Berause the project is discharging into unlined roadside ditches and vegetated swales,
enargy dissipation devices at culvert outlets would be required. The locations of the
propased ditches and swales and the placement of energy dissipation devices are shown
on Drainage Plans.

Some drainage systems including inlets will be relocated as a result of the ramp widening
and are shown on Drainage Flans.

Preservation of Existing Vegetation, Checklist DPP-1, Parts 1 and 5

5,

Clearing and grubbing areas would be necessary due to ramp widening. The areas to be
cleared consist mostly of brush and trees. Existing vegetation will be preserved to the
MEP, Disturbed soil areas will be re-stabilized with permanent erosion control measures.

Environmentally Sensitive Areas {ESAs), the areas that should be avoided due to highly
sensitive habitats, would be protected from construction activities by the placement of
highly visible Temporary Fence {Type ESA).

Proposed Permanent Treatment BMPs to be used on the Project

Treatment BMP Strategy, Chechklist T-1
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Although this project combines seven widening locations together and each widening
lpcation except for the location no. 2 does not trigger the implementation of Treatment
BMPs required by the RWQCB and SWRCE, Treatment BMPs will be incarporated into the
praject to the MEP.

Delaware Filters, MuliChambered Treatment Trains {MCTTs}, and Wet Basins are
generally considerad unfavorable because of locai agency's vector control issues with
standing water.

Traction Sand Traps, Dry Weather Flow Diversions, and Gross Solid Removal Devices
{GSRDs) are also considered infeasible based on thek regional usage and requirements.

The treatment BMPs mainly considered feasible are biofiltration strips or swales. The final
types of BMPs will be determined at a later phase.

Even if the project constraints does not allow the project to install biofiltration strips or
swales, the proposed side slopes and the existing natural ditches will, partly if not
compietely, treat the roadway runoff by natural dispersion process. The natural dispersion
is the process of treating stormwater runoff from roadway by infiltration in or near
roadside areas.

The percentage of the WQV or WGF treated is estimated at 0.9 ac, which is 15.4% of the
new and reworked impervious area of 5.6 ac. The project is not be able to provide 100%
treatment because of the site conditions, such as retaining walls, steep side slopes,
drainage patterns, profiles, and contours.

Biofiltration Swales/Strips, Checklist T-1, Parts 1 and 2

L]

Biofiltratlon Strips are vegetated land areas, over which stormwater flows as sheet flow.
Blofiltration strips are mainly effective at removing debris and solid particles as well as
some dissolved constituents that are adsorbked to the soil surfaces.

Biofiltration swales are vegetated channels that remove pollutants by filtration through
grass, sedimentation, adsorption to soil or grass, and infiltration through the soil. Swales
are mainiy effective at remeoving debris and solid particles, although some constituents
are removed by adsorption to the soil. Biofiltration swales receive directed flow and
convey storm water. Biofiltration Swales are typically configured as trapezoidal or w-
shaped channels.

The praject proposead a total of eight Biofiltration Strips. Their locations, approximate
dimensions of device, and total tributary area treated are shown in Erosion Control Plans
and Treatment BMP Summary Sheet.

Dry Weather Diversion, Checklist T-1, Parts 1 and 3

Dry Weather Flow Diversion devices provide permanent treatment by directing non-
stormwater flow through a pipe or channel 1o a lecal municipal sanitary sewer system
(publicly owned treatment warks or POTWs) during the dry season or dry weather.

Dry weather diversion was not considered because no dry weather flows are persistent or
anticipated for this project.

Infiltration Devices — Checklist T-1, Parts 1 and 4
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Infiltration devices capture runoff and allow it to infiltrate directly into the soil (i.e.,
ground) rather than discharging it to surface waters. Infiltration prevents pollutants in the
captured runoff from reaching surface waters. In areas of high sediment loads,
pretreatment may be required. Infikration devices may be configured as basins or
trenches.

Infiltration devices were considered technically infeasible because insufficient R/W is
available to propose Infitration Devices (i.e., basins or trenches) due to the steepness of
the existing slopes at the proposed device sites,

in addition, the sgil types at some locaticns would not allow the use of infiltration devices
hecause it is classified as Hydrologic Soil Group D, which has an infiltration rate much
less than the minimum required {i.e., 0.5 in/hr).

Detentlon Devices, Checklizt T-1. Pards 1 and 5

»

&

*

Detention devices ars designed to reduce the sediment and particulate loading in runoff.
Whiie the runoff is temporarily detained in the devices, sediment and particulates settle
out under the quiescent conditions prior to the runoff being discharged. Detention
devices are typicaily configured as basins.

Detantion devices werea considered technically infeasible because insufficient R/W is
available to propose Detention Devices {or Basins) and the differences in hydraulic head
are not sufficient.

Gross Solids Removal Devices {GSRDs) include physical or mechanical methads to
remove litter and solids from the stormwater runeff, usually done using various screening
technologies.

As the receiving waters within the proiect limits are not on the CWA Section 303(d) tist for
trash or does not have a TMDL for trash, GSRDs are not required for the project.

Traction Sand Traps, Checkllst T-1. Pats 1 and 7

Traction Sand Traps are sedimentation devices that are used to capture traction sand or
abrasives from storm water runoff. These traps may take the form of basins, tanks, or
vaults.

Traction sand traps are not required for this project as traction sand and other traction
enhancing substances are not applied to the roadways. The climate at the project site
does not necessitate the application of traction sand.

Media Filters, Checklist T-1, Parts 1 and 8

Media filters primarily ramaove Total Suspended Solid {TS5) pollutants (sediments and
metals) from runcff by sedimentation and filtering and also are sffective far dissolved

metals and litter.

Media filters are not feasible because there is not enough hydraulic head {< 3 ft) to
operate a media fiitter device and insufficient R/W is available to propose Media Filters. In
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addition, Delaware Filters are considerad unfavorable because of local agency's vector
control issues with standing water.

Multi-Chambered Treatment Trains (MCTTs), Checklist T-1, Parts 1 and 9

Multi-Chambered Treatment Trains (MCTTs} use three treatment mechanisms in three
different chambers. These include a catch basin with a sump pump, a sedimentation
chamber with tube settlers and sorbent pads, and a filtering chamber lined with media.
The MCTT was developed for treatment of stormwater at critical source areas such as
vehicle service facilities, parking areas, paved storage areas, and fueling stations.

Insufficient R/W is available to propose MCTTs. Furthermore, MCTTs are considered
infeasible because of local agency's vector cantrel issues.

Ins, Checklist T- nd 1

Wet basins are permanent pools of water designed to mimic naturally ocourring wetlands,
The main distinction between constructed and natural wetlands is that constructed
wetlands are placed in upland areas and are not subject to wetland protection
regulations.

Insufficient R/W is available to propose Wet Basins. Besides, Wet Basins are considered
infeasible because of Incal agency's vector control issues, not enough permanent source
of water availsble in sufflcient quantities to maintain the permanent pool, and no
naturally ocourring wetlands.

. Proposed Temporary Constructlon Site BMPs to be used on Project

This section presents the temporary construction site BMP strategy to be implemented for
this project to meet both current Caltrans criteria and the requirements presented in the
CGP. The requirements for Risk Level 2 are presented in Attachment D of the CGP. A
separate Storm Water information Handout will be provided to Resident Engineer, Project
Registration Documents, and Contractors for the project to further summarize the efforts
to meet the requirements under the CGP,

Construction Site BMP Strategy

This praject will involve construction over a period of two rainy seasons. The number of
rainy seasons is factored into the cost estimate for each constructlon site BMP chosen as
a line item of work, Whenever possible, earth-disturbing construction activities would be
scheduled outside of an anticipated rain event. DSAs would be protected in accordance
with the project’s pollution control measures specified in this report and per the contract
plans and specifications. The construction site BMP strategy for this project shall consist
of: Soil Stabilization, Sediment Contral, Tracking Control, Wind Eresion Control, Non-
Stormwater Controls and Waste Management and Material Polution Controls.

Soil Stabilization Measures

The following soil stabilization measures are considered for this project and are included
as separate bid line items in the Basic Engineering Estimating System (BEES) of this
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project: Temporary Cover, Temporary Hydraulic Mulch {Bonded Fiber Matrix), and
Temporary Fence {Type ESA).

¢ The temporary cover would be placed over temporary stockpiles of disturbed soil ta
prevent sediment runoff from wind or water. The temporary hydraulic mulch (bonded fiber
matrix) would be placed on any exposed disturbed soils, stockpiles of soils, and/or
unprotected slopes that may be susceptible to erosion from either runoff or wind. If there
are identified ESAs within the project limits, temporary fence {Type ESA) will be designed
to designate the areas a5 being outside the limits of work.

Sediment Control Measures

» The following sediment control measures are considered for this project and are included
s separate bid line items: Temporary Fiber Rolls, Temporary Silt Fence, and Temporary
Drainage Inlet Protection.

» Temporary fiber rolls would be placed in areas where there is potential for sediment to
run on or off the project site; this includes piacing temporary fiber rolls at the tap of cut
and fill slopes.

* Temporary silt fence would be located along the R/W ta prevent sediment from running
off the preject site. Temporary silt fence would also be placed around all temporary
stockpiles to prevent sediment runoff. During construction, tempotrary silt fences would
be placed around existing and proposed treatment BMPs to protect them from being
impacted by sediment and construction-related activities.

« Temporary drainage inlet protection would be placed at ali existing and proposed inlet
locations to protect inlets from sediment or other construction-related pollutant runoff,

Tracking Controls

» The following tracking control measures are considered for this project and are included
as separate bid line items: Temporary Construction Entrance and Street Sweeping.

» Temporary construction entrances/exits are necessary due to the anticipated grading
activities associated with this project. Street sweeping is necessary as construction
activities would occur on roadways accessible to local pedestrian and vehicle traffic.

Wind Erosion Contrgl

» The project is iocated in an area where standard dust control practices have the potential
1o be inadequate to prevent the transport of dust off-site by wind. To prevent the transport
of dust offsite by wind, temporary cover and temporary hydraulic mulch (boded fiber
matrix) can be utilized; these items are previcusly discussed in the *Soil Stabiiization
Measures” section. The proposed quantities for these items should be adequate to
satisfy both scil stabilization and wind erosion control needs.

Non-Stormwater Management

= The project would not involve construction activity within live creeks and tributaries. Ail
other anticipated non-stormivater management measures would be covered under the
1ob Site Managament lump sum.
« Non-Stormwater Management consists of:
- Water Control and Conservation
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- llegal Connection and Discharge (IC/1D) Detection, and Reporting
_Vehicle and Equipment Cleaning, Fueling, and Maintenance

- Material and Equipment Used Over Water

- Structure Removal Over or Adjacent to Water

- Paving, Sealing, Saw-Cutting and Grinding Activities

- Thermoplastic Striping and Pavement Markers

- Pile Driving

- Concrete Curing and Finishing

- Sweeping

- Dewatering
No dewatering Is anticipated during the construction of the project.

Waste Management & Materials Poliution Cantrol

This project would involve work and activities using concrete materials. Therefore,
iemporary concrete washouts are included as a separate bid line item in the BEES, ARl
other anticipated waste management and materials pollution control measures would be
covered under the Job Site Management jump sum.

Job Site Management & Training

The Job Site Management consists of controlling potential sources of water potlution
before they can come into contact with storm water systems or water courses. Job Slte
Management lump sum costs include:

- Spill Preventian and Control

- Materizal Management including material storage and stockpile management

- Waste Management including Solid waste, hazardous waste, paint waste, concrete

waste, sanitary and septic waste, and liguid wasie

- Non-Stormwater Management

in addition, water pollution control training will be required for employees and
subcontractors. Training for construction personnel should be provided and should
include the proper selection, deployment, and repair of construction site BMPs used
within the project limits,

Stopm Water Pollutjon Pravention Plan

Risk Level 2 projects are required to prepare an SWPPP developed and certified by a
Qualified SWPPP Developer (QSD) prior 1o the start of construction. The SWPPP will
identify BMPs to reduce water quality impacts during construction. The SWPPF should
emphasize: 1) standard temporary erosion contrel measures to reduce sedimentation
and turbidity of surface runoff from disturbed areas, 2) personnel training; 3) scheduling
and implementation of BMPs year-round and throughout the various conhsiruction
phases; 4) identification of BMPs for non-stormwater discharge such as fuel spills; and

5) mitigation and monitoring throughout the construction peried.
The SWPPP also requires the QSD to develop a Construclion Site Woniterng Progranm

(CSMP) prior to the start of construction, which will be revised to meet ongoing
construction activities. For Risk Level 2, the CSMP is required to include the procedures
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and methads related to the visual monitoring and sampling and analysis plans for non-
visible poilutants, sediment and turbidity, and pH. Actual infield work to comply with the
requirements of menitoring, sampling and analysis is to be done by a QSD or Qualified
SWPPP Practitioner (QSP).

Rain Event Action Plan
+ Risk Level 2 projects are required to prepare a Ratn Event Action Plan (REAP). A REAP is

required to be prepared 48 hours prior to any likely rain event; a likely rain event is
described as, “any weather pattern that is forecast to have a 50% or greater prohability
of preducing precipitation,” as determined by the National Oceanic and Atmospheric
Administration {CGP 2009). The REAF will be prepared at every phase of construction
end for both active and inactive construction areas. The REAP will specify the project
location, plus identlfy the storm water manager, erosion control provider and sampling
personnel with emergency contact information. The REAP will also present the current
construction activity and strategy or actions ta be taken for the implementation of BMPs
on the project site.

Storm Water Sampling and Ang|ysis Day

S

The project is required to perform storm water sampling at all discharge locations. The
sampling and discharge locations are shown in attachments.

During a qualifying rain event (precipitation of 1/2 inch or more at the time of discharge),
a total of three grab sampies will be collected at each discharge point. The samples will
be analyzed for both pH and turbidity, either on-site th rough the use of approved
monftoring equipment or offsite by a certified laboratory. The results are then compared
to the numetic levels (NAL); the NAL for pH is between 6.5 and 8.5 and the NAL for
turbidity is 250 Nephelometric Turbidity Unit {NTL),

If any of the samples exceed the NAL values, then a NAL Exceedance Report must be
prepared. The NAL Exceedance Report should specify the analytical methods and results,
present the BMPs in place during the time of sampling and specify corrective action taken
at the discharge point.

Wa nusal i

A Storm Water Annual Report must be submitted by July 15 for the reporting period
between July 1st and June 30™. This annual report would incfude a summary and
evaiuation of sampling and analysis results related to storm water monitoring and include
any anaiytical methods and parameters used for the monitoring.

The annual report would alse summarize any violations or exceedance and the corrective
actions taken to be in compliance with the SWPPP and CGP. The annual report would
document those personnel respensihle for storm water inspections and monitoring and
any training associated with the BMP placement, inspections, monitoring and other
certifications to meet the requirements of the CGP. Detailed requirements for the Storm
Water Annual Report are presented in the Special Provisions.

- Maintenance BMPs (Draif trdet Stenciting)

This project does require stenciling on existing drain inlets because pedestrian or bicycle
traffic is allowed in some locations within the projact limits.
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Required Attachments

+ Vicinity Map

= Evaluation Documentation Form (EDF)

+ Coanstruction Site BMP Consideration Form
= SWDR Attachment for SMARTS Input

# RUSLE2 Summary Sheet

« Risk Level Determination Documentation
+ Treatment BMP Summary Spreadsheets

+ Quantities for Construction Site BMPs
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Supplemental Altachments

= Storm Water BMP Cost Summary

« Plans showing BMP Deployment (i.e. Layout Sheets, Drainage Sheets, Water Pollution
Contro! Sheets, etc)

« Checklist SW-1, Site Data Sources

+ Checklist SW-2, Storm Water Quality lssues Summary

« Checklist SW-3, Measures for Avoiding or Reducing Potential Storm Water BMPs
¢ Checklists DPP-1, Paris 1-5 {Design Poliution Prevention BMPs)

o Checklists T-1, Part 1 (Treatment BMPs)

« Checklists C5-1, Pants 1-6 (Construction Site BMPs})

s Calculations and cross sections related to BMPs

+ Other Related Information (i.e., Climatography, Web Soil Survey data, Precipitation
Frequency data)
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Evaluation Documentation Form

DATE: _01/28/2013
Praject 18 { or EA): 0412000628 (EA 152721)

Treatment BMPs,
[DHst /Reg. Oesign SW Coond,

Initials)
{Frofect Engineer nitials)
(Data)

YES NO SUPPLEMENTAL INFORMATION FOR
NO. CRITERIA v 7 EVALUATION

1. Begin Project Evaluation regarding See Figure 4-1, Project Evaluation Process
requirerment for consideration of v for Consideratlon of Permanent Treatment
Traatment BMPs BMPs. Go io 2

2. |5 this an amergency project? v If Yes, goto 10.

If Mo, contlnue to 3.

3. Have TMDLs or other Pollution IT Yes, contact the District/Regional
Control Reguirements been NPDES Coordinator to discuss the
gstablishad for surface waters Department's obtigations under the
within the project limits? TMDL {If Appllcable) or Pollutlon Gantrod
Information provided in the water v Reuuirﬂents, gEotoSord.
guality assessment or eguivalent ALY s — nitiats)
BULUMENE. If No, cantin ug to 4.

4, | Is the project located within an area " IF Y os. (Contra Costa Conantyd, £0 10 3.
of a local M54 Permittee? If No, document in SWDR go 10 5.
5. | Isthe project directly or Indlrectly v K Yes, continue 1o &,
discharging to surface waters? If Mo, go to 10.
B. Is it & naw facility or major v If ¥es, continue to 8.
reconstruction? If Ne, goto 7.
| 7. | Will there be a change in line/grade s If Yes, continue to 8.
| or hydraulic capacity? if No, go to 10.
&8 | Does the project result In anet If Yes, continue to 9.
in i I: s If Mg, goto 10.
new plus reworked impervious
surface? _5.5ac (MNew + Reworked impendous Surtace)
Q. Project is required to consider See Sections 2.4 and either Section 5.5 6.5 for EMP
approved Treatment BMPs. vy Evaluation and Selecticn Process. Complete Chechlist
T-1 in this Appendix £.
10, | Project is not reguired to consider

Document for Projest Flles by completing this form,
and attaching it to the SWDR.

See Flgure 4-1, Profect Eveluation Process for Conslderation of Permanent Treatment BMPs

{ng

Caltrans Storm Water Quality Handbooks
Project Planning and Design Guide







Construction Site BMP Consideration Form

DATE: _D1/28/2013

Project 1D { or EA). _0412000828 (EA 152721)
Praject Evaluation Process for the Consideration of Construction Site BMPs

Caltrans Storm WE‘tar_Quality Handbooks

Project Planning and Design Gulde

NO. CRITERIA ?ES '?P SUPPLEMENTAL INFORMATION

1 Will canstruction of the prolect result in v If Yes, Construction Site BMPs for Soil
areas of disturbed sail as defined by the Stabilization (55) will be required. Complete
Project Flanning and Design Guide C5-1, Fart 1. Continue to 2,

(PPDG)? If Mo, Continue to 3.

= Is there a potential for disturbed soil v If Yes, Construction Site BMPs for Sediment
araas within the project to discharge to Controd (SCYwiH be required. Complete CS-1,
storm drain Inlets, drainaga ditches, Part 2.
areas outside the right-of-way, etc? Continue to 2.

3. | lsthere a potentlal for sediment ar i Yes, Construction Site BMPs for Tracking,
construction refated materials and Control (TCHwill be required. Complete C5-1,
wastes to he tracked offsite and Part 3.
deposited on private o public paved Continue ta 4.
roads by construction vehicles and
=L L (SRR RN

A, Is there a potential for wind to transport v If Yes, Construction Site BMPs for Wind
g0il and dust offsite during the perlod of Erosion Control (WE)] will be required.
construction? Completa 051, Part 4.

_____ B Continue to 5. -

o ls dewaterng anticlpated or will v if Yes, Construction Site BMPs for Non-Storm
construction activities occur within or Water Management (M5) will be requirad.
adjacent to a live channeal or stream? Complete C5-1, Part 5.

| Continueto8.

B. Wil construction include saw-cutting, ¥ If ¥es, Construction Site BMPs far Non-Storm
grinding, drilling, concrete or martar Water Management {N5) will be required.
mixing, hydro-demaclition, blasting, Complete C5-1, Parts 5 & 6.
sandblasting, painting, paving, or cther Continue to 7.
activities that produce residues?

7. Are stockpiles of soil, construction v If Yes, Construction Site BMPs for Waste
related materials, and/or wastes Management and Matedals Pollution Control
anticipated? (W) will e required. Complete C5-1, Part

G.
e Continua to 8.

g |% there a potential for construction v i Yes, Construction Site BMPs for Waste
related materlals and wastes to have Management and Matarials Pallution Control
direct comnfact with precipltation; (WM} will be required. Complete CS-1, Fart
stormwater run-on, or stormwater &
runoff; be dispersed by wind; be Coantinue to 2.
dumped and/ar spilled inta storm drain
systems?

Q. End of checklist. ¥ Document for Project Files by completing this form,

and attaching it to the SWDR.
PE to initialize after concurrence with Construction {PSEE only) Date







SWDR ATTACHMENT FOR SMARTS INPUT

Construction General Permit {CGP)
Permit Registration Document

Background of Information Transfer to RE

The Mational Pollutant Discharge Elimination System (NPDES) General Permit For Storm Water
Discharges Associated with Construction and land Disturbance Activities Order Ne. 2009-0009-
DWW NPDES Mo CASO00002 {CGP}, was issued September 2, 2009 and is effective July 1, 2010.
This new permit has Permit Registration Documents (PRD] that will be required ta be filed
electronically in the SMARTS system.

Caltrans currently has its own NPDES permit {order No. 99-06-DW(), which requires the
submittal of a Notice of Construction {NOC) farm 30 days prior to the start of construction and
to witimately file a Notice of Construction Completion (NOCC) form when the project is
stabilized and completed. The project engineer is currently responsible for calculating and
gathering the information for filing the NOC form and providing this infermation to the District
NPDES coordinator. Completing and submitting the NOCC form is the responsibility of the
Censtruction Resident Engineer (RE). The Caltrans permit and the CGP both require a Storm
Water Pollution Prevention Plan {SWPPP) to be available at the job slte for regulatory review.
The SWPPP is prepared by the contractor and approved by the RE. The Caltrans NPDES permit
is currently under review for renewal and until it is finalized, the NOC and NCCC forms are still
required for compllance. Currently, Caltrans is not reguired to submit inta SMARTS, however if
the regional board provides written justification that a certain project needs to be registered in
SMARTS, then Caltrans would have to register the project in 5SMARTS.

Caltrans has been told that the new NPDES permit is going to be approved in late 2011. As
such, Caltrans needs to start to prepare design documents for compliance with the new CGP
and be prepared to provide the necessary information for the RE to be able to enter into the
SMARTS system.

The SWDR completed at PS&E will contain the necessary design information to input inte
SMARTS. Howevear, the 5SMARTS system also requires information such as a SWPPP, storm
water manager, RE name, Contractor name, QS8/QSP names, and certification of the Notice of
Intent (NCI] PRD information. In addition, it also requires data entry and reporting throughout
the sonstruction period; REAPS, Quarterly reporting, BMP maintenance, annual reports, and
sampling data. Lastly, many projects do not have their permits at PS&E and addendums are
added to contract documents to address additional 401 requirements that will be part of the
SWPPPs and then entered into SMARTS for compliance. For these reasans, it is expected that
censtruction staff will enter all of the information into SMARTS. The PE will be respensibile for
preparing the design information necessary to enter into SMARTS and to support Construction
for any contract change orders, including those related to stormwater.,



SWDR ATTACHMENT FOR SMARTS INPUT

DESIGN INFORMATION FOR RE FILE

The following infermation is based on the PS&E design plans and specifications. If contract
amendments or change orders are made after the design is comyplete, then the information
should be updated by construction, as appropriate.

Enter the following data into the CGP SMARTS Notice of Intent-Site Information page.

1. Total site size {acres); for project area use Caltrans R/W x post mile limits {begin-end) on plan
sheats.

Tatal site size acres

2. Enter latitude and longitude in decimal degrees to 5 significant figures. Use a location from
the center of the project. This information can be obtained from Survey information, GPS units,
Google earth, CT Earth, or other mapping scftware,

Latitude:
Longitude:

3. Total Area to be Disturbed (total Disturbed Soit Area {DSA)}: This information is already
calculated and can be taken from section one of the SWDR. It is sheuld be described in acres.

D5A acres

4. Imperviousness before Construction {percentage) - This is calculated as the total impervious
area of the project area divided by the total project area {see total site size}, multiplied by 100.
The impervious area is all paved areas or hard surfaces within the project limits.

Impervious area before construction %

5. Percent of total disturhed {percentage); This should be calcu!ated by dividing the total
disturbed sail area by the total project area and muitiply by 100.

Percent of Total disturbed arez %

6. Imperviousness after Construction (percentage}, This should be calculated by adding all
impervious area paved and hard surfaces based on the final design within project limits from
above and dividing by the total project area from above multiply by 100.

Impervious area after construction %

7. Mile Post Marker, enter the approximate post mile at the center of the project or take the
average of the “begin® and “end” post mile markers from the title sheet.

Mile post Marker



SWDR ATTACHMENT FOR SMARTS INPUT

8. Is the construction site part of 2 larger common plan of development? Yes or No; in most
cases mark ne for Caltrans projects, as this is intended for developers (in accordance with the
EPA definitions referenced by the CGP in 40 CFR title 22). This clarification is based on direction
from the State Board. Get a confirmaticn with the Design Stormwater coordinator to determine
if there is a special case project where the "commaon plan of development” may apply. No X

9. Name of development. Mark "Not Applicable {M/A)" in most cases.
Name of plan or development: N/A

10. Construction Commencement Date, mm/dd/yyyy. The PE provides the estimated
construction start date from the cover of the SWDR. The actual construction start date should
be used to input into SMARTS. After the contract is awarded, the RE will use an updated start
date (if different) when entering in SMARTS. The RE needs to be aware of the original date
provided by Design, as this date was used to caloulate the design infarmation including the Risk
Level Determination. If the actual start date is different, construction should coordinate with
the PE to determine if the Risk Level has changed.

Construction Commencament Date, mm/dd/vyvy.

11. Complete Grading Date/Compiete Praject Date; The PE provides the estimated
construction comptetion date from the cover of the SWDR to be used for both of these inputs.
After the contract is awarded, the RE will use an updated completion date {if different) when
entering ln SMARTS. The RE needs to be aware of the original completion date provided by
Design, as this date was used to calculate the design information including the Risk Level
Determination. If the compgletion date is different, construction should coordinate with the PE
to determine if the Risk Level has changed.

Complete Grading Date/Complete Project: mm/dd/yyyy. Use the same date for both inputs,
unless instructed otherwise.

12. Does the Stormwater from the construction site discharge directly or indirectly into
waters of the Unlted States.

Indirect discharge [Y/N] - if yes, list name(s) of receiving water(s)

Direct discharge _[Y/N] - H yas, list name(s) of receiving watar(s)

13. Risk Level; the combined project risk level is calculated using the sediment risk factor and
the water body risk factor to give one overall project risk level. Use the Caltrans risk level
determination guidance, {see the Storm water design web page]. Attach all risk calculations.

R factor value
K factor value

LS factor value



SWDR ATTACHMENT FOR SMARTS INPUT

Receiving water risk comes from the state water resources control board mapping of water
bodies for 303-d listing or TMDLs for sediment or water body with the beneficial use of cold and
spawn and migratory. Tha input will eithar be high= yas and low=nc;

Receiving water risk , lyesorno)

The dates used for determining the project risk level and other design elements of the project
required for CGP compliance are dependent on having the same sediment risk factor. Thisisa
critical element for compliance, as medifying the estimated construction dates may cause the
sediment risk factor to change and ultimately modify the overall project risk factor. This could
impact the prolects CGP compllance requirements and the assumptions used for the design
documents and engineers estimate.

14. Provide electronic copy of plan sheets in .pdf format that can be loaded to SMARTS, burn a
CD for the RE to use for the project. The Title sheet can be used as the site map.



A | B [

Sediment Risk Factor Worksheet Entry

A) R Factor

Analyses of data indicated that whan factors other than rainfall are held constant, scil loss is directly proportional to a
rainfall factor composed of total storm kinatic energy (E) times the maximum 30-min intensity (130} (Wischmeier and
Smith, 18568). The numerlcal value of R is the average annual sum of EI30 for starm events during & rainfall record of at
least 22 years. “lsasrodent” maps were developed based on R values calculated for more than 1000 locations in the
Western LS. Refer fo the fink below to determine the R factor for the project site.

hitp:/cfpub. epa.govinpdes/stormwater/L EW/flewCalculator.cfm

R Factor Value] 70

B) K Factor (weighted average, by area, for all site solls)

The sofl-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transpartability of the
sediment, and {3) the amount and rate of runoff given a particular rainfall input, a8 measured under a standard
condition. Fine-textured sails that are high in clay have low K values (about 0.05 fo 0.15) because the particles are
resistant to detachment. Coarse-textured soils, such as sandy soils, also have low K values {about §.05 o 0.2) because
of high infiltration resulting in low runoff even though these particles are easlly detached. Medium-textured soils, such
as a silt loam, have moderate K values {gbout 0.25 to 0.45) because they are moderately susceptible to particle
detachment and they produce runoif at moderate rates. Soils having a high silt content are espacially susceptible to
erosion and have high K values, which can exceed 0.45 and can be as large as 0.85. Slit-size particles are easily

7 |detached and tend to crust, praducing high rates and iarge volumes of runoff. Lisa Site-specific data must be submitted.
§ |Sile-specific K factor quidance

9 K Factor Value 0.31
10 |C) LS Factor (weighted average, by area, for all slopes)

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hilislope-lzngth
factor, L, and a hilislope-gradient factor, S, Generally speaking, as hilislope length andior hillslope gradient increase,
s0ii loss increases. As hillsiope length increases, total soil loss and soil loss per unit area increase due to the
pregressive accumuiation of runoff in the downslope direction. As the hillsiope gradient increases, the velocity and
arosivity of runcff increases. Use the LS table located in separate tab of this spreadshest to determine LS faciors.

11 |Estimate the weighted LS for the site prior to construction.

12 |LS Table

13 LS Factor Value 1.83
14

15 Watershed Erosion Estimate (=RxKxLS5) in tonsiacre as.o7

16 Site Sgdimant Risk Fat:tcnr_

17 Low Sediment Risk: < 15 tans/acre

18 Medium Sediment Risk: »=15 and <75 tonsfacre Madium

19 High Sediment Risk: >= 75 tons/acre
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Combined Risk Level Matrix

Sediment Risk

._| Low Medium High
O
o
2l Low Level 1 Level 2
o} -*‘:|
cl &
| O S
.EI :‘ -.'-_._ 3 _f: -.:'_‘:_-_ .I_
8l High Level 2 - Level 3
4 PR o
Project Sediment Risk: Medium
Project RW Risk: High

Project Combined Risk:
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Biofiltration Strip

4:1 {h:v) or flatter Siope

Dist-County-Route:

EA:
Station
BMP ’ Treated |BMP Area O s
No County Route Line Rt/Lt Begin| End | Area (ac) (sf) Comiment
1 cC 4 Moarello [\WB) Rt |20+70(22+25| 0.0142 2325 |Do not install dike.
2 cc 4 Morello [\WB) Rt | 29+93|321+00| 0.0158 1605 |Do not install dike.
3 cc 4 Pacheco (EB) Rt |20+00|23+32| 0.0534 4980 |Do not install curb and gutter. Side slope needs to be graded to ailow sheet flow.
4 cC 4 Pacheco (EB) Rt | 23+32|26+00| 0.1046 4020 |Do notinstall dike. Side slope needs to be graded to allow sheet flow.
5 CC 4 Pacheco (EB) Rt | 26+00|27+67 Too close to the bridge abutment slope.
6 CcC 4 Solano (EB) Rt |11+40|13+40| 0.0413 3000 |Do notinstall dike. Side slope needs to be graded to allow sheet flow.
7 cC 4 Solano (WB) Rt |10+70|14+75| 0.1674 6075 |Do not install dike. Side slope needs to be graded to allow sheet flow.
8 CcC 4 Willow Pass {WB) Rt |25+35|26+80| 0.0399 2175 |Do not install dike. Side slope needs to be graded to allow sheet flow
9 cC 4 Port Chicago Hwy (WB) tt | 104C0|24+40| 0.1983 21600
10 CcC 4 Port Chicago Hwy (WB) Lt |27+80|35+50| 0.1956 11550
Total 0.8306 ac
14.3%
New 360 ac
Reworked 2.20 ac
Total 580 ac

375%

233%

214%
28%

167%
83%
125%
250%
136%



Biofiltration Strip

4:1 (h:v) or flatter Slope

Dist-County-Route:

EA:
Station
BMP 7 Treated |BMP Area %
No County Route Line Rt/Lt Begin| End | Area (ac) (sf) Comment
1 cC 4 Morello [\WB) Rt |20+70(22+25| 0.0142 2325 |Do not install dike.
2 cc 4 Morello [WB) Rt | 29+93|31+00| 0.0158 1605 |Do not install dike.
3 cC 4 Pacheco (EB) Rt | 20+00|23+32| 0.0534 4980 |Do notinstall curb and gutter. Side slope needs to be graded to allow sheet flow.
4 cC 4 Pacheco (EB) Rt |23+32|26+00| 0.1046 4020 |Do not install dike. Side slope needs ~o be graded to allow sheet “low.
5 CC 4 Pacheco (EB) Rt | 26+00|27+67 Too close to the bridge abutment slope.
6 CcC 4 Solano (EB) Rt |11+40|13+40| 0.0413 3000 |Do notinstall dike. Side slope needs to be graded to allow sheet flow.
7 cC 4 Solano (WB) Rt |10+70|14+75| 0.1674 6075 |[Do not install dike. Side slope needs to be graded to allow sheet flow.
8 cC 4 Willow Pass {WB) Rt |25+35|26+80| 0.0399 2175 [Do not install dike. Side slope needs to be graded to allow sheet flow
9 CcC 4 Port Chicago Hwy (WB) Lt |10400(24+40| 0.1983 21600
10 CcC 4 Port Chicago Hwy (WB) Lt | 27+80|35+50| 0.1956 11550
Total 0.8306 ac
14.3%
New 360 ac
Reworked 220 ac
Total 580 ac

375%

233%

214%
38%

167%
83%
125%
250%
136%



WATER POLLUTION CONTROL m_rim COST ESTIMATE

HOTES:

a [ [ s 12000000000 Total Projsct Cost Except RIW - )
ijnct Noserl g Hon: | H*QFTWEI}' WldEll'lng - Date: _n:.r,l.:‘_j_g,::l.m_ = Yes e 4n| Ceﬂ oroﬂmfm-ccumvwn lafusl par m.'.umrnnrdsl =
Projact Limits: ) (4-CO-RTE-PM XXXIXXX E B Proparad by: XXX XXX |5 1so0o0eoo Targul WPE por Fotal Project Cost (%) _ LT
Construction Start: B 06/01/2013 e S = — EA: 04-X3XXXX 53 Number of Construction Montha far RQM
E(_:nstrlm:ﬁnn End: _101'0112017' o - rojact 1D | DAXXHXAK 15 Numbier of Dischaigs Lacations for 3CQM
] ‘Wediing Dhaya (WD) S
ITEM | 2008 2010 | 2010 sTD | 2006 | 2010 ITEM DESCRIPTION | unmoF ESTIMATED ITEM TOTAL 275 Distarbad Soil Area (TISA) [ae) =
| no SSP SFEC SSP PLAN | BEES | BEES s | MEASURE| QuANTITY PRICE 4 Number of Fiainy Seasans BE e
3000 CY | Concrets Work (0} } - _
TEMPORARY WATER POLLUTION CONTROL PRACTICES § 3500000 Routine Quartery Momitonng (RO mRES T s e Nl
Hnnal:OE ‘u’unﬁ r 401 Cert, if neodod |ro refated cosi) =
Achisal for any oonsideraﬁons conrdlnetn.mﬂl Construction ff neaded -
1 13-4 Mons Mane 130100108 SITE MarranEUENT LS 1 515000000 | 5 150,000.00 Akt for sy constlerations; cootdinate with Co Caonstruction if nesded
13-1.MA
2 | 07345 | 133 | 13-3.01A | None | 074018 130300|FREFARE STORM WATER POLLUTION PREVENTION PLAN LS I 5 420000015 4200000 IWPPP Frojicls (FFDG Appandis Fj -
3 [ 07-345| 133 None | MNone | 074056 [ 130310 |Far EVENT ACTION PLAN E& 194 § 50000 47,000.00 PPEG Appandin F B S
4 | 07-345| 133 None | None | 074058 | 130320 |5 T0RM WATER SANFLIRG AND ANALYSIS DAY * EA 124 3 1.100.00 126,400 00 BPGES Appendiz F; Calculate LS prics fiw1, then divide by Darysd 5 for unit price -
5 [07345| 133 None [ MNope | 074057 | 15030 [STORM WATER ANNUAL REPORT EA 5 3 2,000.00 10.000.00 PPDG Appenaix F o
6 | 07-380 3-5 Mona | T54855| 074027 | 130500 | TEMFORARY ERQSION CONTROL BLANKET 50YD 3 3.00 | % - |8 - 10% |eesWPCD T
7 | 07435 a5 None Hone | 074037 | 130505 [WoE- INMOVE-DUT [TEMPORARY ERGEXIN CONTROL) EA 20 3 75000 % 1500000 % APS000 25% Sharing at 25% of the itam cost p=r iy season -~
8 | 07-380 35 None | Nene |074026|130510|TEMFORARY MULCH 507D 3 1.00 % = |5 . 10% |Not comimonly used in District 4 ] -
g [ 07351 ] 135 Neone Mok | 074051 [ 130520 1EMPORARY HYDRAULC MULCH S0YD 3 1.00 [ % - |s - 10% Bt commenly used in District 4
10 | 07-381 | 135 None None | 074040 ]| 130530 rEMPORARY HYDRAUL.C MULCH [ECHDED FIBER MATRIX) S0VD 15000 (% 150 (5 2250000 [ % 225000 0% |=es WPCD (snitrs disturbed slape area) - . -]
11 ] 07-362 | 13§ None None | 074052 | 130535 [TEMPORARY HYDRAULIC MULCH |CEMENTITIOUS BINGER| 5QYD 150 | & L] - 10% |Hal mommerly used in District 4 B =
12 | 07354 | 135 Nong None | 074054 | 130540 [TEMPORARY TACKED STRAW SQYD 3] 050 (5 § - 10% | Usmsd occasionally - 2 -
13 [ 07-363 | 13-5 Hore | None | 074053 | 130550 |[TEMPORARY HYOROSEED SQYD 3 0505 H - 10%  Usad cccasionally - -
14 | 07-371 | 135 Mone | None | 074085 | 130580 |TEMPORARY SOIL BINDER saYD 5 0505 -1 - 10% |Usod occasicnally =
15 | 07-395 | 13-5 None T53 | 074034 | 130570 |TEMPORARY COVER SQYD 7500 |5 4.00 |5 3000000 |35 300000 10% |sea WPCD DSA o
16 | 07415 [ 136 Mane TE7 [ O74035 [ 1306810 | TEMPORARY CHECK DAM LF 2500 |5 10.00 )3 2500000 | § B.250.00  25% s WPCD (M arci Shaning: use 10% for fiber rol] and 25% for gl bag)
13-6.03C
17 | 07490 [ 13-6 |13-10.08A| TE1-64 [ 074038 | 130620 [TEMPCRARY DRAINAGE INLET FROTECTHIN EA 72 5 28000 | % 1800000 |5 400000 259  Maintenance Shaiing: estimate at 25% of the item cost per rany season
18 | o720 | 13-6 Mo TE6 074028 [ 130640 | FEMPORARY FIBER ROLL LF 10,500 |5 4003 4200000 |5 420000 10% nea WPCD =
19 | 07470 | 136 | Mone | None |074031]130650[7emPomary GRAVEL BAG BERM LF 20 |5 1500 |3 380000 |s 0000 25% |sen WPCD - B
70 | 07421 | 136 | MNone | TEE | 074045 [130660[TemPosasy LARGE SEDIMENT BARRIER LF 3 15.00 | § - s - 10% |Natcommanly used in Distriot 4 - -
21 | 07432 | 136 | 136.03H | TE0 | 071324 [130670[Tenromasy RENFORCE SILT FENCE LF 2,450 |3 10.00 | § 2450000 |8 FASOC0 10% |sea WPCD
| 22 | o7-430 | 136 None T51 | 074029 130680 [TEvFoRARy SILT FENCE LF 3 4.00 [ $ - s - 10% |msaWPCD i
23 | 07460 | 136 None T52_ | Q74036 | 130630 [TEMFORARY STRAW BALE BARRIER LF 3 11.00 | % - |5 - 10% |ssaWPCD B
24 | 07-480 | 13.7 Mione T58 | 074033 | 130710 |TEMFORARY CONSTRUCTION ENTRANCE EA 2 % 250000(% 500000 | 3 138000 25% | Typically two [ora for entrance & one for sxil)
25 | 07481 | 137 | Mone | T67 | 074044 | 130720 [TEMFORARY CONSTRUCTICN ROADWAY [+ i 1w0000]% - s - 25% ] -
13-1.03C
oa | n7-2&0 | 127 | 137.030 | Nana | 074041 | 130730|=TREET SWEEPING LS 1 $ 7200000 | % 7200000 AN - SEHLaA, of $350aa
13-1.03C
27 [ 07-347 | 138 | 13-8.01A [ Nene | 074015 | 130800 TEMPORARY ACTIVE TREATMENT SYSTEM LS i S500,000.00 | & 500,000.00 PPDG Appendx F i —
13-1.03C
28 | 07408 | 139 | %3803 | 188 13000 [TEMPORARY CONORETE WASHOUT LS 1 S 13E0000 [ & 13,500.00 par typo of washouls
Canceled o -
§2000 each e
Huml_m of cancrete washaul, 3150(Jeach-;-5_c‘|'|
51700 each - B
§ - 10% |see WHCL
|20 [07000 | 13- | 13X 00 | Mone (oo X x{ TEnPoRas STREAM CROSSING LS $ - o
an | N7 | 13 12X | Nona LOdO00000000 40 E AR WATER DIVERSION LS i : — = _
A 07X 13X | 13X XX | None [l Kool ADE Y ATERIRG AND NON-STORM WATER DISCHARGE CONTROL L5 1 § 5000000 1% 5000000 B R )
32 | 07-XXX| 13-X | 15-K.KX | Hone TEMPORARY TIRE WASH SYSTEM LS 1 $ 50,000.00 | 5 5000000 = o o
a3 | o7-XXX 3-x 13- %X | Mome BYATER SUALITY SAMPLING AND ANVALYSIS Q&Y 'é‘._ 50 t &hn NN | 25 000 DD Far Water Qunbty Worstorrg (bubirs and dureg nstalatian, during and afler remaoval, visual inspaction during rain events |0L3° or moral)
M| O] 13K :3 WK | None A ATER, CUALITY MoniTomm Fa B $  A00O00 |5 2600000 Far Water Gualty Monderng (bafrs and doree inatalatian, during and afer removel, visusl nepactinn duting rain events (01" of meraj)
35 | 07| 12X | 12X | None POCOOOROOCOOTWATER OUALITY ANMUISL REPORT EA 3 $ 200000|%  E00000 For Wates Qualéy Manorng : — -
36 | o7 | 13-¥ | 13XX [ Hone BOOOOOSOOOOCI TURBIDITY CONTROL LS 3 - Spescial condition ja g, Temporary Fioatng Sift Curtel Syeinm 32000 for TGP §15LFI -
sihrwrmrs BMP: Owner from WP (2006} to pdraulics [2010] -
CWer: CF, eify 401 Gert Uoted {no rolated cosf) = - s
Ed# Spec {no related casd] B ) __
Cemer EM, Na refated cout B
Cvniar- Hydirm s z =
Suhtobal 5 1,362,500.00 - ) B
5 28, 550,00 WPC b Sharing Per Season N
SUPPLEMENTAL ITEMS Additionat WPC ‘or additional penpect-apaciic lzsuea |jusificabon rﬂq’Eﬁ_ =
Various® | 13-5.6. 7| Various® | Mone | 0BESSS 95 | A TER POLLUTION CONTROL MAINTENANCE SHARING LS 1 114,200.00 114,300.00
07345 BL-E— DGG5SE | DEO5UE |ADCIT/ONIAL WATER POLLUTION CONTROL £ i BO0000 |8 &.000.00 Fregarn WPGP + Addifional for additional proyect apectic lssuss (ustfiabon ma'd]
O7-34s | 133 Mone | OBBSST 7 [STORM WATER SAMPLING AKND AN/ALVSIS LS 1 6,000.00 [§ 600000 o 3
Subletal §  12,000.00 3 — - - ]
TOTAL § 1.374.500.00 Ik - - - -
~ All appl<abia (071124, 071329, 074026 0 174028, 074031, 074033 o 074026, 074034 1o 072040, 074044, 074045, 074051 ko 074055) = A _ _ == e ——
All the abnve-llaled Heme that callsd oul fai maintenance sharng eomqﬂ fnr 071325 &1]11{!31 Fermranr, consider to include for theze o be conservetive.
“ Calculate LS prica fral then divida by Daytys for unit prica — = B B | B i = Eoper =" = ]
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Storm Water Checklist SW-1

Checklist SW-1, Site Data Sources

Prapared by, Jae lea Date:_ 1/2972013 District-Co-Route: 04-CC-48242

PM :_R8.0/25.06R0.0/3.4 Praject ID (or EA): 04-152721 AWQCB:_SF Bay (RB2)

Information for the fellowing data categories should be chtained, reviewed and referenced as necessary
throughaut the project planning phase. Collect any available documents pertaining to the category and
list them-and reference your data source. For specific examples of documents within these categories,
refer to Section 5.5 of this document. Example categories have been listed below; add additional
categeries, as nesded. Summarize pertinent information in Sectioh 2 of the SWDR,

DATA CATEGORY/SOURCES i Date
Topographic
s Web Soil Survey, Natural Resources Conservation Service (NRCS),
US Department of Agrlculture (USDA). Accessed January 29, 2013
hitp: il Fg. W,

e Ecological Subregions of Californla, Farest Service, US Departmeant September 1997

of Agriculture
L ]
Hydraulle
+ Flood insurance Rate Map (FIRM), Fedéral Emergency
Maiapemant ""Ea”“l" EFEMAL: | Accessed March 5, 2013

ms A HE
gla}ﬂgreld 1D(J-Dl&gtalﬂgld 10[![]1&Ianﬂ]d- 1&userT\fue-G

«  Grouhcwater Bulletin 118, Central Coastal Hydrologlc Reglon,
California Department of Water Resources. 2003 (accessed January 29,

hitp:/ fwww.water.ca.gov/ groundwater/bulletin1 1 8/¢whasin map | 2013}

5 d crlptlnns cfm

" WEb Sml Survey, Natural Resuuroes Conservation Service (NRCS),

s Department of Agriculture (USDA}. Aocessed January 249, 2013
httpy/ Swebsoilsurvey.nres. usda. govy

» National Enginesering Handiook (MEH} Part 630 - Hydrology,
Matural Resources Conservation Service {NRCS), US Department of
Agr‘iculture [USDA). 2010

erf'?&CId“stelprdbinﬂa{]EE TS

" Climatic

= Caltrans Statewldeﬁorm Water Management Plan (5WMWP),
http:/Swww dot ca gov/ho/eny/stormwater/pdf/swmp_may2003fi | May 2003
nad.pdf

Caltrans Storm Water Quality Handbooks
Prolect Planning and Daslgn Guide




Storm Water Checklist SW-1

MNatignal Climate Data Center (NCDC), National Oceanic and
Atmospheric Administration (NO&A), US Department of Commearce
{USDC). http://edo.nede.noaa. gov/cgl
binfclimatenormalsfelimatenormals.pl

Accessed January 29, 2013

Western Regional Climate Center (WRCC), Desernt Research
Institute (DR}, Nationat Goceanic and Atmospheric Administration
(NOAAL US Department of Commerce {USDC).

hittpe A www wre del.edu /summary/Climsmeca.html

Accessed lanuary 29, 2013

Water Quality

*

Project Flanning and Design Guide (PPDG), Storm Water Quality
Handbooks, Caltrans.

hitp./Awww.dot.ca.gov/ ho/epnd/stormwtr/indes. htm#PPDG

May 2012

Water Quality Planning Taal (WQPT), Caltrans.
votenvims.dot.ca, Fov w wapt.asny

Accessed January 29, 2013

San Francisco Bay Region Water Guality Contro! Plan (Basin Plan),
San Franclsco Bay Regional Water Quality Control Board (RWQCE).

ranth& ar Dub dwn nrjf

http./Swww. waterboards.ca.gov/sanfranciscobay/basin_planning.s 201LE
htmi#2004 basinplan

» Califormia’s 2010 Integrated Repon on Water Quality with Web-
Based Interactive Map, State Water Resoureas Contreol Board
{SYWRCE). 2010
http: issues/programs,Amdl/inte
2010.shtrml

»  Stormwater C. 3 Guigehook, Contra Gosta Clesn Water Prugram
[CCCWPL R www.cooleanwater. - February 2012
Buidebogly/

s  Construction Site Best Management Fractices (BMPs) Manuaf,
Storm Water Quallty Handbooks, Caltrans.
http:/ /www.clot ca gav/ha/consiruc/stormwater/CSBMEM 303 F | Daren 2003
nal.pdf

*

Other Data Categories

»  Caltrans Stormwater Management Program District 4 Work Plan,

Laltrans. April 2012

California Regional Water Quality Contral Board San Francisco Bay
Region Munlcipal Regional Stormwater MPDES Permit {Municipal
Regional Permit or MRP, Order No: R2-2008-0074, NPDES No.
CASE12008), San Francisco Bay Regional Water Quaiity Control
Board (SFB RWQCB).

htty: /S www. waterbosrds.cg gov/ sanfranciscobay/water issues/pr

agrams/slormwater/mrp.shtmi

Adopted October 14, 2009, as
revised Movember 28, 2041

National Pollutant Discharge Elimination Systern (MPRES) General
Permit (Construction General Permit or CGP) for Storm Water
Discharges Assoclated with Construction and Land Disturbance

Adopted September 2, 2009,
as amended February 14,
2011 and July 47, 2012

&

Caltrans Storm Water Qualtty Handbooks
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Storm Water Checklist SW-1

Activities (Order No: 2009-0009-DWQ amended by 2010-0014-
CWQ and 2012-0008-0WG, NPDES No. CASDD0002), State Water
Resources Control Board (SWRCE).

http:/fwww.swrch.ca gov/water |ssues/programs/stormwater/con

stpermits.shtml

Mational Pollutant Discharge Elimination System (NPDES) Permit

for Storm Water Discharges from the State of California,

Cre:partment of Transportation (Calirans) Properties, Facilities, and

Activitles (Order Mo, 92-06-DW0, NPDES No. CASQDO0G3), State

Water Resadrces Control Board (SWRCE).

hitps/Swww.swreh.ca.gov/board decisions/adopted orders/water
uality/ 1999,/ wq 199 Nalil]

Adopted July 15, 1999

Mational Pollutant Discharges Elimination Systerm (NPDES)
Statewide Storm Water Permit Waste Discharge Requirements
(WDRs) for State of California Department of Transportation {Order
Mo. 2013-0011-BWG, NRDES No, CASO00003), State Water
Resources Control Board (SWRCR).
b.ca.gov/board decisionsy/ad
Ij 11 dwqg.pdf

Br

Adopted Septemnber 19, 2012
[effective date: July 1, 2013)

Project Risk Level Determination Guidance, Caltrans.
http:/Swaww.dot.ca.gov/ho/oppd/stormwtr/risk/ Project % 20Risk-
Level-Determination-Guidance-042312 pdf

April 2013

Caltrans Stormwatsr Earth Map, Office of Stormwater

Management, Caltrans. hiip.//sarth.dot.ca gov/stormwater/

Ascessed Ociober 25, 2012

Caltrans Statewide Webmap for Construction General Permit,
Office of Stormwater Management, Caltrans.
hitt p,.-" fsvOBarcgis/webaps/oswa/cgp2009/

Assessed QOctober 25, 2012

Fact Sheet 3.1 - Construction Rainfall Erosivity Waiver, Office of
Water, US Erwircnmental Protection Agency (USEPA), EPA B33-F-

00-014. ttp://www.epa.gov/nodes/pubs/fact3-1.pdf

Estimating Guidance for CGP, Caltrans.

https/ Awwew. dot.ca.gov/ha foppdfstormwtr/cpp/ Estimating-
Guidance-for-CGP-092010.pdf

As revised March 2012

September 2010

GeoTracker, State Water Resources Control Board (SWRCE).
http://geotracker waterboards.ca.gov/

Accessed March &, 2013

ErmviroStor, Califernia Department of Toxic Substances Control
{DTSC). http://www._envirostor.dtse.ca.gov/ public/

Accessed March B, 2013

Precipitation Frequency Data, Mational Westher Service, National
Ceeanic and Atmospheric Administration (NOAA, US Department

of Commerce (US0CY. http://hdsc.nws.noaa.gov/hdsc /pfds/

| Accessed March 5, 2013

&
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Storm Water Checklist SW-2

Praparad by:

Phi : _R8.0/25.0&R0.0/3.4

Checklist SW-2, Storm Water Quality Issues Summary

Jaa Lee Date:  1/29/2013

Project D {or EA): 0d4-152721

RWQCB:_ SF Bay (RB2Z)

District-Co-Route;_04-CC-48242

The: fallowing questions provide a guide to collesting crifical information relevant to project stommwater quality
issuas. Complete responses to applicable quastions, consulting other Caltrans functional unlts {Environmeantal,
Landstape Architecture, Malntenance, 2ic.) and the District/Regional Storm Water Coordinator as nacessary.
Summarize pertinent responsas in Section 2 of the SWDR.

ik

10.
11.
12,
13.

14,

15
18.

17.
18.
19.

Cetarmine the racaiving waters that may be affected by the project throughout
the project life cyda {i.e., construction, malntenance and operation),

For the project limits, list the 303(d} impalred receiving water bodies and their
constituents of concem.

Retermine if there are any municipal or domestic waler supply reservoirs or
groundwater percolation facilities within the project limits. Consider appropriata
gpil contamination and zplll pravention control measures for these new areas.

Determine the RWOQCH specdial raguirements, including TMDLs, effluent limits,
ale.

Determine requigtory agencies seasonal construction and construction
axcluston datas or restricions required by federal, state, or local agencies.

Determine if a 401 certiflcation will be required.
List rainy season dates.
Determine the general climate of the project area. Identify annual rainfall and

rainfall intenslty curves,

If considering Treatmant BMPs, determine the soii dassification, permeability,
erodibility, and depth o groundwater.

Determine contaminated sails within the project area.
Determine the total disturbed soil area of the project.
Deascribe the topography of the project site.

List any areas outsida of the Caltrans right-of-way that will be included in the
project (e.q. contracter's staging yard, work from barges, eesemants for
staging, ete.).

Determina if additional right-of-way acgulsition or easements and right-of-entry
will be required for design, constructian and malntenancs of BMPs. If so, how
much?

Determing If & fight-of-way certification is required.

Determine the estiimated unit costs for right-of-way should it be needed for

Treatment BMPs, stablllzed conveyance systems, lay-back slopes, or
interception ditches.

Determine if project area has any slopa stabiizatlon concerns.
Describe the local land use within the project area and adjacent areas.
Evaluate the presence of dry weather flow.

EComplete
Fcomplets
Flcomplets

Ficomplete

[<lComplete

[ Complete
< Complete

[€Complete

[<Complete

EComptate
[<]Complete
PdCamplete

MComplegte

B{Complete
BComplete
BAComplete

EdComplate
BComplete

Complete

tt Caltrans Storm Water Quality Handbooks

Project Planning and Design Gulde

[INA
INA
[INA

[INA

[INA

[INA
A

[INA

CInA

[Ina
A
[INA

[NA

CINa
[OnNA
[INa

[INA
Cna
na




Storm Water Checklist SW-3

Checklist SW-3, Measures for Avoiding or Reducing Potential Storm

Water Impacts
Prepared by:__ Jae Lee Date:__1/29/2013 Disfrict-Co-Route;_04-CC-48242
PM . B8.0/25.08R0.0/3.4 Praject 1D {or EA): O4-152721 RWOCB: SF Bay (RB2)

The PE must confer with other functicnal units, such as Landscape Architecture, Hydrauwlics, Ermvironmental,
Materials, Construction and Maintenance, as needed to assess thesa issuss. Summanze perlinant responses
In Sectlon 2 of the BWDR.

Options for avolding or reducing potentlal impacts during project planning Inglude the following:

1. Can the project be relocated or realigned to avoidfreduce impacts to
receiving waters or to increase the preservation of critical (or problematic) v N NA
areas such as floodplains, steep slopes, wetlands, and areas with erosive [ves Bo O
or unstable sail conditions?

2. Can structures and bridges be designed or located to reduse work in live ¥ ki R
strearms and minimize construction Impacts? [Cves [N |

3, Can any of the following methods be uilized ta minimize arosian from

slopes:
a. Disturbing exlsting slopes anly when necessary? Edves CNe CINA
b. Minimlzing cut and fill areas to raduce siope lengths? [dves CNe OO
c. Incorporating retaining walls to reduce steepness of slopes or to v N A
shorten slopes? Bves [ne [
d. Acquiring right-of-way easements (such as grading easements) to v N NA
reduce stespness of slopes? IRj¥se  [[1Hs L
a.  Avoiding soils or formations that will be particulady difficult to re- NA
stabilize? - Kyes [OONo [0
f.  Providing cut and fill slopes flat encugh o allow re-vegetation and N NA
lImit eraslion to pre-construction rates? Eiee: L[iho: L]
g. Providing benches or terraces on high cut and fill slopes to reduce N NA
concentration of flows? BJves [Ne B
h. Rounding and shapling slopses to reduce concentrated flow? [Kyes  [No OIna
i. Collecting concentrated flows in stabilized drains and channels? Hyes  [Jue  [INA
4 Does the project design allow for the ease of maintaining all BMPs? Edve= (e
5. Can the project be scheduled or phased to minimize soil-disturbing waork Rves [INe

during the rainy season?

6. Can permanent storm water pollution controls such as paved slopes,
vegetated slopes, basins, and conveyance systems be installed eary in tha KYes Oie TNA
consiruction process to provide additional protection and to possibly utilize
them in addressing construgtion storm water impacts?

: Caltrans Storm Water Quality Handbooks
Project Planning and Design Guide






Checklist T-1, Part 1

Treatment BMPs

Checklist T-1, Part 1
Prepared by, Jae Lee Date:_ 1/20/2013 District-Co-Route;_04-CC-48242

PM :__R8,0/25,0&R0.0/3.4 Project 1D (or EAJ 04-152721 RWACE:__SF Bay (RB2})

Consideration of Treatment BMPs

This checklist is used for projects that require the canslderation of Approved Treatment BMPs, as
determined from the process described in Section 4 (Projest Treatment Censideration) and the Evalustion
Dacumentation Form (EDF). This checklist will be used to determine which Treatment BMPs should be
considered for each watershed and sub-watershed within the project. Supplemental data will be needed
to verify siting and design appllcabiifty for final incorporation into a project.

Complete this checklist for each phase of the project, when considering Treatment BMPs. Use the
responsas to the questions as the basls when developing the narrative in Sectlon 5 of the Storm
Water Data Report {o document that Treatment BMPs have been appropriately consldered.

Answaer all questions, unless otherwlse directed. Questions 14 through 16 should be answered
after all subwatershed {dralnages) are considerad using this checklist.

1. Is the project in 8 waterahed with prescriptive TMDL treatment BMP requiraments
in an adopted TMDL implementation plan or does the project have a dual
purpose facility requirement (e.g. fiood contral and water quality treatment or [Jves [Jno
Design Pollution Prevention BMPs that provide inflltration and treatment)?

If Yes, consult the District/Regional Storm Water Coordinator to detetmine
whether the T-1 checkist should be used to propose alternative BMPs because
the prescribed BMPs may not be feasible or other BMPs may be more cost-
effective. Special documentation and regulatory respense may be necessary.
2. Dry Weather Flow Diversign
{a) Are dry weather flows generated by Caltrans anticipated to be persistent? [Ives [XINo
{b} Is a sanitary sewer located on or near the sita? [Ires [INe

If Yes to both 2 {a} and (b}, continua to {c). If Ne to either, skip to question 3.

{¢) Is conneclion ta the sanitary sewer possible without extraordinary plurnbing, [Jyes MNo
features or construction practices ?

{d} Is the domestic wastewater treatment authority willing to accept fiow? CJves [JNo

If Yes was answered to all of these questions consider Dry Weather Flow
Diversion, complete and attach Part 3 of this checklist,

3. is the receiving water on the 303(d) list for litter/trash or has a TMDL been issued [Oyes [JNo
for fitterfrash?

t Caltrans Storm Water Quality Handbooks
Project Planning and Design Guide




Checklist T-1, Part 1

If Yes, consider Gross Solids Remaval Devices (GSRDs). Complete and
attach Part & of this checklist. Mote: infiltration Devices, Detention Devices,
Media Filters, MCTTs, and Wet Basins also can capture litter. Before considaring
GSREDs for stand-alone installation or [ sequence with other BMPs, consult with
District/Regional NPDES Storm Water Coordinator o determine whethar
infiltratior: Devices, Detention Devices, Media Filters, MCTTs, and Wet Baslns
should be considered instead of GSRDs to meet litterftrash TMDL.

4. s the project located in an area {e.g.. mountain regions} where traction sand is [ves [KNo
applied maore than twice a year?

If Yas, consider Traction Sand Trape Complete and sttach Part T of this
checklist.

5. Maximizing Bicfiltration Strips and Swales

Ohjectives:
1) Quantify infiltration from biofiltration alane

2 Identify highly infiltrating biofitration {i.e. > 90%) and skip further BMP
conzidaration.

31 Identify whether amendments can substantislly improve infiltration.

{a) Have biofiltration strips and swales been designad for runoff from all project [Jves [dno
areas, including shest flow and concentraied flow conveyance? if no,
documeant |ustification in Section § of the SWDR.

(b} Based on existing slte conditions, estimate what percentage of the WQV' can
be inflirated. When calculating the WGV, use a drawdown time appropriate for
tha sita conditions..

% =20%
__ 20%-50% [JComplete
__ 50%-90%
_ »80%
{c) Is infiltration greater than 90 percent? If Yes, skip to question 13. [Tres [no

if Mo, Continue ta 5 (d}.

1 A complete methadolngy for determining WOV inflltration s available at:

Caltrans Storm Water Quality Handbooks
Project Flanning and Design Guide
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(d} Can the Infiltration ranking in question 5(b) abave be Increased by using soil Bdyes [INo
amandments?.

If Yes, consider including soil amendments (increasing the infiltration ranking of
strips and swales shows performance comparable to other BKPs). Record the
new infillraticn estimate below. If No, cantinue to 5 (&),

_ = 20% (skip to 6)

_ 20 % - 50% (skip to &)

___ 50% - 90% (skip to B8)

_x_ =00% BdComplete

(e} Is infitration greater than 90 parcent? If Yes, skip to question 13. K No, Ddves [No
cantinue to 5 {f).

(f} Is infiliration greater than 50 percent and is biofiltration preferred? If yes to
both, skip to question 13. [ClYes [ONo

8. Blofiltration in Rural Areas

Is the project in a rural area {outside of urban areas that is covered under an [ves [No
NPDES Municipal Stormwater Permit®)? If Yes, proceed to question 13.

7. Estimating Inflitration for BMP Combinations

Objectives:
1) identify high-infiltration hiofiltration or biofitration and inflitration BAMP
combinations and skip further BMP consideration.

2} If high infiltration is infeasible, then |dentify the infiltration level of all feasible
BMP combinations for use in the subsequent BMP selection matrices.

{a) Has concentrated infiltration (i.e., via earthen basins) been prohiblted? Yes [ No
Gonsult your District/Regional Storm Water Coordinatar andfor environmental
doecuments.

If Mo, continue to 7 (b); if Yas, skip to question 8 and do not consider aarthen
basin-type BMPs

3ﬁmpag953§-aﬂﬁ#ﬂ i;‘.!f'thE‘FElI:tS‘hEEtE‘I‘DT tI'IE'CGF’
hito: 8 A g
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{b} Can the infiltration ranking be increased by infilirating the un-infilirated
remaining YWQV from guestion 5, with an infitiration BMP'? if ves, record the [v¥es [INe
naw infiltration estimate below. If no, proceed to 7{c}).

= 20% (do not consider this BMP combination)
_ 20% - 50%

___ 50% - 80%

_ >DD%

Iz at least 20 percent infiltration estimated? If Yes, proceed to 13, If No, proceed [Tres [INo
to 7(c).

{c) Assess infiltration of bicfiltration combined with an approved earthen BMP.
This assessment will be used in subsequent BMP selaction matrlces.

Earthaen Detantion Basin

_ =20% [CComplete
_ 20% - 50%
= h0%

Continue to Question 8

8. Identifying BMPs based on the Target Design Constituents

fa) Does the project discharge to a 303(d) impaired water body or a water body
that has a TMOL adopted? If “Na," use Mairx A to select BMPs, conslder [Jyes [ No
designing to {reat 100% aof the WQV, then skip ko question 12,

If Yes, is the identified pollutant(s) considered a Targeted Design Constituent
{TDCY (check all that apply below)?

[ ] sediments [ ] copper {dissolved or total)
[ ] phosphorus ] lead (dissolved or total)
[] nitrogen ] zinc {dissolved or totai)

] general metals (dissolved or tﬂtﬂl}z

it} Treating Sediment. |s sediment a TDC? If Yas, use Matrix A to select BMPs, [[JYes [ No
then skip to question 12. Otherwise, proceed to question 8.

1 Azzess the combined infiltration of the WOV by bath biofiltration and infiltration BMPs. Az site

constraints allow, size the infiliration BMP up to the un-infilirated WOV remaining after the: hiofiliration
BMF.

2 General metals s & designation used by Regional Water Boards when specific metals have not yat been
identifiad as causing the impairmernt.

Caftrans Storm Water Quality Handbooks
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Tier 1

Strip: HRT > 5
Austin filter {concrete)
Austin filter {sarthan)

Austin filter {earthen)
Detenticn (unlined)

Austin filtar (earthan}
Detention {unlined)
Infiltration basing*

Delaware filter Infiltmation basins™ : ”
MCTT Irfiltrafion trerches™ Lﬂ;ﬁﬁﬁggﬁ £
Wet basin Biofiltration Strip =ik 5w§| 4
Strip: HRT =5 g:ﬂﬂ;fralé?mme:’ Austin filter (concrete)
Tier 2 Biofiliration Swale Biofiltration Swala Delaware filter
Detention (unlined) MCTT MCTT
Wet basin Wet basin

HRT = hydraullc residance time {min}

“Infiliration BMPs that infiltrate the water quality velume were considered praviously, 5o only
undersized infiltration BMPs or hybrid designs are considered where infiltration is less than 80%
of the water quality volume.

10.

Treating both Metals and Nutrients.

Is copper, lead, zinc, or general me