FOR CONTRACT NO.; 11-2T0824

INFORMATION HANDOUT

WATER SOURCE INFORMATION
(City of Escondido Letter Dated May 25, 2007)

UNITED STATES FISH AND WILDLIFE SERVICE
(Biological Opinion Dated May 8, 2001)
(Biological Opinion Dated January 16, 2003)

MATERIAL INFORMATION

SEISMIC DESIGN RECOMMENDATIONS
Mission Avenue Undercrossing (Widening)
(Bridge No. 57-0813R, Dated February 1, 2007)
Escondido Flood Control Channel
(Bridge No. 0810R/L/K, Dated January 31, 2007
Washington Avenue Overhead (Widening)
(Bridge No. 57-0812R, Dated January 25, 2007)

FOUNDATION REPORT
Valley Parkway Undercrossing (Widen)
(Bridge No. 57-0809R/L, Dated July 9, 2007)
Escondido Flood Control Channel Ramp (Replace)
(Bridge No. 57-0810K, Dated April 25, 2007)
Escondido Flood Control Channel Ramp (Widen)
(Bridge No. 57-0810L/R, Dated May 3, 2007)
Hale Avenue Undercrossing (Widen)
(Bridge No. 57-0811R/L, Dated March 23, 2007)
Washington Avenue Overhead (Widen)
(Bridge No. 57-0812R, Dated March15, 2007)
Mission Avenue Undercrossing (Widen)
(Bridge No. 57-0813 R, Dated February 15, 2007)

REVISED FOUNDATION RECOMMENDATIONS
(Retaining Wall No. 497L, Dated October 29, 2007)



(Retaining Wall No. 498, Dated October 29,2007)
(Retaining Wall No. 506R, Dated October 29,2007)
(Retaining Wall No. 507R1, Dated October 29,2007)
(Retaining Wall No. 509L, Dated October 29,2007)
(Retaining Wall No. 497L, Dated October 29,2007)
(Retaining Wall No. 510R, Dated October 29,2007)

FINAL FOUNDATION DESIGN RECOMMENDATIONS
Hale Avenue Retaining Walls

(Wall No. 57-0507R/L, Dated March 22, 2007)

STRUCTURAL SECTIONS RECOMMENDATIONS-Corrected
(Dated March 3, 2008)

ROUTE: 11-SD-15-R16.9/M24.1
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City of CMW"

SR

Mary Ann Mann

Utilities Manager

201 North Broadway, Escondido, CA 92025
Phone: 760-839-45628 Fax: 760-839-4597

May 25, 2007

Mr. Dimitar Peev

Department of Transportation
District 11 — MS 333

P.O. BOX 85406

San Diego, CA 92186-5406

Dear Mr. Peev:

Subject: Will Serve Letter — Route 15, 11-SD-15, KP R48.3/R50.7, PM R30.0/R31.5,
11-268-2T0824, Managed Lanes — Unit 2

This letter will confirm water av_ailabilﬂity for the above-referenced project. The project is located N
within the City of Escondido (City) water service area. City water facilities are available in the |
vicinity for this project’s use.

At this time, the City is able to provide potable water for this construction project through
existing fire hydrants in the area. Exact fire hydrant locations have not been field verified for the
issuance of this letter. At a later date, the City will provide a map indicating approximate fire |
hydrant locations along the project work site. '

Construction water connections are to use City fire hydrant meters. All connections are
governed by City ordinances and regulations concerning connections, constructions, capacity
charges, permit fees and matters pertaining therets. For more information, please contact the
City’s Utility Billing Division at (760) 839-4682. - *

Sincerely,

WNW

Nelson Nuezca
Engineer

T i L e A

S e R e R

Lori Holt Pfeiler, Mayor Sam Abed, Mayor Pro Tem Ed Galio Marie Waldron Dick Daniels
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United States Dcp artment of the Interior

Fish and Wildlife Service
Ecological Services
Carlsbad Fish and Wildlife Office
2730 Loker Avenue West .

Carlsbad, California 92008

In Reply Refer to; 1-6-01-F-1328.2
MAY 0 82001

ir. Michael G. R'itchis, Califomnia Administrator
Federal Highway Administeation

Departrnent of Transportation

930 Ninth Street, Snite 400

Sacramento, CA 95814-2724

Re:  Biological Opinion on the Proposed Operational Improvement Projects on Interstate. 15 in
San Diego County, California;. ' ' -

Dear Mr. Ritchie: . ' o,

This document transmits the Fish and Wildlife Service's (Service) biological opinion based on
onr review of the proposed Operational Improvemnent Projegts'‘on Interstate 15 (I-15)located in
San Diego County, Californis, and its effects on the threatened coastal California gnatcatcher
(Polioptilla californica californica, gnalcatch er) in accordance with section 7 of the Endangerad
Species Act{Act) of 1973, as amended (16 U.S.C. 1531 et seq.). Critical habitat for the
gnatcatcher Was designated in 2000, however-nene oogurs. within. the project boundaries and
therefore it will not be addressed further. Your January 27, 2001, request for formial consuliation
was received on Jannary 31, 2001, : .. :

This biological opinion is based on information provided in the Novermber 3, 2000, and January
27, Biological Assessment, meetings, and other information available in our files. A complete
administrative tecord of this consultation is on file at the Service’s Carlsbad Fi sh and Wildlife
Office.

Focused snrveys for the endangered least Bell’s vireo(Vireo bellii pusillus) and southwestem
willow flycatcher (Empidonax rraillii extimus) detested neither species. A paich of Plantago™ -
erecia, 2 Jarval host plant for the endangered Quino checkerspot butterfly (Euphydryas editha
quino, Quino), was observed just outside of grading Timits on the sonthbound side of I-15, just
south of State Route 56 (SR-56). No Quino were observed during protocol surveys. Suitable
habitat for the endangered arroyo toad (Bufo californicus) is not currently present within the
project area, Designated or proposed critical habitat for 1he above species does not ogeur within
the projeat boundarles and therefore none will be adversely modified as.a result of the proposed
operational improvements project, For these reasons, the prop osed operational improvements
project is not likely to adversely affect the above species or adversely modify their respective.
proposed or designated critical habirais, Therefore, these species will not be addressed further in
this Biological Opinion except in the Description of the Proposed Action.
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CONSULTATION HISTORY
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on November 29, 2000, The details of the project were discussed in 4 J anuary 17, 2001, mesting
with Calrrans biglogist Bob James at Carlsbad Field Office. On 1 anuary 18, 2001, Bob James
senl additional information Tegarding the Bialogical Assessment via e-mail. On Januvary 31,
2001, we received a request for forral consultation. Field notes from Bob James were received
on February 15, 2001,

BIOLOGICAL OPINION

DESCRIPTION OF THE PROPOSED ACTION

The Service, Pedera] H:"ghways, and Caltrans view the proposed action for which this Biological .

Opinion is written as a part of alarger action along.the 1-15 Comridor Projéce: Intersrate-highway - -

improvement projects are often disjunct individual projects that, when pieced together, constitute
a much larger single linear project. Repair and improvement‘Work along an intc;statc gorridor is
generally conducted in: finite, disjunct construction periods (and areas). (o allow for minimum-
disturbance to the:interstare’s primary purposs of provi ding safe transportation. Each distinor.
project has Gm’ironmema‘l.impa‘cts"associate‘diwith it that contribute 1o regional camulative
impacts associated with the improvement and upkeep of the interstate system Impacts associated
with the 1-15 Corridor Project will be addressad in the Cumulative Impagcts section of this
Biological Opinion. Due to the duration of the larger 1-15 Corridor Project, and the need 1o

This Description of the Proposed Action wil] describe the Jarger I-15 Corridor'Projcct briefly and
then describe in detai] the three projects within the Component Three Operaticnal Impravements
for which this Bia] ogical Opinion addresses, :

The I-15 Corridor Project is composed of three (3) components:

1 Component One plans for bridge wiu‘eniﬁg and éfther & Man aged Lanes aliernative or
High Occupancy Vehicle Lanes alternative. :
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Bridge widening is proposed at Los Pefiasquitos Creek, Greén Valley Creek, and Lake Hodges.
Timber pilings, cofferdams, and piling driving are planned and construction time is anticipated at
nine months for Los Pefiasquitos, one year for Green Valley and 18 months for Lake Hodges: -

The Managed Lanes Altemative of Component Ong proposes four managed lanes inthe freeway’
median of I-15 throughgut the length of the I-15 Cormridor. This alternative requires outside *
widening of the existing freewzy lanes on at least one side and sometimes both. Some additional
right-of-way will be required for temporary construction and drainage easements and noise
barriers. ‘A moveable barrier system is proposed 5o that the four lanes can be oriented in three
different configurations depending upon traffic needs, Thres moveable barrier machines would
be needed. A rraintenancs facility is proposed in the 115 median or adjacent, about 0.5 miles
south of State Route-163 junction, Other important projest features are bridge removal and
reconstruction at Carroll Canyon Road, I-15/SR-56, Carmel Mountain Road, Duenda Road, -
Highland Valley Road, Via Rancho Parkway, and Del Lago Blvd. Direct access ramps will be
constricted into the Managed Lanes at Hillery Avenus, Del Lago Blvd, and Hale Avenue. Up to
21 noise barriers are proposed throughout the I-15 Corridor. 'The final number will be
determined later in the planning process. Potential impacts to CSS and gnatcatchers have been
incorporated in the impact analysis (Table 2). '

The High Occupsncy Vehicle (HOY) Adternative of Compogient Ong proposes four lanes located
in the freeway median separated from the main lanes By a painted buffer. This altemative alsor
includes the same direct access ramps, bridge modifications, and noise barriers 45 the Managed

Lanes Alternative.
2. Component Two plans for five Bus Rapid Transit Centers.,

Transit Centers are proposed with the I-15 Corridor at Mira Mesa (Hillery Drive), Sabre Springs
(off Evening Creek Road), Rancho Bernardo (off West Bemardo Road), Del Lago, and
Escondido (from‘Hale Avenue)’. Direct Aceess Ramps are proposed with each of these Transit
Centers. To date, the only biological resource identified that ocolr on these transit center sites
are vernal pools present in the vicinity of Miramar College. These pools may support San Diego
fairy shrimp (Branchinecia sandiegonensis). The Service will be consulted if impacts may affect
listed species. - -

.3, Component three plans for Operational Improvements.

Auxiliary/Added Lanes at seven locations (Table 1), Auxiliary Janes ext¢nd between

. entrances/exits,; while “added lanes” continue through an interchange.
g ; (=) 7

! The Metropolitan Transit Development Board is the lead agency for all of the proposed transit centers, with
the sxception OF 1) Lugo, -~ . : '

B
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T?ble 1, S‘ev?n Proposed Auxiliary/Added Lane Projects in 1-15 Corrider, Direction, and
Kilopost Limits, Projects are listed fram south (list top) to north {bottom). .
The thres projects murkeq in bold type are considered the Praposed Action for this Biological Opinion,

. Way —Mira Mesa Blvd
e 8 e e T Oy R L ey R e o SEEY
SB : 29.6 -~30.9 | Rancho Peénasquitos Blyd — State Route 56
"NB:SB. 530,652, 07 SISl Sfatekduteﬁ'&“lnﬁ:erchange S,
NB, SB 314352 | Carmel Mt— Camino Del Norte
NBESB: i ifa RN CalnmosBﬁlISfO'th%WﬂRhnGhOfPMf“ﬂ':
NB, SB 46.7-49.6 | Ciiracado Pkwy — Valley Pkwy

Interstate 15/ State Raute 56 Interchance and Auxiliary Fanes Improvement:

The main features are a loop on-ramp (eustbound SR-56.to zg-orahboun'd‘.’ENﬂBazI‘-*lﬁ%"ﬁeEa"i:nifﬁg»
walls under the Ted Williams Parkway overcrossing, and a soundwall along NB I:15 and
connector from southbound [SB]I-15 to westbound SR-56. In the north part, it is proposed to
add one auxiliary lane NB from the NB Carmel Mountain Road off-ramp to the end of the
existing truck climbing lane. In the SB direction, the proposal is to add one lane from the SB off-
ramp 10 the existing.fifth lane locsuted justsouth of the I-1 5/SR+56 Tnterchange, Noise bamiers |
wil) be included on both the.north- and southbound sides adjacent-to the highway shoulder-norh
of SR-56/Ted Williams Parkway 1o Carmel Mountain Road, and adjacent to residences on the
southbound side of I-15 near SR-56. Construction is scheduled 1o begin in Decemnber 2001 angd
rake about one year. ' ‘

Southbound Auxiliary Lane from State Route 56 to Rancho Pefiasquitos Blvd:

An auxiliary lane would be extended about 500 meters (1,700 feet} from the southern end of the i
J-15/SR-56 Praject southward ta Rancho Pefiasquitos Blvd, Construction is scheduled to begin _
in December 2001, and be completed within the schedule of the above project. -

Auxiliary/Added Lanes from Mercy Road 10 Poway Road:

Inthe northbound direction, an additional lanas would extend from Scripps Poway Parkway 10 the
Rancho Pefiasquitos Creek Bridge. The lane would continue from just northbound of the bridge
ro Ted Williams Parkway, The bridge across Rancho Pefiasquitos Creek would be widened. An
auxiliary Jane would also extend from Rancho Pefiasquitos Blvd to Mercy Road in the
southbound direction, Noise barriers are proposed on the southbound side adjacent to the
highway shoulder between Rancho Penasquitos Creek and just south of Mercy Road, as wall as
adjacent to residences Just south of Rancho Penasquitos Blvd, Construction is proposed fo begin
in June 2002, with completion by December 2003, '
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Conservation Measnres

‘The following conservation measures ‘are propased fo minimize impacls to sensitive habitats and

species:

4. - Environmentally Sensitive Areas (BSA’s) and Limited Use Areas (LUA’s) will be
designated on project plans. ESA designation will best ensure that no impacts occur -
outside of the project limits, LUA designation (.g., equipment storage/staging) will also
reduce impacis, . g

5. Frosion control measures will be incorporated, including use of San Diego sagewort at
the Los Pefiasquitos Creek Bridge. A Caltrans District Biologist will review the Plans,
Specifications, and Estimate (PS&E) Package and attend the pre-job meeting with
contractors and Caluans Resident Engirieer to explain mitigation requirements. A
biologist will provide technical assistance as needed thronghout the construction period.
San Diego sagewort will be included in the erosion control seed mix, as recommended in. -
the conceptual mitigation plan (Odgen 2000).

6., Impacted Sap Diego barrel cactus (Ferocacius viridescens) will be salvaged and
transplanted in appropriate habitat as recommended in the conceptual rmitigation plan’
{Odgen 2000). ) '

7. To compensate for the three operational improvements described in the proposed action,

apPTEXimite]y 92.71 acres-of-habitat-was acquired west of I-13 on the gorfh §h ore of Bake
"Hodges. The three parcels (Tax Assessor Parcel Nos. 272-111-16, <20, and 272725261y~
were purchased by Caltrans in February 2001, consisting of about 86 atres of coastal-sage
scrub (CSS) supporting gnatcatchers, There are also 6.2 acres of sonthem mixed . -
chaparral habitat on the parcels. Castus wrens (Campylorhynchus brunneicapilius), a
California State Species of Special Concern, arg also prasent on the parcels. It is likely
these lands would be transfered to a land management agency in the future, Parcels Nos.
272-111-16,-20 are within the Multiple Habitat Planning Area of the City’s Multiple |
Species Conservation Program Subarea Plan. '

8. The middle parcel Nos, 272-11-20 has four recorded conservation easements totaling 5.46
acres. The Environmental Trust has agreed to manage this area in perpetuity as open
‘space for biological conservation, These easements are clusterad at the southern end of
. the parcel, and are not considared 1o significantly detract from uise of the parcel as
mitigation. . .

The following conservation measures are propbsed to minimize incidental take of gn alcalcherf:

9. On the three parcelsbeing set asids to compensate for project impacts, there are abour §1

acres of CS8, supporting nine pairs and three individual gnatcatohers. To offset adverse
impacls to gnatcatchers, a total of 32,2 acres of CSS (s 2:1 ratio) and six gnatcatcher
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terr‘itoﬁ es (1:1 ratio) would ba encimbered on the parcels for these threa proposed
projects, The remainder wonid be available as mitigation for other projects,

0. Vegetation removal, inc]uding clearing and grubbing, will be done between August 31
and February 1, outsids of the gnateatcher nesting season.

The proposed 115 Operational Improvernent Projc;:ts will have a major impact on a cora
California gnatcatcher population and a highly important north/south sorridor that facilj tates

11, To offset cumulative impacts from the proposed I-15 Operational Improyement Projects,
and other Roture Caltrans and Federal Highways projects in San Diego Co unty, to coastal

vegetation,

12. " The mitigation bank shal] comply with all Federal Highivays and State of California
Mitigation Banking policy. - .

13. The mitigation bank or other acquired'land must be Jocated in core gnatcatcher habitat (as
defined by the Natural Community Canservation Planning Program and Multi ple Species
Conservation Program (MSCP) orthe Multiple Habitat Conservation Program (MHGCFP)),
and shall provide a significant contribution to regional conservation planning efforts,

14, The mitigation bank or ather acquired land site shal] have high biological value in the San
Diego region for target $pecies and habitats, Ata minimum, the site(s) should miri gate at
0o less than in-kind for the amount and quality of coastal sage scrub habjtat 10 support an
equal or greater number of gnatcaicher pairs than is proposed to be impacted. .

5. Thesite shall consist of prcdominahtly high or \}er_y high value habitat for migrétory birds
and other rare animal and plants as evaluated by regional conservation planning efforts
and may support wetland habitats, ‘ '

16.  The site shall have & high zu*ca{nén‘meter 2110 10 minimize edge effects, as well as be
. connected 1o other preserved Jands, .
17. Preservation should be consistent-.with rc:gi'onal éénservation Plans. The site shonld be
considered by the Service and California Department of Fish and Game to be a1 sk of
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18, The mitigation bank lands shall be acquired, preserved, and managed consistent with a
Mirigation Bank Implementing Agreement signed by Caltrans, Federal Highways (if
applicable), the Service, and the California Department of Fish and Game, prior to
Jmnatz on of project impacts for the I-15 Managed/HOV I.anes Projects.

19. Aland management agency shonld be prepared to accept the land and have the fiscal and
human resources 1o monitor and manage it properly in perpetuity.

20.  The mitigation bank lands should be a good candidate to manage human access and
prevent non-native species establishment.

21, There should not be incompatible managerent constraints (e.g., easements).
STATUS OF THE SPECIES/CRITICAYL HABITAT
Listing Status

The Service listed the coastal California gnatcatcher as threatened on March 30, 1993 (Federal
Register 58: 16742). Critical habitat was finalized October 74 OOO (Federal Register 65:
63681). : "

Species Descriprion
The coastal California gnateatcher is a small (length: 11 centimeters; weight: 6 grams), long-

wailed member of thé ld=worldivarblerund-gnutoacher family Sylviidae (Amerean ,
Ornithologists” Union 1998). The bird's plumage is dark blue-gray above and grayish-white

below. The tail is mostly black above and below. The male has a distinctive black cap whichis -

absent during the winter, Both sexes have a distinctive white eye-ring. .

" The coastal California gnatcatcher is one of three subspeciss of the California gnatcatcher

(Polioprila californicd) (Atwood 1991). Prior to 1989, the California gnatcatcher was clasgified B

as a subspecies of the Black-tailed gnatearcher (Polioptila melanura). Atwood (1980, 1938)
concluded that the species was distinct from P. melanura, based on differences in ecology and
behavior. Recent mitochondrizl DNA sequencing confirmed the spcc1cs~lcvcl rccogmnon of the
California gnatcatcher (Zink and Blackwell 1998),

Distribution

Gnatcatchers ogclr on coastal slopes in southemn California, ranging from sonthern Ventura®
southward through Palos Verdes Peninsula in Los An geles County through Orange, Riverside,
San Bemnardino and San Diego Connties into Baja Califormnia to Bl Rosario, Mexico, at about 30
degrees north latitude (Atwood 1991). Tn 1990, Atwood reported that ninety-nine percent of all
gnatcatcher locality records accurred ar or below an slevation of 300 meters (m) (984 feet (1))
Since that time, additional data collected at higher elevation shows that this species may occur as




wewn sio aun agul; 05/21/01 13:57; ga78;

Mr. Ritchie (1-6-01-F-1328.2) | 8,

high as 912 m (3,000 11) and fhat more than 99 percent of the known gnatcatcher Jocatjong
oceurred below 770 m (2,500 fty (U.S. Fish and Wildlifa Service 2000). .

Habitar Affinities o

Rather, the subspegies tends 1o occur most frequently within California sagebrush (Artemisin
californica)-dominated stands on mesas, gently sloping areas, and along the lower slopes of the

Gnateatchers also use chaparral, grassland, and riparian habitats where they occur adjacent to
sage scrub (Campbel] g7 4] 1998)." The use of these habitats appears 10 be mos; frequent during
late summer, auturnn, and winier, with smaller numbers of birds 'using such areas during the
breeding season. These non-sage scrub habitats are used for dispersal, but dara on dispersal nse
are largely anecdota) (Campbei| e g/ 1998), Linkages of habitat along linear fagtures suchras
highways and power-line corridors may be of significant value in linking populations: of the
gnatcatcher (Famolaro and Newman 199g). Although existing quantitative data may revea}

- relatively linle aboyt gnatcatcher use of these other habitats, these.areas may be critical during:

cerlain times of year for dispersal or as foraging arcag during drought-conditions (Campbell ez al.
1998). Breeding territories have also been documented in non-sage scrub habitat, Campbell er
al. (1998) discuss likely scenarios explaining why habitats other than consral sage serub are used
by gnatcatchers including food souree availability, dispersal aress for Juveniles, temperature
extremes, fire avoidance, and lowered predation rate for fledglings.

comiponents that are essential for the prmary biclogieal needs of foraging, nesting, rearing of
young, intra-specific communication, roosting, dispersal, generic exchange, or sheltering .. .-
(Atwood 1990), Primary constituent elements are provided in (1) undeveloped areas, including .
agricultural lands, tha Supgort or have the botential 10 support, through natural suceessional

Processes, varions types of sage serub, or (2) undeveloped areas that support chaparral, grassland,
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the biological needs of dispersal and foraging, and (3) undeveloped aress, including agriculrural
areas, that provide or could provide conmectivity or linkage between or within larger core aress,
including open space and disturbed areas that may receivs only periodic use,

Life History

The California gnatcatcher is primarily insectivorons, nonmigratory, and exhibits strong site

tenacity (Atwood 1990) Diet deduced from fecal samples resulted in leaf- and plant-hoppers

and sp1ders predominating the samples, True bugs, wasps, bees, and ants were-only minor

components of the diet (Burger ez al. 1999), Gnatcatcher adults selected prey to feed their young o
that was larger than expected given the distribution of arthropods available in their environrment.

Both adults and young consumed more sessile than active prey items (Burger er al. 1999).

The California gnatcatcher seems to become highly territorial by late February or éarly March
each year, as males become more voeal during this time period (Mock ez al. 1990). In
southwestern San Diego County the mean breeding ssason territory size ranged from Sto 11 ha
(12 10 27 a2) per pair and non-breeding season territory size ranged from 510 17 ha (121042 ag)..
per pair (Preston ef al. 1998), During the nonbreeding season, gnatcatchers have been observad‘
to wander in adjacent territories and unoccupied habitat increasing their home range size o
approximately 78 percent larger than their breedm g territory (Preston &t al. 1998).

The breeding season of the gnatcatcher extend:, from rmd-Pcbruazy through the end of August, _
with the peak of nesting aclivity occurring from mid-March through mid-May. The gnateatcher’s.

nest-is-a small, sup-shaped-basket usually.found.0.340 Lm(hda3f).aboye the.ground ine small.

shrub or cactus. Clutch sizes range berween thrée and five eggs, with the average being four..,
Juvenile birds associate with their parents for several weeks (sometimes months).after ﬂedgmg 1
(Arwood 1290). Nest building begins in mid-March with the earliest recm'dedﬂe gg date of March .
20 (Mock er a/. 1990). Post-breeding dispersal of fledglings occurs between late' May and late
November. Nest predation is the most common cause of riest failure (Grishaver er al. 1998).
Gnarcatchers are persistent nest builders and often atiempt multiple broods, which is.snggestive

of a high reproductive potential. This is, however, typically offsel by high tates of nest predation
and brood parasitism (Atwood 1990). Nest site attendance by male gnatcatchers was determined.
10 be equal to that of fernales for the first nest attempt and then decline lo almost a third of '
female nest attendance for later nesting atiempts (Sockma.n 1998)

Gnatcatchers typically live for two to three years, a]thoucrh ages of up fo five years have been
recorded for some banded birds (Dudek and Associates 2000). Observations indjcats that
gnatcarchers are highly vnlnerable to extreme cold, wet weather (Mock ef gl 1990). Predation
occurs in greater propomon in the upper and lower third of the nest shrub, Predation is Jower in
nests with full cluteh sizes (Sockinan 1997), Potential nest predators are numerous, and include .
snakes, raccoons, and corvids (Grishaver er al. 1998). The California gnatcatcher also is known
to be affected by nest pa.msltlsm of the brown-headed cowbird (Molothrus ater). Nest parasitism
appavently has resulted in earlier nesting dates of the gnatearcher which may help compensate for
the negative effect of parasitism (Patten and Campbell 1998), However, the gains in nesi shiccess
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Population Trend . ‘ ;

The gnatcatcher was considered locally common in the mid-1940's, but by the 1960's this
subspecies had. declined substantia] Iy In the United Srates owing to widespread destruction  of jts
habitar (Atwood. 1990). By 980, Atwood (1980Y estimated- that no more than 1,000 to 1,500
pairs remained in the United States, In 1993, a1 the time the gnatcatcher was listed as threatened,
the Service estimated that approximately 2,562 pairs of gnatearchers ocenrred in the Unijted.
States. In 1997, the roral number of gnatcatchers in the United States was estimated at 2,899
paits with two-thirds occurring in San Diego County (U.S. Fish and Wildlife Service 1996), after

Threats

The loss, fragmentation, and adverse modification of habitar are the principal reasons for the
gnatcaicher’s federally threatened status (Federal Register 58: 16742). The amount of coastal
sage scrub available to gnatcatchers has continued 1o decrease during the period after the listing
of the species, It is estimated that up 1o 90 percent of coasta] sage soruly Yegetation has been Jost
as a result of development'and land conversion (Westman 1981a, 19816, Barbour and Major

. 1977), and coastal Sage scrub is considered to be one of the most depleted habitat-types in the

United States (Kirtkpatrick and Hutchinson 1977, Oleary 1990), The fragmentation of habitat
may artificially increase populations in adjacent preserved habitar; however, these population
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surpluses may be lost in.subsequent years due to crowding and lack of resources (Scott 1953), In
! addition, agricultural use, such as grazing and field crops, urbanization, air pollation, and the
Introduction of non-native plants have all had an adverse impact on extant sage serub.habizat, - A
consequence of wbanization that is contributing to the loss, degradation, and fregmentation of
coastal sage scrub i3'an increase in wildfires due to anthropogenic ignitions. High fire
i frequencies and the lag period associated with recovery of the vegetation may significantly
reduce the viability of affected subpopulations (Dudek and Associates 2000). Furthermore, nest-
parasitism by the'brown-headed cowbird (Unitt 1984) and nest predation threaten the recovery of
the gnatcatcher (Atwood 1980, Unitt 1084). .

ENVIRONMENTAL BASELINE

N Regulations implementing the Act (50 CER §402,02) define the environmental baseline as the

past and present impacts of all Federal, State, or private actions and other hurnan gctivities in the
action area. Alsoincluded in the environmental baseline ans the anticipated impacts of all
proposed Federal projecis in the action area that have uridergone section 7 consultation, and the
impacts of State and privats actions which are contemporaneous with the consultation in -
progress. . .

I-15 traverses south to north across gnatcatcher habitat in Sad Diego and Riverside Counties, In.
the action area, I-15 bisects an important gast-west strip of CS5 habitat. This linear stretch of . .
CSS is within the Multiple Species Conservation Program’s (MSCP) Multiple Habitat Planning,
" Area and represents one of the largest continuous blocks of habitat in the region. This large
pateh of habltar serves.as amajor.eastawest comridor for wildlife, and he area inclodes core
gnateatcher populations, Lands to both the east and west of the project area have been planned as
preserves in both the City and County of San Diego MSCP Subarea Plans. To the west of the
proposed project is permanent open space for the 4-8 Ranch totaling 1,877 acres, and ths Lake. _
Hodges Segment of the City of San Diego Comerstone Lands. To the east of the proposed '
project are the Hodges East Segment of the City of San Diego Comerstone Lands, and
unincorporated lands in the Metro/Lakeside/Jamul Segment of the County’s Subarea plan.

The preservation of the lands proposed as mitigarion (as described in conservation measire one.
in the Description of the Proposed Project) contribute to the conservation efforts of the City and
County of San Diego to preserve sensitive habirats in the Lake Hodges area, In.addition,the .
purchused lands may contribute to maintaining gnateatcher demographic and genetic diversity
between core populations in San Diego and Riverside Counties along the I-15 cooridor.

Project specific field studies were conducted by Caltrans biologists and Odgen Environmental

(and their sub~consnltant biologists) from March 1999 to May 2000. Caltrans biologists

conducted vegetation mapping from Caltians Highway Tnventory Aerfals (1:24,000, black and

white, Seprember 1997). Focused gnatcatcher (1999) and Quino surveys (Spring 2000) were

done by Robert James (Fish and Wildlife Service Permit No. TE0G03269-2), in accordance with
! the latest protocol guidance. .
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EFFECTS OF THE ACTION

Effeots of the actiop referto the direct and indirect effects of an action on the species or ctitical
habitat, together with the effects of other activities that are interrelated and interdependent with’ .
that action, that wi]] bs added tg the ehvironmental baseline, Interrelated actions are th ose that
are part of a larger actinn and depend on 1he larger action for theiy justification. Interdependent.

A total of 16,1 acres of coastal sage serub (CSS) habitat (15 habitat patches) and six territories of
coastal California gnatcarchers (Polioptila californica californica = Bnateatcher) (two pairs and
four individuals) would be affecreq by construction of the three operational improvements bolded
in Table 2. There woild be direst loss of habitat likely used by gnatcarchers for breeding, -
foraging, and sheltering in thess areas, The Tollowing peragraphs describe the impacts by project

A pair northeast of the I-15/8R-56 Interchange.and-an i ndividual:to the sonthivestwere observed”
in the direct impact areas for the I-15/SR+56 Interch angs and Auxilfary Lane Project-(i.e., iwo
territories). A toral of 10 CSS habitat patches (congisting of 10.3 acres) would ba impacted by
construetion of the three operational improvemnents bolded i Table 2. Thres of the patches lotal
8.3 acres (80% of the impact) and are of good habiat guality The remaining-seven areas,
totaling 2,0 acres, are ¥thin ramp. ovals of a'djacenrrto-thé: pavement, ' '

The Auxiliary/Added I apies fromMercy Road to Poway Road would impact four CSS habitat
patches (3.5 acres), Supporting three gnatcatcher territories (two an the southbound side, the third
on the northbound de). The first patch (0.9acres) is on-the northbound side, just north of Poway
Road. The habirat quality is fair, with Sparse shrub cover, compared 1o other habitat patches in
the area, The remaining areas, al] of good quality (fairly dense C8S), are on'the southbouind sjde
(0.8 acres just north of Los Pefiasquitos Creek) and two areas on the slope just south of the Creek
(0.8 and 1.0 acres respectively), :

sheltering in thega areas. The shrgb cover is dense California sagebrugh (Arteniisia californica)
and flat-top buckywheat (En“ogonumfa.sciculaz‘um) and of good quality with fey non-native
Species present,

Planned transportation facilities in the I-I_S_.Con-i_d_or With probsble Federal involvement that will

impact C8S and/or gnatcatehers are listed below th Tabla 2. Since the binlogicl impacts for all
the I-15 Corridor Projects will be substantially greater than just the three “operational” projects,

the mitigation would need to be correspondingly greater to reflecy thess.associated biclogical

values, and should haye increased regional benefit 1o mitj gate for cumulative impaots,
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Table 2, 1-15 Corridor Projest Information and Impacts, by Proposed Project.
Note: The three proposed projects are bolded.

IML/HOV Phase |, 12.0

6 2(2s) 10/2003 - 12/2005
MI/HOV CDN-VR : 23,5 18 9(8p, 18) 10/2003 ~ [2/2005
SMI/HOV Phase 2 ' D2 1 . 20064
‘ML/HOV Phase 3 34 4 *3 (3p) 2006+ _
‘MI/HOV BTM Bridge 41 1 1(19) 1072003 - 1272005
MI/HOV Subtotal 432 30 15 (L1p,-49) -

812002 - 2/2004
12/2001 - 12/2002
8/2002 - 2/2004
7/2003 - 312/2004
2/2004- 272004

1.15 ) SR-56 Interchange
Carmel Mt Road

SR-56 to Rancho Pefiasquitos Blvd
Powsay to Mercy Road

Miramar Way 1o Mira Mesa Blvd

. Operational Project Sublotal o218 19 §(2peds) . - -

T S SRR g
ISR

oy rhes et hiolee-bronrescesr it
), ;_,5#24'}-'2-\?.-’1—.«-—!"".-.'.7--1’ RN
2 T LY

- e e e

Muneged LunesHigh Ocenpancy Yehick Lanes Irom just south of I-13/SR-56 Interchongt to Cenlre City Parkway (c=atral phase)
3An operational P"D.[?:l::t bL'tWP:énqC’Iarrﬁno Del Norte to “SJr'ia Ranche Parkway planned to be built coneurreat with MEMHOY Phuse I
Frem Ceatre City Parkwsy o SR-78 (northern phase) . o
Fram nst sonth of SR-163 tojust south of SR.56 (southern phzse) S

‘Barrler Transfer Machins t '

*Coastal California Gnatleatcher

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are
reasonably certain 10 oceurin the-action ares considered in this biological opinion. Future
Federal actions that are unrelated to the proposed action aré not considered in this sestion
because they require separate consultation puzsuant to section 7 of the Act. .

The majority of activities anticipated to affect gnateatchers within the foresesable future are l_ocal
urban development prajects with no Federal involvement. The conservation of gnatc atc':hc?rs in
the United States is dependent on both the 4 (d) special rule, ostablished at the time of listings
and multi-species Hzbitat Consarvation Plans such as the MSCP, and the Multiple Habitat
Conservation Program (MHCP), The 4 (d) rule recognized the Stare's Natural Commur.nty )
Conservation Planning (NCCP) Program, and several local governments’ ongoing mulli-species
conservation planning effosts that intend to apply Act standards to activities affecting the
gnateatcher. Under the special ule, incidentdl take of the gnatcatcher by land-use actiyiries
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are expected 10 be minimal-with the proper implementation of established conservation-
strategies.

CONCLUSION |

After reviewing the curren: status of the gnatcatcher, the environmental baseline for the acrion
area, the effects of the proposed operational improvements, and the cumulutive effects, it is the
Service's biological opinion that the actian, as Proposed, is not likely to jeopardize the continued

. exristence of the gnatcatcher, and is not likely to destroy or adversely modify-designatcd. critical

habitat. The'Service reached this conclusion for the following reasons;

D The majority of the CSS habitat impacted is of mediumo low.quality. Impacted habiatgse+ -

e .

are small oval,or linear, disjunct paiches which-have high perimeter-to-ared: ruti sy - T
majority of impacts will take only portions of gnatcatchers’ territories, and this habitar
removal will ocenr outside the breeding season, :

Impacts to gnarcatchers will be offset by tﬁe.conservation of occupied habitat inside the
Multiple Habitat Planning Area boundary. The CSS which would be preserved is of
medium fohigh'quality, oconrs ina contiguous habitat patch, connects to other preserved
lands, exhibits 3 low perimeter to area ratio, and will be managed for long-term
conservation of the site, A

2)

3) To offset cumulative impacts from the proposed I-15 Operational fmprovements Projects,
Caltrans would establish a mitigation bank or conservation ares of regional importance to .
gnaleatcher populations. :

4) - Impacts 1o gnateathers will be minimized through the implementation of Best
Managemenrit Practices, such as delineation of En vironmcntally'Scnsitivc Areas and
Limited Use Areas, ' '

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant 1o section 4(d) of the Act prohibit the take

of endangered and threatened species, respectively, without speciul exemption. Take is defined .
18 10 harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or to attempl to engage
m any such conduner. Harm is further defined by the Servie 1o inclnde significant habitat
modification or degradation that results in death or injury to listed species by significantly
mpairing essentia) behavior patterns, including breeding, feeding, or sheltering, Harass is
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defined by the Service as intentional or negligent actions that create the likelihood of injury to -
listed species to sich an extent as 1o significantly disrupt normal behavior patiemns which
include, but are niot limited to, breeding, feeding, or sheltering. ‘Incidental take is defined as take

that is incidental 10,'and not the purpose of, the carrying out of an otherwise lawful activity. - - '
Under the terms of section-7(b}(4) and 7(0)(2), teking that is incidental to and notintended as

part of the agency astion is not considered to be prohibited taking nnder the Act pravided that

such taking is in compliance with the 1erms and conditions of this Incidental Take Statement.

The measures described below are non-discretionary, and must be undertaken by Federal

Highways and, Caltrans so that they become binding conditions of any grant or permit issued to

the applicant, as appropriate, for the &xemption in section 7(0)(2) to apply. Federal Highways

and Caltrans have a.continuing duty 1o regulate the activity that is covered by this incidental take

statement. 1f Federal Highways and Calurans fail to assume and implement the terms and
_conditions or (2) fail to require the applicant to adhers to the terms and conditions of this.

incidental 1ake statement through enforceable terms that are added to the permit or grant

document, the protective coverage of section 7(0)(2) may lapse. In order to monitor the impact

of incidenta) take, Federal Highways and Caltrans or the applicant must report the progress of they.

action and its impact on the species to the Service as specified In the incidental teke staremenit &, -

[S0 CFR §402.14()(3)]
AMOUNT OR EXTENT OF TAKE

Based on Service protocal surveys of the project footprint, the Service anticipates one individual
coutd-be-harmed as a-tesult of Joss of habitat resulting in a significant redugtion in the
individnal’s ability to forage. In addition, seven gnatcaichers are expacted {0 be harassed through
the loss of small amounts of habitar outside the breeding season which would require the
individnals to shift temritories, -

The Service will not refer the incidental 1ake of any migratory bird or bald eagle for prosccutio'n
under the Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. §§ 668-668d), if such rake
is in compliance with the terms and conditions (including amount and/or number) specified

herein. :

EFFECY OF THE TAKE

In the accompanying biological opinion, the Service determined that this level of anticipated teke
is not-Jikely to result in jeopardy to the species or destruction or adverse modification of criti¢al

habitat.
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REASONABLE AND PRUDENT MEASURES

The Service believes the followin g reasonable and prudent measure are _necessalry and
&ppropriate 1o minimize take of gnalcatchers; . ' '

1. The Federal Highways ‘Administration and _Cé! trans shall adhere to the project deseription
and conservation measures set forth in this Biological Opinion.

2. The Federal Highways Administration and Caltrans shall implement best management
practices during construction in order to minimize impacts to gnatcarcher habitar and
thereby minimize the amount of take aniticipated. ' '

3. The Federal Highways Administration and Caltrans shall nse local, endemic plantand .
© seed stock for revegetation efforts resulting from the proposed project, Revegetation
efforts shall be intendéd to recraare the impacted native community. This shall apply to -
all areas which are temporarily cleared, graded or otherwise adversely impacted by the
proposed project. Areas berween main lanes of the freeway and ramps, and inside ramp
ovals, may be seeded or replanted with non-invasive: ornamental’plants, ». .+ .

4, To offset impacts from the proposed I-15 Operationa] Improvement Projects, and other
future Caltrans and Federa] Hj ghway projects in San Diego County, to coastal sage scrub
- vegetation and the California gnatcatcher, Caltrans and/or FHWA shall establish a
mitigation bank with regional conservation value forthe California gnatoatcher. -

TERNMS AND CONDITIONS

In arder to be exempt from the prohibitions of section 9 of the Act, Federa] Highways and
Caltrans must comply with the following terms and conditions, which implement the reasonable
and prudent measures described above and outline required reporting/monitoring requirements.
These terms and conditions are non-discretionary. ‘ : ) .

"The Federal Highways and Caltrans shall implémcnt reasonable and prudent measure one
through the following 1erms and conditions:

1.l The Federal Highwéys Administration and Calteans shall implement canservarion
measures set forth in the project description portion of this Biological Opinion,

The Federal Highwayé and Caltrans shall implement reasonable and prudent measure two
through the following terms and conditions:

2.1 The project work area, consisient with that deseribed in the praject description, will be
* delineated with plastic orange fencing in the field before construction, and a map
depicting the project work area will be provided to the construction crews, Cons_tmctxon
crews will be educated as to the importance of containing impacts within the project
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delineation boundary. Environmentally Sensitive Areas, and Limited Use Areas shall be
clearly marked by fencing on site and clearly shown and labeled on the map depicting the
project work area, Before construction begins, the Seryice shall be provided with 2 copy.
‘of the praject work area map and education mater sls presénted to the construction crews.

12 The Service shall be allowed to access and inspect the project site for compliance with
the proposed project description and with the terms and conditions of this biological
opinion. Any habitas destroyed thal is not in the identified project footprint shouldbe
disclosed immediately to.the Service for possible reinitiation of consultation.
Compensation for such habitat loss will bes requested at 2 minimum ratio of 5:1.

23 Before construction begins, a storm water prevention plan (SWPP) shall bs developed
and implemented to mintmize erosion, The Service shall be notified when this plan is
developed, and shall be provided with 2 copy upon request.

The Federal Hi ghways and Caltrans shall implement reasonable and prudent measure 'Lhre'e'
through the following terms and conditions: '

3.1 All cut and fill slopes, or other areas which have been cleared of vegetation, shall be
seeded or planted with appropriate native, local stock from the immediate area. No
exotic, non-native plents shall be used in any portion of this project. The seed list, or
planting pallet, as well as revegetaion and monitoring plans, shall be submitted to the -
Service for approval prior to amy Tevegetation efforts. Areas between main lanes of the
fresviay and.samns.snd.nsids came ovals, may be seeded or replanted with non-ipvesive,
ornamental plants. ' ' )

The Bederal Bighways and Celtrans shall implement reasonable and prudent measure four,
through the following terms and conditionss : .

41  Federnl Highways and Caltrans shall work in collaboration with the Service an_d
California Fish and Game to identify possible mitigation bank locations. Within three
months ofthis opinion, these partiss shall meet 10 discnss possible mitigation bank site |

locations.

49  Within six months of this opinion, a mitigation site, or sites, shall be identified and
agreed upon by Federal Highways, Caltrans, the Service and Califomnia Fish and Game.
A& description of the property, and its conformance with regional conservation planming
efforts (such s the MSCP, MHCP), shall be provided to the Service and California Fish
and Game. This deadline may be extended with written consent of the Service.

43  Within nine months of this opinion, a land management agency sha:ll be identifi e'd 10
accept the land and have the fiscal and humnan resources to monitor end manage 1t
properly in perpetuity. This land management agency shall be subject to the approval of
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the Serviee and California Fish and Game. This deadlins may be extended with written
consent of the Service, '

44 Within one.year of this opinion, draft Mitigdtion Bank Implementing Agreement shaj]
be in review by Caltrans, Federal Highways (if applicable), the Service, and the
California Department of Fish 2nd Game.  This deadline may be extended with wrirten
consent of the Service, '

4.5 Priortoinitintion of project impacts‘for the I-15 Managed/HHOV Lanes Project, the final® -
Mitigation Bank Implementing Agresment shall be signed by Caltrans, Faderal Highways
(if applicable), the Service, and the California Department of Fish and Gume .

date, time, and location of the carcass, and any other pertinent information. Dead animals may

be marked in an appropriate mannet, photographed, and left on-site, Injured animals should be
transported to 2 qualified veterinarian, Should any treated animals survive, the Service should be.. .
contacted regarding the final disposition of the animals. The.Service contact persan-is Bill’
Ostheimer and he may be contacted at the letterhead address or at (760) 431-944D.

The Service believes that no mare than one gnateatcher will be hurmed and seven harassed as a
result of the propased action. The reasonable und prudent measures, with their implementing
terms and conditions, are désigned to minimize the impact of incidental take that might otherwise
result from the proposed. action, If, during the course of the action, this level of incidental take is
exceeded, such incidental take Yepresents new information requiring reinitiation of consultation
and review of the reasonable and prudent measures provided. The Federal agency must
immediately provide an explanation of the causes of the taking and review with the Service the
need for possible modification of the reasonable and prudent measures,

- CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to wtilize their authorties to further the
Jurposes of the Act,by Carrying out conservation programs for the benefit of endangered and
hreatened species. Conservation recommendations are diseretionary agency acrivities 1o
ninimize or avoid adverse effects of a proposed action on listed species or critica) habitat, to
ielp implement recovery plans or to develop information,

In an effort 1o assist with regional conservation, Federal Ki ghways and Caltrans shonld
develop guidelines for planting road cut and fill areas with 16eal endemic species, The
Service invites Federal Highways and Caltrans to informal discussions of potential
cooperative efforis 1o ensure the continuation of corstal sage serub and locally endemic
plants along.hi ghway corridors.
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In order for the Service to be kept informed of actions mihimizing or avoiding adverse effects or
benefitting listed species or their habitats, the Service rcquests notification of the implementation
of any conscrvatmn recommendations. .

' REINITIATION NOTICE

3

This concludas formal consuh'étion on the I-15 Operational Improvements at and near the I-

CFR §402.16, rcmltxatlon of formal consultation is reqmred where chscretwnary Federal agency
involvement or control over the adtion has.been vetained (or is authorized by law) and if (1) the
amount or extent of incidental take is exceeded; (2) new informarion reveals effects of the agency
action that may affect listed species or critical habitat in 2 manner or to an extent not considered -
-in this opinian; (3) the agency action is subseguently modified in a manner that causes an effect
1o the Yisted species or critical habitat not considered in this oplmon' or (4) a new species is Tisted
or critical hebitat designated that may be affected by the-action. In instances where the amount or
extent of incidental take is exceeded, any operations causing such take must cease pending
reinitiation. If you have any questions or concerns about this biological opinion, please contact.
Bill Ostheimer of my staff at (760) 431-9440. ! '

Siﬁcércly,

Nancy Gilbert
Assistant Field Supervisor
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United States Department of the Interior.

Fish and Wildlife Service
Ecological Services
Carlsbad Fish and Wildlife Office
6010 Hidden Valley Road.

_ Carlsbad, California 92009

In Reply Refer To:
FWS-SDG-1328.5 .
Mr. Gary N. Hamby JAN 12003 - -
Division Administrator

TU.S. Department of Transportation
Fedetal Highway Administration
980 Ninth Street, Suite 400
Sacrarnento, California $5814-2724

Re:  Reinitiation of the Biological Opinion for the Proposed Operational Improvements on
Interstate 15, San Diego County, California (EA. #: 064800) )

. Dear Mr. Hamby: : : : : 3

This letter is in response to the Federal Highway Administrations (FEEWA) request for -
reinitiation of consultation under, settion 7 of the Endangered Species Act (Act) of 1973, as
amended (16 U.S.C 1531 et se.) on the biological opinion (opinion) for the Interstate 15 (I-15)
Operational Improvements Project issued by the U.S. Fish and Wildlife Service (Service) on May
8, 2001. Your letter requesting reinitiation of fornal consultation dated December 19, 2002, was
received-in "oﬁi"'o_fﬁc’c"ﬁnﬂe‘cember*ﬂ@:ﬁ@(ﬂzr'Reiniﬁ ation-for-formal consultation. was.requested
because of an increase in the proposed amount of incidental take of the coastal California

Aot ale o D ale s | o 3 333 7 . O3] .

operationdl improvements along Interstate 15 (-15). Besides requesting reinitiation of formal
consultation, your letter, dated December 19, 2002, requested our concurrence that the proposed
project is not likely to adversely affect the southwestern willow flycatcher (Empidonax trailif
extimus; flycatcher) or least Bell’s vireo (Vireo bellii pusillus; vireo). Focused surveys

. conducted in 1999 and 2001 for the vireo and flycatcher detected seven pairs of vireo and two
individual flycatchers ranging in distances of 350 to 1400 feet southéast and northeast of the

Lake Hodges Bridge within the action area. However, the conservation measures listed as part of
the modified project description will ensure that implementing the proposed Project will result in -
n6 adverse effect to the flycatcher and vireo. Therefore, these two species will not be addressed
“further in this biclogical opinion, except in the Description of the Proposed Action.

a GG = g = &

‘Section 7(a) of the Act requires Federal .agencies, including the Service, to ensure that actions .
they fund, or carry out are not likely to jeopardize the continued existence of 4 threatened or
endangered species, orresult in the destruction or adverse modification of critical habitat to the
extent that the action apprecizbly diminishes the value of the critical habitat for the survival and

recovery of the species.

[ U R
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Reinitiation of formal consultation is required if; (1) the amount or extent of taking specified in
the incidental take statement is exceeded; (2) new information reveals effects of the action that
may affect listed species or critical habitat in a manner or to an extent not previously considered;
(3) the identified action is subsequently modified in a manmer that causes an effect to listed
spedies or critical habitat that was not considered in the'biologigal opinion; or (4) a new species
is listed or critical habitat.designated that may be affected by the identified action. This-
document transmits the Service’s Teinitiated biological opinion based upon our review of the .

" increased take of the gnatcatcher, in accordarice with section 7 of the Act. ) i

This reinitiated biological opinion is based on information from yotir letter requesting

reinitiation, dated Decemnber 19, 2002; the I-15 Managed Lanes Project Draft Initial
Study/Environmental Assessment and Proposed Mitigated N egative Declaration (MND), dated
October 2002; and electronic mail messages from Caltrans staff containing information regarding
effects of the proposed action. :

CONSULTATION HISTORY

Initially, Caltrans and FEEWA submitted a request to consult on only a portion of the I-15
operational improvements. However, they were-dn the: planning stages'for-larger scale.. . ,
improvements to I-15, We requested that they-consult on the entire planning scope to ensure that
curnulative effects from all improvements to I-15 were addressed. Although the Bus Rapid
Transit Centers Project (Transit Centers) and Managed Lanes Project were still in thie early

planning stages, they wereincluded in the original biological opinioh.

" The original biological opinion discussed the proposed I-15 operational improvements in three
(3). components. The first component provided two alternatives, Managed Lanes and Figh
. Occupancy Vehiclé Lanes. The MND presents the Managed Lanes as the preferred alternative
and is the proposed project discussed in this reinitiated biological opinion. The second
--cormponentpresents two plans for five Transit Centers. The Transit (Centers are in the planning
stages, and it has not yet been determined whether the implementation of this component will
affect federally listed species. The third component presents three plans for operational
improvements including: auxiliary/added lane projects from Mercy Road 1o Poway Road; the I-
15/State Route (SR) 56 Interchange; and from Camino Del Norte to Via Rancho Parkway. These.
. three opérational improvements are the only projects covered under the incidental take statement
in the original opinion. ' ' '

On May 8., 2001, the Service issued the original opinion (Service Log No. 1-6-01-F-1328.2)-
which considered impacts of.the proposed operational improvements along I-15 on the federally

threatened gnatcatcher and its associated habitat. -

'On November 5 , 2002, the Service met with Caltrans staff to discuss the original opinionand the
fact that it only provided incidental take for eight gnatcatchers, occupying six territories and 16.1
of the 65 acres-of coastal sage scrub to be impacted by the project. Reinitiation was discussed.

On December 2, 2002, the Service submitted a comment letter to Caltrans on the MIND for the
Project. Included within our comment letter was a recommendation to reinitiate formal section 7
consultation to address impacts to additional gnatcatchers that were not addressed in the ori ginal

opinion. ~
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On December 11, 2002, the Service met with Caltrans staff to-discuss the Service’s commments on
the IMIND, FHWA’s draft reinitiation letter, and the timeline for reinitiating formal section 7
consultation under the Act. At the meeting, the Service agreed to expedite the biological opinion

" and pmvide FHWA with the reinitiated opinion on or before January 15,2003.

On December 20, 2002, we received an off' cial request for reiniti ation of formal section 7
consultation dated December 19, 2002. Your letter, dated December 19, 2002, also requested
both coneunrrence that Terms and Conditions 4.1 and-4.2 of the original biological opinion
(opinion) have been completed by Caltrans, and an extension of time to comp]ete Terms and

.Conditions 4.3, 4.4, and 4.5 of the op:mon

A

BIOLOGICAL OPINION

DES CRT.PTION OF THE PROPOSED ACTION

This reinitiated opinion addresses the Managed Lanes altemative of the first component
Components two (2) and three (3) remain unchanged from the original biological opinion issued
on May 8, 2001, and are hereby incorporated by reference. Changes to the project description are’
reflected by strike-overs, and added language is marked'by underlining.

1. . Component one plans for bridge widening.or replacement and mthcr a Managed Lan&s .

Project zhmatmriﬁgir@ceupam%‘duﬁc—hmraﬂcmﬁtrv‘c

Bridge widening is proposed at Los Pefiasguitos Creek; and Green Valley Creek—and—hﬂtc
Frodges. Bridge replacement is m:ogoscd at Lake Hodges. Timber pilings, cofferdams, an¥#
piling driving-are-planned:-and-construetion-time-is- antaclpated -at.nine.months.for.Los —
Pefiasquitos, one year for Green Valley, and 18 months for' Lake Hodges. .

The Managed Lanes Project is anticipated to be constructed in three phases and is proposed:to
begin in eatly 2004, All three phases of construction should be completed by 2010. Phase'One -
extends just south of the I-15/SR56 Interchange, north to Centre City Parkway. Tndludedin-. - .-

Phase One is an operational improvement project between Camino Del Norte, north to Via:

. Rancho Parkway. Phase Two extends from Centre City Parkway north to SR78 in northemn San

Diego County. Phase Three extends from just south of SR163 to just south of I-15/SRS6.

The Managed Lanes Project Attermative of Componerit One propeses four managed lanes in the

freeway median of I-15 throoghout-the-tengttrof-fheF-+5-Corridor from 1.5 miles south of SR

163 in the City of San Diego to 0.3 mile north of SR78 in the City of Escondido-for a total
project length of 21.1 miles. This altemative will primarily be constructed within the State right-
of-way, However. the project also. requires outside widening of the existing freeway lanes on at
least one side, and sometimes both. Some additional new xight-of-way will be required for

temporary construction, grading-and drainage easements, retaining wall footing, and sofl-nail and

tieback (wall support) easements-amrdnotsebarrters,_Widening will require major cut and i1l

slopes along the corridor. The project also proposes auxiliary and/or added lanes at various areas

within thé corridor. Auxiliary lanes are lanes that extend from one intersection o the next. while,
added lznes extend throuch intersections.
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The cross-section for the managed lanes will include standard portland cement concrete (. PCC)
lanes and PCC shoulders for all widening and new construction. Standards for new construction
on freeways i§ 12 feet for lanes and 10 feet for shoulders. There will be some exceptions o using
PCC lanes and shoulders in order to match existing lanes. The managed lanes will be separated
from the general use freeway lanes by a type 60 series median concrete barter. A standard lane
width of 14 feet will be used to allow for half of the 2 foot Width of the moveable concrete

barrier. ’I‘his allows for 4 13 foot lane width adjacent to the moveable barrier, ’

A movcable bamer systern js proposed so that the four lanes can be oriented in three different
configurations depending upon traffic needsz with-access openin gs oceurring at two to three mile
intervals. The three conficurations are: (1) one lane northbound and three lanes southbound: 2)
two Janes northbound and two lanes southbound: and (3) three lanes northbound and one lane
southbound. Fhree Two moveable barrer machines will be neéded to rearrange the barriers and
a third machine would be avajlable when a machine is under maintenance._ A new overcrossing
structure will be required south of “H” Avenue for the machines so they can move from the
median to the west side of I-15.

A maintenance facility is proposed in the I-15 median or adjacent, about 0.5 mile south of SR163 .
junction. Other important project-features are.bridgeremovat and reconstruction:at Carroll: ... -
Canyon Road, I-15/SR56, Carmel Mountain Road, Dienda Road, Highland'Valley Road., Via
Rancho Parkway, and-Del-Lago Blvd. Two types of access into and out of the managed ianes
will be incorperated. The first type would be called intermediate access points (TAP). The IAP
are access points that are at grade and adjacent to the freeway main lanes. To exit the managed

* facility.using-the TAP, traffic-will enter a dedicated weaving-lane of 305 to 610 meters (100 to .
2000 feet) in lensth, depending on traffic volumes. Traffic will then weave from thislane into
the fast lane on the fresway-main lanes. The other tvpe of access is a Direct Access Ramp (DAR)

‘into the managed lanes from a grade separated intercﬁange. The proposed DARs have been
located to accommodate'the Transit System proposed by Metropolitan Trarisit Developrent -

—Board—The DAR will also encourage camooline by offering easy access into the manaced lanes

as an incentive for carpooling. The proposed DARs-Pirectadosssramps will be constructed into

the managed lanes at Hillery Avenue, Sabre Springs, Del Lago Blvd., Rancho Bemardo, and
Hale Avenue.- .

Up to 21 noise barxiers are proposed throughout the I-15 Corridor. The final number will be
determined Jater in the planning process. Ramp realignments will be required af several locations
to accommodate additional widening on these rarups and to accommodate widening of the main_

anes. Road widening will reduire utilities to be relocated in several Jocations and will extend

outside of the State right-of-way, Emstmg drainage culverts will need to be extended. replaced

or lined depending on their condition. Potential impacts to CSS and gnatcatchers have been .
incorporated in the impact analysis (Table.2 of the original biological opinion). . '

SR TR & ET ) TPV KIS R
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Conservation Measures

The original bjol Og!Cd] opinion contains detailed conservation measures four 4) through twenty-
one (21). ‘Conservation measures four (4) through eight (8) and ten (10) rerpain unchanged and
are hereby mcorpomtcd by reference. 'Conservation measure nine (9) is changed below. In
addition, conservation measures eleven (11) through twenty-one (21) discuss the need for FHWA
and Califotnia Department of Transportation (Caltrans) to acquire a regionally significant
conservation bank that meets a list of requirements. Caltrans has purchased the 231.43 acre
Bonita Meadows Open Space Preserve (Bonita Meadows) to satisfy conservation measures
eleven (11) through twenty-one (21). Conservation measures eleven (11) through twenty-one
(21) are no longer valid and-are replaced below:

.th.J..H.UI oo (Ll.d LQILJUj WU UG CLIL- UILIUVL DU UL Fﬂbclb LUT Lo ULV UL Upusuu
To offset impacts to 65 acres of coastal sage scrub (CSS) and twenty-one (21) gnatcatcher

territories (13 pairs and 8 individuals) from all Operational Improvement Projects ~ .
including the Manage& Lanes Project, a total of 130 acres (a 2:1 tatio) of CSS and "
fourteen gnatcatcher territories will be encumbered on both the Walsh properties at T.ake
Hodgses and at Bonita Meadows. To satisfy this requirement, 78.3 acres of CSS at the:

~ Walsh properties and 51.7 a¢res of CSS at Bonita Meadows will be debited. In addition a '

- total of 20 territories (16 pairs and 4 individuals) will be debited from the two properties.

"A 1:1 ratio for enatcatcher terdtories would require an additional tcm'to;g . However. the
territories of 16 pairs and 4 individuals includes an actual increase in the number of birds -

since three pairs w:ll be available to offset four of the individual gnatcatcher territories
_a:ﬁfpprpﬂ . -

11,  The 130 acres of CSS and thetwenty (20) territories utilized to offset impacts to .
gnatcatchers are part of larger parcels that will be preserved in perpetnity and managed

for the long tetm Dréservation of core gnatcatcher pot)ular_ions.

The followmg conservation measures are proposed to av01d inci dental take of the southwestern

. wﬂlow flycatcher and the least Bell’s vireo:

12. Al ile drivine occurring during construction will be conducted outside the breeding:

season for the flycatcher and vireo. The breeding season for the flycatcher and vireo
begins March 15 and continues through September 30. Lo

13.  Protocol level surveys for the flycatcher and vireo will be conducted in spring of 2003,
and the spring of éach following year that T.ake Hodges Bridge construction continues.
Protocol level surveys will be conducted in all areas surrounding the Lake Hodges Bridge
that are currently supporting habitat and were not included in the original surveys because

the lake-bed was inundated.
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14.  If flycatchers and/or vireos are detected in the habitat adfacent to the proposed project at
Lake Hodges, noise attenuation structures will be constructed. if necessary, to reduce
noise levels to 60 d(B)A Leq or existing ambient noise levels if ambient noise levels
exceed 60 dB)A Leq. Those construction activities that are creating the excess noise (>
60 d(BYATegor ambient noise levels) will cease operation until effective noxse
attenuation stmctures are in place.

15.  Anynight lighting for the construchon of the Ldke Hodges Bridee will be selectively
placed, shielded, and directed away from all suitable habitat, . ;

' STATUS OF THE SPECIES/CRITICAL HABiTAT

The original blologxcal opinion contains a detailed status of the specles/cnmcal habltat for the
gnatcatcher, and is hereby mcorporated by referencc #
ENVIRONMENTAL BASELINE

Changes in the environmental baseline from the original biological opinion are reflected by
strike-overs, and added language.isanarked by.nndertining.... . :- :

Regulations 1mplementmg the Act (50 CFR §402. 02) deﬁne the enwronmental baselinie as the
past and present impacts of all Federal, State, or private actions and other hurrian activities in the
action area. Also included in the environmental baseline are the anficipated impacts of 2ll
proposed Federal.projects in thc action.area that have undergonc section 7 consultation, and the
impacts of State:and private actions which are COntempOrancous with the consultation in

PIOgIess.

1-15 traverses south to north across gnatcatcher habitat in San Diego and Riverside Céunties. In.
the action area, I-15 bisects an important east-west strip of CSS habitat. This linear stretch of
CSS is ‘within the Multiple Species Conservation Program’s (MSCP) Multiple Habitat Planning
Area and represents one of the largest continuous blocks of habitat in the region. This large
patch of habitat serves.as 2 major east-west corridor for wildlife, and the drea includes core
gnatcatcher populations. Lands to both the east and west of the project area have been planned as
. preserves in both the City and County of San Diego MSCP Subarea Plans. To the west of the
proposed project is permanent open space for the 4-S Ranch totaling 1, 877 acres, and the Lake"
Hodges Segment of the City of San Diego Comerstone Lands. To the east of the proposed
project are the Hodges East Segment of the City of San Diego Comerstone Lands, and
unincorporated lands in the Metro/l.akea de/I amul Segment of the County’s Subarea plan.

The preservation of the lands proposed as mitigdtion (as.described in conservation measures
- seven (7Yythrough nine (9) one in the Description of the Proposed Project in the original and this
reinitiated biological opinion) contribute to the conservation efforts of the City and County of
San Dlego to preserve sensitive habitats in the Lake Hodges area. In addition, the purchased
lands may contiibute to maintaining gnatcatcher demographic and genetic diversity between core -
populations in San Diego and Riverside Counties along the I-15 corridor.

~
Gnatcatchcr surveys conducted between 1999 and 2000, found a number of patches of accupied

CSS occur along the proposed I-15 Managed Lanes corridor. Many of these patches are
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contiguous and/or adiacent to larger CSS communities. The Managed Lanes Project will directly
affect fifteen (15) gnatcatcher territories, Many of these territories are adiacent to and/or part of

larger core populations of gnatcatchers. Since griateatcher surveys for the Managed Lanes

Project focused on the area of direct impact, the actual population sizes of enatcatchers along the
sorridor i8 unknown. : .

Project specific field studies were conducted by Caltrans biologists and Odgen Environmental
(and their sub-consultant biologists) from March 1999 to May 2000. Caltrans biologists
conducted vegetation mapping from Caltrans Highway Inventory Aerials (1:24,000, black and
white, September 1997). Focused gnatcatcher (1999) and Quino surveys (Spring 2000) were
done by Robert James (Fish and Wildlife Service Permit No. TE003269-2), in dccordance with

the latest protocol guidance.
EFFECTS OF THE ACTION

Except as discussed below, the effects of the action remain the samé as-discussed in the original
biological opinion, which is hereby incorporated by reference. '

The Operational Improvements Projects (Managed Lanes Project and the operational
improvement projects) will impact 65 acres of CSS containing 21 gnatcatchér territories (18spairs
and 8 individuals). The eriginal biological opinion discussed the effects to 6 territories (2 pairs
and individuals) occupying 16 acres of CSS. Ths direct effects to 49 acres of CSS covetfing 5
territories (11 pairs and 4 individuals) from the Managed Lanes Project and two operational *+
improvement projects not discussed in the effects section of the ori ginal biological opinion e

discussed below,

A total 0f43.2 acres of C3S and-fifteen-(15) gnateateher-territoriés (seven pairs and gight
individuals) would be affected by the construction of the Managed Lanes Project.” There would

ot Mot L Na aX aln N ot nledil: S0 g e CIR2 10

these areas. Large CSS areas subject to permanent jtopacts are north of both sides of Mira Mesa
Boulevard to Mercy Road/Scripps Poway Parkway (“Mercy Hill”), near the I-15/SR-56
Interchange, south of Carmel Mountain Road (northbound side), and near Lake Hodgss and the
Green Valley Creek Bridge. The habitat quality is variable from densely vegetated, high-quality

. gnatcatcher habitat to more sparse CSS without gnatcatchers.

Phase One will impact 12 acres of CSS within six CSS patches that support two gnaﬁcatcher' _
territories comprised of two single individuals. ' :

’ The first habitat patch is located on the southbound side of f[-lS, just north of Mira Mesz,
and consists of 1.5 acres of CSS. No gnatcatchers were observed in this patch during

biological surveys conducted for this-project.

+  'The second hebitat patch is located to the north of the I-L5/SR. 56 Interchange, on the
northbound side of I-15 and consists of 4.5 acres of CSS. One pair of gnatcatchers .was
observed adjacent to this location, but will not be directly impacted by the Managed

Lanes Project.
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", .

. . ' o .
The operational improvements between Camino Del Norte and Via Rancho Partkway (CDN-VER)

The third and fourth CSS habitat Patches are located just north of Carmel Mountain Road,
on the southbound side of I-15, and consist of 2.7 and 1.1 acres. No gnatcatchers were
observed in these two patches during biological surveys conducted for this project. ,

One-single gnatcatcher was observed on the southbound side of I-15, just south-of West
Bemardo Road. Although no CSS will be permanently disturbed, this gnateatcher will be
affected by construction of Phase One of the Managed Lanes Project. .

The remaining habitat patches that will be impacted consist of 1.7 and 0.5 actes of CSS’
and are located just north of Del Lago Drive on both the north and southbotnd sides of I-
15. One male gnatcatcher was obsarved in the CSS patch located on the northbound side
of I-15 adjacent to Xit Carson Park. ' .

that are included as part of Phase One will impact 23.5 acres of CSS in 18 patches that support -
nine gnatcatcher territories (eight pairs and one indiyidual).

The first four CSS patches (1.8, 1.0,2.6,and 0.8 acfes) are fonnd on both the north and

southbound sides of I-15, just-north.of Caminowdel Norte:..No .gnatcatchers were-observed-~

within these patches during biological surveys conducted for this project.

s Th.rce CSS habitat patches are found adjacent to the Bemardg Center Drive Overcross. )
One area consisting of 0.5 acre is located on the southbound side of I-15, to the sonth of .

Bernardé Center Drive. Thé remaining two are smiall, linear patches (1.0 and 0.5 acre)”
found within the median of I-15 from Bemardo Cénter Drive extending to the north. No
gnatcatchers were observed within these patches during biological surveys conducted for
this project. .o :

; s-consisting of 0.1 and 03 acre are Jocated on both the
south and northbound side 6f I-15 adjacent to the Duenda Road Overcross. No .
gnatcatchers were observed within these patches during biological surveys conducted for
this project. S T

Three of the largest CSS habitat patches (0.5, 3.2, and 1.6 aéres) impacted by the
Managed Lanes project are located adjdcent to Green Valley Creek Bridge on both the

north and southbound sides of I-15. All three of these habitat patches consist of good . .

habitat quality CSS. Approximately three pairs and one single gnatcatcher were observed
within these three CSS habitat patches.

Four CSS habitat patches are found adjacent to the Highland Valley Road/West Bernardo
Road Interchange. Thres of these, consisting of 1.1, 6.5, and 0.1 acres, are located to the
south of the interchange. A total of two pairs and one family of gnatcatchers were
observed within these three habitat patches. The remaining CSS habitat patch (0.'7 acre)
is located on the northbound side of I-15, north of the interchange. One single
gnatcaicher was observed at the far eastern portion of this patch, but outside the Hmits of
impacts.
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- The remaining two CSS habitat patches nnpacicct are-Tocated. to the north of Lake Hodges.
and consist of 0.6 and 0.6 acres, respecuvcly Two paurs of gnatcatchers were observed
. w1thm each of these patches.

Phase Two will lmpact 0. 2 acre of CSS in one - patch on the northbound s1de of I-15 north of
Centre City Parkway. No gnatcatchers were observed within this habitat patch during surveys. .

Phase Three will lmpant 3.4 acres of CSS in four patches and three gnateatcher territories
consisting of three pairs. .

. Two of the CSS patches (O 5 and 0.4 acre) are located on the southbound side of I-15,
south of Miramar Way. One pair of gnatcatchers was observed within the 0.5-acre patch.

. The third habitat patch (1.7 acres) is located on the southbound side of I-15 to the northdf
Miramar ‘Way and is comprised of roughly equal amounts of drought-deciduous sage
. scrub species and woody chaparral species. No gratcatchers were observed within this
habitat patch during biological surveys conducted for this project. : :

»  The last CSS habitat patch (0.8 acre) is located on the southbound side of I-15, north of .
Mira Mesa Boulevard, to the southwest of Mercy Hill. One pair of gnatcatchers wasi. -
" observed within this 0.8-acre patch. An additional pair'of gnatcatchers included in the
impacts for Phase Thres of the Managed .anes Project is located on the northbound s1de )

of I-15, east of Mercy Hill. .

" The propoesed Managed Lanes Barner Transfer Machine Bridge will be Jocated just south-of- “I—I’ ’

Street, adjacent to the I-15/SR163 Interchange. One single gnatcatcher was observed wnthm 8 4. 1
acre patch of €SS withinthe direct impact area.. .

0perat.onal 1mprovement pro;ects at Calmel Mt. Road and between Miramar Way and, Mira
Mesa Blvd. Approximately 0.8 acre of CSS on the northbound side of I-15, north of Carmel Mt.
Road will be directly impacted by the proposed Auxiliary Lane Project. No gnatcatchers were
observed within this habitat patch during biological surveys conducted for this project. The

. Auxiliary/ Added Lanes frorn Miramar Way to Mira Mesa Boulevard would impact three CSS
. habitat patches (5 acres). The first patch (0.7 acre) is on the southbound side of I-15, west of the

southbound on-ramp to 1-15 from Miramar Road. The remaining two patches (3 and 1.3 acres)
are on the northbound and southbound sides of I-15, Just north of the Carroll Canyon road. The
habitat quality of these two patches is fair, with sparsé shrub cover, compared to other hbitat
patches in the area. No gnatcatchers were observed within any of the three habitat patches during

biological surveys conducted for his project.

‘CUMULATIVE EFFECTS

The cumulattve effects remain unchanged from the ori gmal biological opinion, and are hereby
mcorporated by refercnce
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‘CONCLUSION

After.reviewing the currént status of the gnatcatcher, the environmental baseline for the action

area, the effects of the proposed operational improvements, and the cumulative effects, it is.the
Service’s biological epinion that the action, as proposed, is not likely to jeopardize the continued
existence of the gnatcatcher, and is not likely to destroy or adversely modify designated critical . -
habitat.” Thie Service reached this conclusion for the foll owing reasons:

1)’ Themajority of the CSS habitat impacted is of medium to low quality. Impacted habitats
are small oval, or linear, disjunct patches which have high perimeter to area ratios. The
majority of impacts will take only portions of gnatcatchers’ territories, and this habitat
-removal will occur outside the breeding season. T

2) Impacts to gnatcatchers will be offset by the conservation of occupied habitat inside the
Muiltiple Habitat Planning Area boundary. The GSS which would be preserved is of
medivm to high quality, occurs in 2 contignous habitat patch, connects to other preserved
lands, exhibits a low perimeter to area ratio, and will be managed for long-term
conservation of the site,

3) To offset cumulative impacts from-the proposed I-15 Operational Tmprovements Projects,
: Caltrans has purchased the 231.43 acre Bonita Meadows property and established Bonita
Meadows as a conservation area of regional importance to gnatcatcher populations.

4) Impacts-to gnatcatchers will be minimized through the implementation of Best
Management Practices, such as delineation of, Environmentally Sensitive Areas and:
Limited Use Areas, . '

S INCIDENTAT. TAXE, . STATEMENT

-,

The incidental take statement remains the same as specified in the original biological opinion,
and is hereby incorporated by reference, except as amended below. '

o

. AMOUNT OR EXTENT OF TAKE
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The Service antic@bates the following levels of take could occur as a result of the proposed
Operational Improvements includine the Managed Tanes Project:

L. - Thirteen (13) pairs and eight (8) individual coastal California ematcatchess may be
harmed by the removal of 65 acres of enatcatcher habitat.
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EFFECT OF THE TAXE

The effect of the take remains unchanged from the original biological opinion, and is hereby
incorporated by reference.

REASONABLE AND PRUDENT MEASURES L Lo

The reasonable and prudent measures remain tinchanged from the original biological opinion,.
and are hereby incorporated by reference: ' -

TERMS AND CONDITIONS .

The terms and, conditions remain the same as specified in the original biological opinion, and arg

hereby incorporated by reference, except as ame'nd;d below. #

- 2.4  All lighting for nighttime construction activities will be selectively placed, shielded, and
directed away from all adjacent habitat.
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Yocations: FEWA and Caltrans have identified and purchased the 231.43 acre Bonita

Meadows property as regionally significant conservation area to offset impacts to .

onatcatchers.
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a:rd-emc—?l'xirdca\:"r’cruvma Yoo exterded-withrw I.H-iux‘l sonsent-of-ths Service: _Bonita
Meadows, a regjonally significant conservation area, has been purchased to protect a core

population of gnatcatchers.
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" comsentoftho-Service;_Caltrans has identified the California Department of Fish and

Game (CDFG) and San Diego County ( County) as potential managers of Bonita
Meadows. Caltrans prefers to transfer the site to CDFG with the County being the'sgcond .

option.. Caltrans will complete two seasons of surveys for natural resources before -
developing and forwarding Preliminary Terms of Agreement to CDFG or the County for

Teview,

44  WithironeyearofthisopimionBy September 30, 2003, a draft Mitigation Bank
Tmplementing Agreement shall be in review by Caltrans, Federal Highways (if
applicable), the Service, and the California Department of Fish and Game. Fhisdeadhne

1. g2 Tila Lrme ke ol lw)
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4.5 Priorto ntttationof- yJ.u_;c.ui j.;uya.s.te forthe 15 Ivfum-rsUC’u'fIO*'T EanesFr Uj""tr'ﬂ.he' firial
Mitigation Bank Implementing Agreement shall be signed by Caltrans, Federal Highways
(if applicable), the Service, and the California Department of Fish and Game no later than_
_the end of March 2004. '

4.6 Caltrans and FHWA shall provide annnal reports regarding the status of the Walsh
Tude '

Property and Bonita Meadows Conservation Area. These reports shall ine

information regarding mitigation debits and remaining credits. species status. restoration -
- : . -

updates and overall site conditions.

Reporting Requirements .
In order o demonstrate complianc:'e with the foregoing Terms and Conditions, FHWA, orits . .
designated contact, shall submit an annnal report to the Service that describes and summarizes ©

the implementation of the proposed project and its associated eonservation measures. '

Disposition of Sick, Injured, or Dead Specimens

The Service’s Division of Y.aw Enforeement,.San.Diego, Cglifomi‘a.(619:}"5‘37—5’(9’63‘&3'?0: be .
notified within three working days should any vireo(s), flycatcher(s), or gnatcatcher(s) be found
sick, injured, or dead in the-project area. The Service’s Carlsbad Fish and ledlife Office should
be notified concurrently at (760) 431-9440. Watteri notification to both offices rnust be made
within five calendar days and include the collection date ‘and timie, Tocation of the bird(s), and dny *
other pertinent information. Care must be taken in handling sick or injured bird(s) to ensure
effective treatment-and care. And in handling dead specimens to presérve biological material in
the best possible state, The remains of intact vireo(s), willow flycatcher(s), or gnatcatcher(s)

shall be-placed with educational or research institutions holding appropriate State and Federal
permits. ' ' ‘

CONSERVATION RECOMMENDATIONS

+ The conservation recommendations remain unchanged from the original biological opinién, and
- are hereby incorporated by reference.. :

REINITIATION NOTICE

*The reinitiation notice remains unchianged from the original biological opinion, and is hereby

incorporated by reference,
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Should you have any quéstions regarchno our comments, please call John DiGregoria of my staff

at (760) 431-5440.

Smccrcly,

%4%

75 2 Peter Sorensen
Acting Assistant Field Supervisor

I
: .
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State of California Business, Transportation and Housing Agen ey

Memorandum

To:

From:

Subject:

MR. DAVID STEBBINS - D11 pate:  October 29, 2007

Department of Transportation

Office of Design ' pil: -11-SD-15-KP 48.3/50.1
11-2T0821

Attention: Mr, Dimitar Peev
' Retaining Wall # 497L

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 2, Branch C

Revised Foundation Recommendations

This Revision is written in response to a request dated October 26, 2007 from District 11 design, to
change the expenditure authorization number and to change the name from Retaining Wall #496L
to Retaining Wall # 497L. This report shall supersede any previous recommendations for this
structyre.

As requested, our QOffice has completed a foundation investigation and recommendations for the
proposed Retaining Wall #4961, located on southbound Route 15, north of 9™ Avenue
Undercrossing. This report is based on Layouts provided by the district dated 10/06/06. The
foundation study consisted of; a field investigation including 1 rotary mud boring, 4 CPT borings,
and a review of “As-built” plans for nearby bridge 9™ Avenue Undercrossing. All elevations
referenced in this memo and shown on the Log of Test Bering (LOTB) sheets are in meters, and
are referenced to the NAVDSS datum. All the “As-built” borings are referenced to the NGVD29
daturm. '

Project / Site Description

The current project site is located in Escondido, on State Route 15 north of 9% Avenus
Undercrossing on the right shoulder of southbound Route 15. The proposed retaining wall is
Type 1, 243m long, with a maximum height of 5.7m, and an average height of approximaltely
3.5m. |

Geology

The City of Escondido lies on the boundary of the Peninsular Range and the Coastal Plain Region.
The terrain is characterized by rocky, moderately hilled topography, and is further surrounded by
mountains that rise several hundred meters sbove the valley floor, The local area consists mainly of
two units of geology. The first is the Santiago Peak Voleanics. These volcanics consist of a
structurally complex, somewhat metamorphosed unit composed of voleanic and volcanoclastic
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rocks of the Southern California batholith, The second unit is composed of mostly medium to
coarse grained leucocratic granodiorite and tonalite of the Cretaceous era. Depth to bedrock is
considered to be shallow. ‘

Current borings and as-built data from nearby structure, 9™ Avenme Undercrossing (Br #57-0808)
indicate these sites are underlain by dense to very dense alluvium overlaying native granitic rock in
various states of decomposition to the depth of the borings. The alluvium consists of dense, sandy
silt and hard sandy clay.

Groundwater was recorded in two borings on the as-built LOTBs. Groundwater was encountered at
approximate elevation of 213m and 208.7m in February 1970, It is not anticipated that
groundwater will be encountered during construction of the retaining wall, however, surface flows
may occur due o seasonal rain run off.

Corrosion

The Materials Engineering and Testing Services, Testing and Technology Branch, has performed
corrosion tests on soil samples from several nearby structures field investigations of 2006.
Laboratory test results from boring samples indicate that soils at the site are considered non-
corrosive. Normal design and construction techniques may be nsed.

Note: Caltrans currenily defines a corrosive area as an area where the soil and/or water contains
more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a minimum resistivity of less
than 1000 ohm-centimeters or has a pH of 5.5 or less.

Foundation Recommendations

The following foundation recommendations are for the proposed Retaining Wall #4961, as shown
on the retaining wall Layout plans dated 10/06/06. The proposed structure may be supported on
spread footings at all support locations. Refer to the recommendations provided in the Table below
for the minimum footing width for the specified maximum wall height and the recommended
Gross Allowable Soil bearing pressure to be used in design. The Recommended Soil Bearing
Pressures shown in the Table below are based on Case III loading. The soil supporting the
proposed wall will be new fill material. If normal construction techniques and inspections for this
fill section are observed, the soil supporting the proposed wall foundations will be dense and
capable of supporting any standard type 1 retaining wall for any given wall height shown in the
Standard Plans, sheet B3-1. The gross allowable soil bearing pressure will exceed the maximum
footing pressure listed for any loading case in the Standard Plans (July 2004).
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Retaining Wall #497L

Page 3
Retaining Wall #4961 Spread Footing Data
.. Recommended Soil Bearing Pressures
Minimum 7 2
. . . ASD LFD
Approximate Support Wall Maximum| Footing 4
Location of Retaining Wall Tvoe Wall Width for GI‘OS?‘ Allovyable |Ultimate Soil Bearing
#496L on the “SD-15L" Line| 9P° | Height | Max Wall Soil Bearing Pressure (")
Height Pressure (Qu) .
21 m LT Sta 495+57
t0 21 m LT Sta 498+00 Type 1| 6100 mm| 3350 mm 230 kPa N/A

Notes: 1) Allowable Stress Design, (ASD). The Maxinmm Conract Pressire, (Qms), 18 not to exceed the
recommended Gross Allowable Soil Bearing Pressure, (gqp). The Ultimare Soil Bearing Capacity, (quy), will
equal or exceed 3 times the recommended Gross Allowable Soil Bearing Pressure, (qan).

2) Load Factor Design, (LFD), The Maximum Contact Pressure, (Qma), divided by the Strength Reduction
Factor, (¢), is not to exceed the recommended Ultimate Soil Bearing Pressure, (qu: ). The Ultimate Soil
Bearing Capacity, (q,y). will equal or exceed the recommended Ultimate Soil Beating Pressure, (qu; ).

General Notes

1.  Should there be any reduction in the minimum spread footing width, or an increase in the
wall heights or maximum allowable slope, our Office shall be notified to reevaluate the
recommended gross allowable bearing capacity.

2. All support locations are to be plotted on the Log of Test Borings in plan view. The plotting
of support locations should be made prior to requesting a foundation review.

Construction Considerations

1. The footing concrete shall be placed neat against the recompacted soil at the bottom of the
footing excavation. If the soils at the bottom of the excavation are disturbed or loosened, they
shall be re-compacted to 95% relative density prior to placing any concrete or steel.

The recommendations contained in this report are based on specific project information regarding
retaining wall heights, and wall locations that have been provided to Office of Geaotechuical Design
— South 2, Branch C, If any concepinal changes are made during final project design, our Office
should review those changes to determine if the foundation recommendations contained in this

report are still applicable.
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Any questions regardmg the above recommendations should be directed to Gina Pursell, (916)
227-4539, or Shawn Wei, (916) 227-5252, of Office of Geotechnical Design — South 2, Branch C.

Report by: Date: 1D /17 /0 7
adl gl

GINA W. PURSELL, R.C.E. # 54512
Associate Materials & Research Engineer
Office of Geotechnical Design — South 2, Branch C

¢: R.B. Pending File
OGDS2 - SWei
Geology — North
Geology - South
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Attention:  Mr. Dimitar Peey
Retaining Wall # 4981

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design — South 2, Branch C

subject:  Revised Foundation Recommendations

This Revision is written in response to a request dated October 26, 2007 from District 11 design, to
change the expenditure authorization number. This report shall supersede any previous
recommendations for this structure. '

| As requested, our Office has completed a foundation investigation and recommendations for the
proposed Retaining Wall #498L, located on Route 15, between 9™ Avenue and Valley Parkway.
This report is based on Layouts provided by the district dated 10/06/06. The foundation study
consisted of: a field investigation including 2 rotary mud borings and 7 CPT borings, and a review
of “As-built” plans for nearby bridges- 9" Avenue Undercrossing and Valley Parkway
Undercrossing. All elevations referenced in this memo and shown on the Log of Test Boring
(LOTB) sheets are in meters, and are referenced to the NAVDS8S datum. All the “As-built” borings
are referenced to the NGVD29 datum.

Project / Site Description

The curent project site is located in Escondido, on State Route 15 between 9% Avenue
Undercrossing and Valley Parkway Undercrossing on the right shoulder of southbound Route 15.
The proposed retaining wall is Type 1, 546 m long, with a maximum height of 6.7m, and an
average height of approximately 5.5m.

Geology

The City of Bscondido lies on the boundary of the Peninsular Range and the Coastal Plain Region.
The terrain is characterized by rocky, moderately hilled topography, and is further surrounded by
mountains that rise several hundred meters above the valley floor. The local area consists mainly of
two units of geology. The first is the Santiago Peak Volcanics. These volcanics consist of a
structurally complex, somewhat metamorphosed unit composed of volcanic and volcanoclastic
rocks of the Southem California batholith. The second unit is composed of mostly medium to
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coarse grained leucocratic granodiorite and tonalite of the Cretaceous era. Depth to bedrock is
considered to be shallow.

As-built data from two nearby structures, 9" Avenue Undercrossing (Br #57-0808R/L) and Valley
Parkway Undercrossing (Br #57-0809R/L) indicate these sites are underlain by dense alluvium
overlaying native granitic rock in varions states of decomposition to the depth of the borings. The
alluvium consists of dense sandy silt and coarse sand with occasional gravel lenses. The field data
gathered February and March 2007 from the 2 rotary borings and 7 CPT borings indicate a layer of
£ill varying from 15 to 25 ft thick overlaying the alluvium, This fill is described as; well graded
fine to coarse sand with clay (SW), dense, brown to dark brown, dry, micaceous.

Groundwater was not reported on any of the as-built LOTB nor was groundwater reported in the
current field investigations. It is not anticipated that groundwater will be encountered during
construction however, surface flows may occur due to seasonal rain run off.

Corrosion

The Materials Engineering and Testing Services, Testing and Technology Branch, has performed
corrosion tests on soil samples from several nearby structures field investigations of 2006.
Laboratory test results from boring samples indicate that soils at the site are considered non-
corrosive. Normal design and construction techniques may be used.

Note: Caltrans currently defines a corrosive area as an area where the soil and/or water contains
more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a minimum resistivity of less
than 1000 ohm-centimeters or has a pH of 5.5 or less.

Foundation Recommendations

The following foundation recommendations are for the proposed Retaining Wall #498L, as shown
on the retaining wall Layout plans dated 10/06/06. The proposed structure may be supported on
spread footings at all support locations. Refer to the recommendations provided in the Table below
for the minimum footing width for the specified maximum wall height and the recommended
Gross Allowable Soil bearing pressure to be used in design. The Recommended Soil Bearing
Pressures shown in the Table below are based on Case HI loading. The soil supporting the
proposed wall will be new fill material. If normal construction techniques and inspections for this
fill section are observed, the soil supporting the proposed wall foundations will be dense and
capable of supporting any standard type 1 retaining wall for any given wall height shown in the
Standard Plans, sheet B3-1. The gross allowable soil bearing pressure will exceed the maximum
footing pressure listed for any loading case in the Standard Plans (July 2004).




FILE No C'EO 10/29 o7 13 49

Mr. David Stebbins
October 29, 2007

ID:GEOTECHNICAL DESIGNS

FAx:816 227 1221

Retaining Wall #498L

Page 3
Retaining Wall #510 Spread Footing Data
N Recormmended Soil Bearing Pressures
Minimum i —
. . \ ASD LFD
Approximate Support Wall Maximum| Footing
Location of Retaining Wall Wall Width for | Gross Allowable Ul Qoil Beari
. v ¥ Type . . timate Soil Bearing
#4981 on the “R-SNA” Line Height | Max Wall | Soil Bearing Pressure (qu)
Height Pressure (qu1)
6 mLT 8ta 497451117 {0 1| 6700 mm| 3700 mm 260 kPa N/A

to 6 m LT Sta 502+96.641

Notes:

1) Allowable Stress Design, (ASD). The Maximum Contact Pressure, (quas). is not to exceed the
recommended Gross Allowable Soil Bearing Pressure, (qu). The Ultimate Soil Bearing Capacity, (gur), will

equal or éxceed 3 times the recommended Gross Allowable Soil Bearing Pressure, {(Qan)-

2) Load Factor Design, (LFD). The Maximum Contact Pressure, (Qmax), divided by the Strength Reduction
Ractor, (9), is not to exceed the recommended Ultimate Seil Bearing Pressure, (quy )- The Ultimate Soil

Bearing Capacity, (Qu), Will equal or exceed the recommended Ultimate Soil Bearing Pressure, (qu; 9.

General Notes

1. Should there be any reduction in the minimum spread footing width, or an increase in the
wall heights or maximum allowable slope, our Office shall be notified to reevaluate the

recornmended gross allowable bearing capacity.

2. All support locations are to be plotted on the Log of Test Borings in plan view. The plotting.

of support locations should be made prior to requesting a foundation review.

Canstruction Considerations

1. The footing concrete shall be placed neat againsi the recompacted soil at the bottom of the
footing excavation. If the soils at the bottom of the excavation are disturbed or loosened, they

shall be re-compacted to 95% relative density prior to placing any concrete or steel.

The recommendations contained in this report are based on specific project information regarding
retaining wall heights, and wall locations that have been provided to Office of Geotechnical Design
— South 2, Branch C. If any conceptual changes are made during final project design, our Office
should review those changes to determine if the foundation recommendations contained in this

veport are still applicable.
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Any questions regarding the above recommendations should be directed to Gina Pursell, (916)
227-4539, or Shawn Wei, (916) 227-5252, of Office of Geotechnical Design — South 2, Branch C.

GINA W.PURSELL, R.C.E. # 54512
Associate Materials & Research Engineer
Office of Geotechnical Design — South 2, Branch C

¢: R.E.Pending File
OGDS2 - SWei No, 54512
Geology — North
Geology - South

Exp.12-3/ -0

FAX:916 227 1221 PAGE 9~ 22
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Department of Transportation

Office of Design File: 11-SD-15-KP 48.3/50.1

11-2T0821
Attention: Mr. Dimitar Peev
Retaining Wall # S06R

From:

Subjest:

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES

Geotechnical Services

Office of Geotechnical Design — South 2, Branch C ’

Revised Geotechnical Design Recommendations

This Révision is written'in response to a request dated October 26, 2007 from District 11 design, to
change the ecxpenditure authorization number. This report shall supersede any previous
recommendations for this structure.

As requested, our Office has completed a geotechnical design investigation and recommendations
for the proposed Retaining Wall #506R, located on Route 15, between Escondido Flood Control
Channel and Valley Parkway. This report is based on Layouts provided by the district dated
05/27/07. The Geotechnical design study consisted of as-built plans for nearby bridge Escondido
Flood Control Channel. All elevations referenced in this memo and shown on the Log of Test
Boring (LOTB) sheets are in meters, and are referenced to the NAVDSS datum. All the “As-built”
borings are referenced to the NGVD29 datum.

Project / Site Description

‘The current project site is located in Escondido, on the right shoulder of the northbound onramp of

Valley Parkway and Route 15, between Escondido Flood Control Channel and Valley Parkway.
The proposed retaining wall is Type 1, approximately 14.6m long, with a maximum height of
6100mm, and a minimum height of approximately 1200mm.

Geology

The City of Bscondido lies on the boundary of the Peninsular Range and the Coastal Plain Region.
The terrain is characterized by rocky, moderately hilled topography, and is further surrounded by
mountains that rise several hundred meters above the valley floor. The local area consists mainly of
two units of geology. The first is the Santiago Peak Valcamics. These volcanics consist of a
structurally complex, somewhat metamorphosed unit composed of voleanic and volcanoclastic
rocks of the Sonthern California batholith. The second it is composed of mostly medium to
coarse grained leucocratic granodiorite and tonalite of the Cretaceous era. Depth to bedrock is
considered to be shallow.

27

[
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As-built data from nearby structure, Escondido Flood Control Channel (Br #57-0810R/L) indicate
this site is underlain by medium dense alluvium overlaying native granitic rock in various states of
decomposition to the depth of the borings. The alluvmm consists of medium dense sandy silt, silty
sand, with occasional coarse sand lenses.

Groundwater was encountered in the 1970 and the 2006 subsurface exploration for Escondido
Flood Control Channel. The groundwater elevation was reported varying from 187.4m to 187.6m
in the 1970 borings and 188.3m to 188.5m in the 2006 borings. It is nof anticipated thar
groundwater will be encountered during construction of the retaining wall however, surface flows
may occur due 1o seasonal rain run off.

Corrosion

The Materials Engineering and Testing Services, Testing and Technology Branch, has performed
corrosion tests on soil samples from several nearby structures field investigations of 2006.
Laboratory test results from boring samples indicate that soils at the site are considered non-
corrosive. Normal design and construction techniques may be used.

Note: Caltrans currently defines a corrosive area as an area where the soil and/or water contains
more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a minimum resistivity of less
than 1000 ohm-centimeters or has a pH of 5.5 or less.

Foundation Recommendations

The following foundation recommendations are for the proposed Retaining Wall #506R, as shown
on the Retaining Wall Plans dated 05/27/07. The proposed structure may be supported on spread
footings at all support locations, Refer to the recommendations provided in the Table below for the
minimum footing width for the specified maximum wall height and the recommended Gross
Allowable Soil bearing pressure to be used in design. The Recommended Soil Bearing Pressures
shawn in the Table below are based on Case Il loading. The soil supporting the proposed wall will
be new fill material. If normal construction techniques and inspections for this fill section are
observed, the soil supporting the proposed wall foundations will be dense and capable of
supporting any standard type 1 retaining wall for any given wall height shown in the Standard
Plans, sheet B3-1. The gross allowable soil bearing pressure will exceed the maximum footing
pressure listed for any loading case in the Standard Plans (July 2004).

Retaining Wall #506R Spread Footing Data
Recommended Soil Bcarma Pl‘cssures

Minimum T :
Approximate Support Wall Maximum| Footing ASD LED

Location of Retaining Wall Type Wall | Width for | Gross Allowable
on the “R-1VA” Line Height | Max Wall Soil Bearing
’ Height Pressure (qqp)

6100 mm| 3350 mm 230 kPa N/A

Ultimate Soil Bearing,
Pressure (qu )

7.2m RT Sta 505+13.8 1
fo 6.9m LT Sta 506+28.4 | -9P°
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Notes: 1) Allowable Swess Design, (ASD). The Maximum Contact Pressiwe, {Gma), is not to exceed the
recommended Gross Allowable Soil Bearing Pressure, (qqy). The Ultimate Soil Bearing Capacity, (Quu), will
equal or exceed 3 times the recommended Gross Allowable Soil Bearing Pressure, (Gaw)-

2) Load Factor Design, (LFD). The Maximum Centact Pressure, (Qua), divided by the Swength Reduction
Factor, (¢), is not 10 exceed the recommended Ulrimate Soil Bearing Pressure, (Que ). The Ultimate Soil
Bearing Capacity, (quy), will equal or exceed the recommended Ultimate Soil Bearing Pressure, (Quir )-

General Notes

1.  Should there be any reduction in the minitmum spread footing width, or an increase in the
wall heights or maximum allowable slope, our Office shall be notified fo reevaluate the
recommended gross allowable bearing capacity.

2. All support locations are to be plotied on the Log of Test Borings in plan view. The plotting
of support locations should be made prior to requesting a foundation review.

Construction Considerations

1. The footing concrete shall be placed neat against the recompacted soil at the bottom of the
footing excavation, If the soils at the bottom of the excavation are disturbed or loosened, they
shall be re-compacted fo 95% relative density prior to placing any concrete or steel.

The recommendations contained in this report are based on specific project information regarding
retaining wall heights, and wall locations that have been provided to Office of Geotechnical Design
~ South 2, Branch C. If any conceptual changes are made during final project design, our Office
should review those changes to determine if the foundation recommendations contained in this
report are still applicable.

Any questions regarding the ghove recommendations should be directed to Gina Pursell, (916)
227-4539, or Shawn Wel, (916) 227-5252, of Office of Geotechnical Design — South 2, Branch C.

Report by: Date:

Tt oot 2727707

GINA W. PURSELL, R.C.E. # 54512
Associate Materials & Research Engineer
Office of Geotechnical Design — South 2, Branch C

¢ R.E, Pending File
OGDS2 - SWei
Geology — North
Geology - South
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State of Calitornia Business, Transportation and Housing Agency

Memorandum

To

From:

Subject:

MR. DAVID STEBBINS - D11 pae:  October 29, 2007

Department of Transportation :

Office of Design Pile: 11-SD-15-KP 48.3/50.1
11-2T0821

Attentionn: Mt Dimitar Peev
Retaining Wall # 507R1

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 2, Branch C

Foundation Recommendations Revision

This Revision is written in response to a request dated October 26, 2007 from District 11 design, to
change the expenditure anthorization number. ThlS report shall supersede any previous
recommendations for this structure.

As requested, our Office has completed a foundation investigation and recommendations for the
proposed Retaining Wall #507R1, located on Route 15, between Valley Parkway and Hale
Avenue. This report is based on Layouts provided by the district dated 10/06/06. The foundation
study consisted of a review of “As-bujilt” plans for nearby bridges; Valley Parkway Urndercrossing
and Hale Avenue Undercrossing. All elevations referenced in this memo and shown on the Log of
Test Boring (LOTB) sheets are in meters, and are referenced to the NAVDS8S datum. All the “As-
built” borings are referenced to the NGVD29 datum.

Project / Site Description

The current project site is located in Bscondido, on State Route 15 between Valley Parkway and
Hale Avenue, on the right shoulder of northbound Route 15. The proposed retaining wall is
Type 1, 224m long, with a maximum height of 5.5m, and an average height of approximately
4.9m.

Geology

The City of Escondido lies on the boundary of the Peninsular Range and the Coastal Plain Region.
The terrain is characterized by rocky, moderately hilled topography, and is further surrounded by
mountains that rise several hundred meters abave the valley floor. The local area consists mainly of
two umits of geology. The first is the Santiage Peak Volcanics. These volcanics consist of a
structurally complex, somewhat metamorphosed unit compaosed of voleanic and volcanoclastic
rocks of the Southem California batholith. The second unit is composed of mostly medinm to
coarse grained leucocratic granodiorite and tonalite of the Cretaceous era. Depth to bedrock is
considered to be shallow.
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As-built data from two nearby structures, Valley Parkway Undercrossing (Br #57-0809R/L) and
Hale Avenue Undercrossing (Br #57-0811) indicate these sites are underlain by dense alluvium
overlaying native granitic Tock in various states of decomposition to the depth of the borings. The
alluvium consists of dense clayey sandy silt, clayey sand and silty sand with occasional gravel
lenses/pockets.

Groundwater was reported in the 1972 Hale Avenue Undercrossing subsurface exploration. The
veported groundwater elevation ranged from 188.4m to 187.5m. Groundwater is not anticipated to
be encountered during construction of the retaining wall however, surface flows may occur due to
seasonal rain mn off.

Corrosion

The Materials Engineering and Testing Services, Testing and Technology Branch, has performed
corrosion tests on soil samples from several nearby structures field investigations of 2006.
Laboratory test results from boring samples indicate that soils at the site are considered non-
corrosive. Normal design and constraction techniques may be used.

Note: Caltrans currently defines a corrosive area as an area where the soil and/or water contains
more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a minintum resistivity of less
than 1000 ohm-centimeters or has a pH of 5.5 or less.

Foundation Recommendations

The following foundation recommendations are for the proposed Retaining Wall #507R1, as
shown on the retaining wall Layout plans dated 10/06/06. The proposed structure may be supported
on spread footings at all. support locations. Refer to the recommendations provided in the Table
below for the minimum footing width for the specified maximum wall height and the
recommended Gross Allowable Soil bearing pressure to be used in design. The Recommended Soil
Bearing Pressures shown in the Table below are based on Case III loading. The soil supporting the
proposed wall will be new fill material. If normal construction techniques and inspections for this
fill section are observed, the soil supporting the proposed wall foundations will be dense and
capable of supporting any standard type 1 retaining wall for any given wall height shown in the
Standard Plans, sheet B3-1. The gross allowahle soil bearing pressure will exceed the maximum
footing pressure listed for any loading case in the Standard Plans (July 2004).

Retaining Wall #507R1 Spread Footing Data
Mini Recommended Soil Bearing Pressures
Approximate Support InImum ASD' LFD*

; o ; Maximum| Footing
Location of Retaining Wall | Wall . Gross Allowable
#507R] on the “SD-15R” | Type | Vel | Width for o

Line Height | Max Wall Soil Bearing

Height Pressure (qay)
28.34 m RT Sta 506+96 to
24 509 m RT Sta 509-+20.096 Type 1| 5500 mm| 3050 mm 205 kPa - N/A

Ultimate Soil Bearing
Pressure (Quy)
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Retaining Wall #507R1

Notes: 1) Allowable Swess Design, (ASD). The Maximum Conract Pressure, (Qmu), IS not 1o exceed the
recommended Gross Allowable Soil Bearing Pressure, (qu). The Ultimare Soil Bearing Capaeity, (quw), Will
equal or exceed 3 rimes the recommended Gross Allowable Soil Bearing Pressure, (qan)-

2) Load Factor Design, (LFD), The Maximum Contact Pressure, (Quax), divided by the Swength Reduction
Factor, (¢), is not to exceed the recommended Ultimarte Soil Bearing Pressure, (qu; )- The Ultimate Soil
Bearing Capacity, (g, will equal or exceed the recommended Ultimate Soil Bearing Pressure, (quy ).

General Notes

1. Should there be any reduction in the minimum spread footing width, or an increase in the
wall heights or maximum allowable slope, our Office shall be notified to reevaluate the
recommended gross allowable bearing capacity.

2. All support locations are to be plotted on the Log of Test Borings in plan view, The'plotting
of support locations should be made prior to requesting a foundation review.

Construction Caonsiderations

1. The footing concrete shall be placed neat against the recompacted soil at the bottom of the
footing excavation. If the soils at the bottom of the excavation are disturbed or loosened, they
shall be re-compacted to 95% relative density prior to placing any concrete or steel.

The recommendations contained in this report are based on specific project information regarding

~ retaining wall heights, and wall locations that have been provided to Office of Geotechnical Design
—~ South 2, Branch C. If any conceptual changes are made during final project design, our Office
should review those changes to determine if the foundation recommendations contained in this
report are still applicable.

Any questions regarding the above recommendations should be directed to Gina Pursell, (916)
227-4539, or Shawn Wei, (916) 227-5252, of Office of Geotechnical Design —~ South 2, Branch C.

Date:

/0/24/&7

GINA W. PURSELL, R.C.E. # 54512
Associate Materials & Research Engineer
Office of Geotechnical Design — South 2, Branch C

¢  R.E.Pending File
OGDS?2 - SWei
Geology — Narth
Geology - South
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State of California Business, Transportation ind Housing Ageney

Memorandum

To:

Fropy:

Subject:

MR. DAVID STEBBINS - D11 pae:  Qctober 29, 2007

Department of Transportation ‘

Office of Design File: 11-SD-15-KP 48.3/50.1
11-2T0821

Attention:  Mr. Dimitar Peev :
Reraining Wall # 5091

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 2, Branch C

Foundation Recommendations Revision

This Revision is written it response to a request dated October 26, 2007 from District 11 design, to
change the expenditure authorization number. This report shall supersede any previous
recommendations for this structure, '

As requested, our Office has completed a foundation investigation and recommendations for the
proposed Retaining Wall #5091, located on Route 15, between Hale Avenue and Santa Fe Avenue.
This report is based on Layouts provided by the district dated 10/06/06. The foundation study
consisted of as-built plans for nearby bridges Hale Avenne and Santa Fe Avenue. All elevarions
referenced in this memo and shown on the Log of Test Boring (LOTB) sheets are in meters, and
are referenced 10 the NAVDS88 datum. All the “As-built” borings are referenced 1o the NGVD29
datum. '

Project / Site Description

The curent project site is located in Escondido, on State Route 15 between Hale Avenue and Santa
Fe Avenue on the right shoulder of southbound Route 15. The proposed retaining wall is Type 1,
208m long, with a maximum height of 6.1m, and an average height of approximately 4.9m.

Geology

The City of Escondido lies on the boundary of the Peninsular Range and the Coastal Plain Region.
The terrain is characterized by rocky, moderately hilled topography, and is further surrounded by
monntains that rise several hundred meters above the valley floor. The local area consists mainly of
two units of geology. The first is the Santiago Peak Volcanics. These volcanics consist of a
structurally complex, somewhat metamorphosed unit composed of volcanic and volcanoclastic
rocks of the Southem California batholith. The second unit is composed of mostly medium to
coarse grained lencocratic granodiorite and tonalite of the Cretaceous era. Depth to bedrock is
considered to be shallow. '
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Retaining Wall #5091

As-built data from two nearby structures, Hale Avenue Undercrossing (Br #57-0811) and Santa Fe
QOverhead (Br #57-0812) indicate these sites are underlain by dense alluvium overlaying native
granitic rock in various states of decomposition to the depth of the borings. The alluvium consists
of dense clayey sandy silt, clayey sand, sandy silt with coarse sand with occasional gravel lenses.
Groundwater was encountered in the 1972 subsurface exploration for Hale Avenue Undercrossing,.
The groundwater elevation was reported varying from 188.4m to 187.5m. It is not anticipated that
groundwater will be encountered during construction of the retaining wall however, surface flows
may occur due to seasonal rain run off.

Corrosion

The Materials Engineering and Testing Services, Testing and Technology Branch, has performed
corrosion tests on soil samples from several nearby structures field investigations of 2006.
Lahoratory test results from boring samples indicate that soils at the site are comsidered non-
corrosive. Normal design and construction techniques may be used.

Note: Caltrans cwrrently defines a corrosive area as an area where the soil and/or water contains
more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a minimum resistivity of less
than 1000 ohm-centimeters or has a pH of 5.5 or less.

Foundation Recommendations

The following foundation recommendations are for the proposed Retaining Wall #509L, as shown
on the retaining wall Layout plans dated 10/06/06. The proposed structure may be supported on
spread footings at all support locations, Refer to the recommendations provided in the Table below
for the minimum footing width- for the specified maximum wall height and the recommended
Gross Allowable Sail bearing pressure to be used in design. The Recommended Soil Bearing
Pressures shown in the Table below are based on Case III loading. The soil supporting the
proposed wall will be new fill material. If normal construction techniques and inspections for this
fill section are observed, the soil supporting the proposed wall foundations will be dense and
capable of supporting any standard type 1 retaining wall for any given wall height shown in the
Standard Plans, sheet B3-1. The gross allowable soil bearing pressure will exceed the maximum
footing pressure listed for any loading case in the Standard Plans (July 2004),
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Retaining Wall #509L Spread Footing Data
. Recommended Soil Bearing Pressures
Minimum 1 o~ ,
\ . . ASD L¥D

Approximate Support Wall Maximum| Footing
Location of Retaining Wall | Wall | Width for | Cross Allowable . 00 901l Bearing

#509L on the “SD-15L” Line| ~7P® | Height | Max Wall Soil Bearing Pressure (quc)

Height Pressure (Qun)
SR oo [ o | o | s

Notes: 1) Allowable Swess Design, (ASD). The Maximum Contact Pressure, (gmw). 18 not to exceed the
recommended Gross Allowable Soil Bearing Pressure, (qu). The Ultimate Soil Bearing Capacity, (Quy). will
equal or exceed 3 times the recommended Gross Allowable Soil Bearing Pressure, (qan)-

2) Load Factor Design, (LFD). The Maximum Contact Pressure, (Quay), divided by the Strength Reduction
Factor, (), is not to exceed the recommended Ultimate Soil Bearing Pressure, (Qun ). The Ultimate Soil
Bearing Capacity, (quo), will equal or exceed the recommended Ultimate Soil Bearing Pressure, (quy ).

General Notes

1.  Should there be any reduction in the minimum spread footing width, or an increase in the
wall heights or maximum allowable slope, onr Office shall be notified to reevaluate the
recommended gross allowable bearing capacity.

2. All support locations are to be plotted on the Log of Test Borings in plan view. The plotting
of support locations should be made prior to requesting a foundation review. :

Construction Considerations

1.  The footing concrete shall be placed neat against the recompacted soil at the bottom of the
footing excavation. If the soils at the bottom of the excavation are disturbed or loosened, they
shall be re-compacted to 95% relative density prior to placing any concrete or steel.

The recommendations contained in this report are based on specific project information regarding
retaining wall heights, and wall locations that have been provided to Office of Geotechnical Design
— South 2, Branch C. If any conceptual changes are made during final project design, our Office
should review those changes to determine if the foundation recommendations contained in this
report are still applicable.
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Any questions regarding the above recommendations should be directed to Gina Pursell, (916)
227-4539, or Shawn Wei, (916) 227-5252, of Office of Geotechnical Design — South 2, Branch C.

Report by: Date:

H, ww [0/29/07

GINA W. PURSELL, R.C.E. # 54512 GINA W, PURSELL
Associate Materials & Research Engineer
Office of Geotechnical Design ~ South 2, Branch C

No. 54612

c: RE. Pending File
OGDS2 - SWei
Geology — North
Geology - South
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Stare of Californla Business, Transportation und Housing Agceney

Memorandum

To:

From:

Subject:

MR. DAVID STEBBINS - D11 : pae:  October 29, 2007

Department of Transportation

Office of Design File: 11-SD-15-KP 48.3/50.1
11-2T0821

Attention: Mr, Dimitar Peev
Retaining Wall # S10R

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 2, Branch C

Revised Foundation Recommendations

This Revision is written in response to a request dated October 26, 2007 from District 11 design, to
change the expenditure authorization number. This report shall supersede . any previous
recommendations for this structure.

As requested, our Office has completed a foundation investigation and recommendations for the
proposed Retaining Wall #510R, located on Route 15, northbound, between Hale Avenue and
Washington Avenue. This report is based on Layouts dated 10/06/06, and partial Retaining Wall
Plans dated 3/27/06. The foundation study consisted of a field investigation and a review of “As-
built” plans for nearby bridges Hale Ave. and Santa Fe Avenue Overhead. All elevations
referenced in this memo and shown on the Log of Test Boring (LOTB) sheets are in meters, and
are referenced to the NAVDS8 datum. All the “As-built” borings are referenced to the NGVD29
datum. .

Project / Site Description

The current project site is located in Escondido, on State Route 15 between Hale Avenue and Santa
Fe Overhead (W. Washington Avenue) on the right shoulder of northbound Route 15. The
proposed retaining wall is a Type 1, 109m long, with a maximum height of 4.8m, and has an
average height of approximately 3.6m.

Geology

The City of Escondido lies on the boundary of the Peninsular Range and the Coastal Plain Region.
The terrain is characterized by rocky, moderately hilled topography, and is further surrounded by
mountains that rise several hundred meters above the valley floor. The local area consists mainly of
two units of geology. The fitst is the Santiago Peak Volcanics. These volcanics consist of a
structurally complex, somewhat metamorphosed wnit composed of volcanic and volcanoclastic
rocks of the Southem California batholith. The second unit is composed of mostly medinm to

o
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coarse grained leucocratic granodiorite and tonalite of the Cretaceous era. Depth to bedrock is
considered to be shallow.

As-built data from two nearby structures was used for this report, Hale Avenue Undercrossing
(Bridge #57-0811) and Santa Fe Avenue OH (Bridge #57-0812R). These sites are underlain by
dense alluvium overlaying native granitic rock in various states of decomposition. The alluvium
consists of dense clayey sandy silt, clayey sand and silty sand with occasional gravel lenses.

The as-built log of test borings of Hale Avenue Undercrossing indicate ground water was
encountered in the exploratory borings at an elevation of 187.5m to 188.4m in the 1970 and 1972
borings. The as-built log of test borings of Santa Fe Avenue OH indicate ground water was
encountered in the exploratory borings at an elevation of 189.6m to 190.0m in the 1970 and 1972
borings. It is not anticipated that groundwater will be encountered during construction however,
surface flows may occur due to seasonal rain run off.

Corrosian

The Materials Engineering and Testing Services, Testing and Technology Branch, has performed
corrosion tests on soil samples from several nearby structures field investigations of 2006.
Laboratory test results from boting samples indicate that soils at the site are considered non-
corrosive. Normal design and construction techniques may be used.

Note: Caltrans currently defines a corrosive area as an area where the soil and/or water contains
more than 500 ppm of chlorides, more than 2000 ppm of sulfates, has a minimum resistivity of less
than 1000 ohm-centimeters or has a pH of 5.5 or less.

Foundation Recommendations

The following foundation recommendations are for the proposed Retaining Wall #510, as shown
on the retaining wall Layout plans dated 10/06/06. The proposed structure may be supported on
spread footings at all support locations. Refer to the recommendations provided in the Table below
for the minimum footing width for the specified wall height and the recommended Gross
Allowable Soil bearing pressure o be used in design. The Recommended Soil Bearing Pressures
shown in the Table below are based on Case III loading. The soil supporting the proposed wall will
be new fill material. If normal construction techniques and inspections for this fill section are
observed, the soil supporting the proposed wall foundations will be dense and capable of
supporting any standard type 1 retaining wall for any given wall height shown in the Standard
Plans, sheet B3-1. The gross allowable soil bearing pressure will exceed the maximum footing
pressure listed for any loading case in the Standard Plans (July 2004).
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Retaining Wall #510 Spread Footing Data
. Recommended Soil Bearing Pressures
Mimmum ™ 1 7
o . . ASD LFD
Approximate Support Wall Maximum| Footing
Location of Retaining Wall Wall | Width for | Gross Allowable | Soil Bearin
Type 1R timate S g
#510 on the “SD-15R” Line Height | Max Wall Soil Bearing Pressure (qur)
‘ Height Pressure (qun)

24.6 m RT Sta.510+00.00 _

10 24.6 m RT Sta 511408.6 Type 1| 4800 mm| 2750 mm 180 kPa N/A
Notes: 1) Allowable Stress Design, (ASD). The Maximnum Contacr Pressure, (Gmax), 18 not to exceed the
recommended Gross Allowable Soil Rearing Pressure, (qe). The Ultimate Soil Bearing Capacity, (Gu). will
equal or exceed 3 times the recommended Gross Allowable Soil Bearing Pressure, (qu)-

2) Load Factor Design, (LFD). The Maxirmun Contact Pressure, (Qm). divided by the Strength Reduction
Factor, (¢), is not to exceed the recommended Ultimate Soil Bearing Pressure, (quy ). The Ultimare Soil
Bearing Capaciry, (qu0), will equal or exceed the recommended Ultimate Soil Bearing Pressure, (Quy )

General Notes

1. Should there be any reduction in the minimum spread footing width, or an increase in the
wall heights or maximum allowable slope, onr Office shall be notified to reevalnate the
recommended gross allowable bearing capacity. ~

2. All support locations are to be plotted on the Log of Test Borings in plan view. The plotiing
of support locations should be made prior to requesting a foundation review.

Construction Considerations

1. The footing concrete shall be placed neat against the recompacted soil at the bottom of the
footing excavation. If the soils at the bottom of the excavation are disturbed or loosened, they
shall be re-compacted to 95% relative density prior to placing any concrete or steel.

The recommendations contained in this report are based on specific project information regarding
retaining wall heights, and wall locations that have been provided to Office of Geotechnical Design
— South 2, Branch C. If any conceptual changes are made during final project design, our Office
should review thase changes to determine if the foundation recommendations contained in this
report are still applicable,
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Any questions regarding the above recommendations should be directed to Gina Pursell, (916)
227-4539, or Shawn Wei, (916) 227-5252, of Office of Geotechnical Design — South 2, Branch C.

Report by: ate:
%’ ), M /o) z&/a?

GINA W. PURSELL, R.C.E. # 54512
Associate Materials & Research Engineer
Office of Geotechnical Design — South 2, Branch C

¢: R.E.Pending File
OGDS2 - SWei
Geology — North
Geology - South
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State of California Business, Transportation and Housing Agency
/

M emoran d um ' Flex your power!
' Be energy efficient!

MR. TEJPAL BHATIA . ~ Date January 25, 2007

Office of Bridge Design South '

DIVISION OF ENGINEERING SERVICES Filee 11-SD-15-R31.17

11-2T0821

Attention: .
Washington Avenue OH
(Widening)

OFFICE OF GEOTECHNICAL DESIGN SOUTH 2 ‘ Bridge No. 57-0812R

GEOTECHNICAL SERVICES - MS 5

DIVISION OF ENGINEERING.SERVICES . . A S S S

Seismic Design Recommendations

This is a follow up to our memorandum of June 8, 2001 and supersedes the preliminary

-seismic design recommendations for the above bridge.

Seismicity

Based on the California Seismic Hazard Map1996, the site is located between the
Newport-Inglewood-Rose Canyorn/E Fault (NIE, strike-slip) of maximum credible
moment magnitude M,, = 7.0 and Whittier-Elsinore Fault (WEE, strike slip) of My, = 7.5.
The site distances to the above faults are about 27 and 23 km, respectively. The site is'
located within the peak horizontal bedrock acceleration zone PBA = 0.3g. The value of
PBA was verified using Sadigh et al. (1997) attenuation relation. A copy of the local

seismic map is attached.

- Soil Profile Type

From the As-built log of test borings (1970) and the field notes from recent subsurface
investigations (B1-06 and B1-07), the site is classified as soil profile type C as defined in
Appendix B of Seismic Design Criteria (SDC). :

“Caltrans improves mobility across California”




MR. Tajpal Bhatia Washington Ave OH
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Page 2 '

ARS Curve

SDC standard acceleration response spectrum, Figure B-5, having PBA = 0.3g, M, = 7.5,
‘and soil profile type C is recommended for design. A copy of the des1gn response
spectrum is attached for your reference.

Liquefaction

Layers of fill material consisting of medium dense to very dense silty and clayey sand and
gravel underlie the abutments. Depths from ground surface to bedrock at Abutments 1

-and 5 are about 45 ft and 40 ft, respectively. Ground water was encountered during

subsurface investigations at elevations 622 to 626 ft. The potential for soil liquefaction

- under strong ground shaking is considered low.

Surface Fault Rupture

The site is not located inside Earthquake Fault Zones as delineated by the California
Geological Survey Maps developed under the Alquist-Priolo Earthquake Fault Zoning
Act. Hence the potential for surface fault rupture hazard is considered low.

If you have any questions, please call Mahmoud Khojasteh at (916) 227-7 2.11.

’7\/\ . K/L-z:-‘l 027%_) f/’ Q%\QF@SS?&?%\

MAHMOUD KHOJASTEH / Q\B‘D KHQ;{, t;,"f:y N
Sentor Materials and Research Engmeer  ~ /i 5?“ m\i’«"ﬁ“?ﬁ‘

= Ho, ChHAZERSR }" i

Exp Q( s Lm

, 41 IR ;},
Attachments: X :, W~
:2‘ # (&“«O{!;‘ &f g:;’ ‘:“?‘.‘) "
¢:  E.Neupert— GDS2 N, Sl

M. DeSalvatore — GDS2
D. Stebbins —D11
File

“Caltrans improves mobility across California”




o

DEPARTMENT OF TRANSPORTATION STATE OF CALIFORNIA ENGINEERING SERVICE GENTER

BUSINESS, TRANSPORTATION AND HOUSING AGENCY

CALIFORNIA SEISMIC HAZARD MAP 1996 - DETAIL AREA

.*»

BASED ON MAXIMUM CREDIBLE EARTHQUAKES (MCE)

WEE(7.50)]

LEGEND:

Curfuy
Criybndshp

NOTE: SEE ACCOMPANYING
TECHNICAL REFORT
FOR NAMES OF FAULTS
CORRESPONDING TO
FAULT CODES




Suv uBlsaq sX'z}80-/5 uBisaq SHY

wn.ooedg asuodsay ubisag

WV 65°01 Z00¢/52/1

9JON
. o adiL|os
£z (uny) ¥
e . L opnjubeny
: diys-oyis all18
g/udhues asoy-poomajbuj-HodmanN Jne4
: 9500 000'%
{s) poned . ¥60°0 000
; 98L0 0002
00 2820 00§’h |-
S0 . 000}
1o #95°0 06.'0
Z°0 £2.°0 005°0
€0 o 161°0 00¥°0
- 1G8°0 00€°0 o
. vo g 088°0 0¥20
go 2 ¥18°0 0020
N1 - Zr870 0/10
90 2 68.°0 0510 .
108 9590 0210
30 ¥16°0 0010
- 19%'0 G100
60 080 | 0800
0l 0£2°0 0£0°0 ,
Buidweq %5 ommuo omouo
wnsoadg asuodsay uoelajaddy . 0EE0 010 o .
: (B) suv | (s) pouad |
WZL80-Lg "ON obpug
HO oAy uojbulyepp




To:

From:

Subject:

State of California ) - - Business, Transportation and Housing Agency

M e.m orandum ' ' Flex your power!
Be energy efficient!
MR. TEJPAL BHATIA pate:  February 1, 2007
Office of Bridge Design South i
DIVISION OF ENGINEERING SERVICES . File  11-SD-15-R31.32
11-2T0821
Mission Avenue UC
(Widening) '

OFFICE OF GEOTECHNICAL DESIGN SOUTH 2 Bridge No. 57-0813R
GEOTECHNICAL SERVICES - MS 35 ' :
DIVISION OF ENGINEERING SERVICES

Seismic Design Recommendations

This is a follow up to our memorandum of June 8, 2001 and supersedes the preliminary
seismic design recommendations for the above bridge.

‘Seismicity

Based on the California Seismic Hazard Map1996, the site is located between the
Newport-Inglewood-Rose Canyon/E Fault (NIE, strike-slip) of maximum credible
moment magnitude My, =7.0 and Whittier-Elsinore Fault (WEE, strike slip) of My, = 7.5.
The site distances to the above faults are about 23 and 27 km, respectively. The site is
located within the peak horizontal bedrock acceleration zone PBA = 0.3g. The value of
PBA was verified using Sadlgh et al. (1997) attenuation relation. A copy of the local
seismic map is attached.

Soil Profile Type

From the As-built log of test borings (1970, 1972) and considering that the abutments are
on compacted fill, the site is classified as soil profile type C as defined in Appendix B of
Seismic Design Criteria (SDC).

ARS Curve
SDC standard acceleration response spectrum, Figure B-5, having PBA = 0.3g, M,, = 7.5,

and soil profile type C is recommended for design. A copy of the design response
spectrum is attached for your reference.

“Caltrans improves mobility across California”




N R Lo

M. Tejpal Bhatia o Mission Ave UC

 Pebruary 1, 2007 Bridge No. 57-0813R

Page 2

Liguefaction

Based on the As-Built log of test borings, alluvial soil consisting of medivm dense to very
dense silty and clayey sand over decomposed granite underlies the bents. Approximately
about 40 ft of fill material was placed at the abuiments as part of freeway construction.
The composition of the fill material is unknown. The elevation of the top of bedrock
varies from 625 to 630 £i. Ground water was encountered during subsurface
investigations at elevations 621 to 624 ft. The potential for soil 11quefactlon under strong
ground shakmg is conszdered low. = .

Surface Fault Rupture

The site is ot located inside Barthquake Fault Zones as delineated by the California -

" Geological Survey Maps developed under the Alquist-Priolo Earthquake Fault Zoning

Act. Hence the potential for surface fault rupture hazard is considered low.

Ifyou have any questions, please call Mahmoud Khojasteh at (916) 227-7211.

MAHMOUD KHOJASTEH
Senior Materials and Research Engineer

© Attachments: f

¢:  B.Neupert—GDS2
.+ M. DeSalvatore — GDS2
D. Stebbins — D11
File
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To:

From:

Subject:

State of California Business, Transportation and Housing Agency

M emoran d um 4 | ) F;axyourpower.’ )
 Be energy efficient!,
MS. CHUNG-YUAN WEN : Date: January 31, 2007
Office of Bridge Design South 2 ‘
Diamond Bar, CA File  11-SD-15-R30.81
11-081001
Attention: Mr. Charles Chen (
' Escondido Flood Control '
Channel

OFFICE OF GEOTECHNICAL DESIGN SOUTH 2 ' Bridge No. 57- 0810R/L/K
GEOTECHNICAL SERVICES - MS 5 :
DIVISION OF ENGINEERING SERVICES

Seismic Design Recommendations

* This is a follow up to our memorandum of June 8, 2001.and supersedes the preliminary

fe

seismic design recommendatlons for the above bridges.
Selsm1c1ty

Based on the California Seismic Hazard Map1996, the site is located between the
Newport-Inglewood-Rose Canyon/E Fault (NIE, strike-slip) of maximum credible
moment magnitude My, = 7.0 and Whittier-Elsinore Fault (WEE, strike slip) of M, = 7.5.
The site distances to the above faults are about 23 and 27 km, respectively. The site is
located within the peak horizontal bedrock acceleration zone PBA = 0.3g. The value of
PBA was verified using Sadigh et al. (1997) attenuation relation. A copy of the local
seismic map is attached.

Soil Profile Type

From the As-built log of test borings (1970) and the field notes from recent subsurface
investigations (B1-06, B1-07), the site is classified as soil profile type D as defined in
Appendix B of Seismic Design Criteria (SDC).

ARS Curve
SDC standard acceleration response spectrum, Figure B-8, with PBA =0.3g, M, =7, and

soil profile type D is recommended for de51gn A copy of the design response speotrum is .
attached for your reference .

“Caltrans improves mobility across California”
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Liquefaction

Soil consisting of layers of loose to medium dense silty sand and poorly graded sand
underlies the abutments. The depths to bedrock at Abutment] and 2 are about 21 ft and 23
ft, respectively. Ground water has been reported at depths varying from 10to 15 ft. Due
to the existence of layers of loose sand there is a potential for soil liquefédction and lateral
spreading under strong ground shaking. :

Surface Fault Rupture
The site is not located within Earthquake Fault Zones as delineated by the California

Geological Survey Maps developed under the Alquist-Priolo Earthquake Fault Zoning
Act. Hence the potential for surface fault rupture hazard is considered low.

" If you have any questions, please call Mahmoud Khojasteh at (916) 227-7211.
k ;

MAHMOUD KHOJASTEH
Senior Materials and Research Engineer

Attachments:

- \m,, yu
c:  E.Neupert—GDS2 ' ”’VW
M. DeSalvatore — GDS2 {3F CALY
" D. Stebbins—D11
File

“Caltrans improves mobility across California™
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STATE OF GALIEORNIA
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State of California Business, Transportation and Housing Agency

M emor a n d um ' Flex your power!
' Be energy efficient!
To: MR. CHUNG-YUAN WEN o Date: July 9, 2007
Branch Chief
Design Branch 21 :
File: 11-Sd-15-PM 27.7

11-2T0821
Valley Parkway UC
(Widen)

Br. No. 57-0809R/L

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services
Office of Geotechnical Design South 2

Subject: Foundation Report

The Division of Bridge Design, Bridge Design Branch 21, has requeéted a final
foundation report for widening of the Valley Parkway Undercrossing on Interstate
Route 15 located in Escondido in San Diego County. ’

The recommendations provided in this report are based on the Request for Final
Foundation Report dated December 26, 2006, the Bridge Type Selection Report
dated September 8, 2006, the Preliminary Foundation Report prepared by Earth
Mechanics, Inc. dated June 19, 2006, the Foundation Report dated April 23, 1970,

- the LOTBs dated March 9, 1970, the four penetration borings advanced on
February 6 and 7, 2007, and the Preliminary Foundation Report dated June 14,
2001.

Project Description/History

The bridge was originally constructed in 1977 and consists of two-span cast-in-
place reinforced concrete box girder bridges. The abutments are open-end
diaphragm type and the two-column bents are two-way flared octagonal columns
" integral with bent caps. The existing structures are supported on 400 mm Cast-In-
Drilled-Hole (CIDH) piles at the abutments and spread footings at the bents.

All elevations referenced in this report are based on the NAVDS&8 vertical datum.
As-Built elevations have been converted from the NGVD29 datum.

“Caltrans improves mobility across California”
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July 9, 2007 57-0809R/L
Page 2 11-2T0821
Geology

Escondido lies in a valley within the foothills of the Peninsular Ranges. The
terrain is characterized by moderately hilly and rocky topography. The area of the
project site consists primarily of igneous and metamorphic basement rocks of the
Santiago Peak Volcanics.

Two rotary borings and two penetration borings were advanced in February of
1970. One rotary boring extended approximately 7.6 meters (25 feet) below
grade, and the other rotary boring extended approximately 4.6 meters (15 feet)
below grade with the deepest elevation being 189.9 meters (623 feet). The
borings show about one to seven feet of sandy silt underlain by decomposed
granite grading to weathered granite for the full depth of investigation. Four
penetration borings were advanced in February of 2007. Fill in the area is
between approximately 20 feet and 30 feet, but exact placement of fill is not
available. Variable resistance demonstrated in the penetrations borings advanced
in February of 2007 indicated the likelihood of encountering boulders within the
fill. For site-specific soil and rock information, see the LOTBs. ,

Ground Water

Ground water was not encountered during the investigations. This may vary
seasonally and with recent rainfall totals.

Scour Potential

There is no scour potential at this site as the structures do not span a watercourse.

Fault and Seismic Data

See Seismic Design Recommendations prepared by Mr. Asef Wardack dated July
9, 2007, and the Soil Springs For Spread Footing prepared by Mr. Asef Wardack
dated July 9, 2007.

Corrosion
Due to the predominance of coarse-grained soils, corrosion is not expected at this
site. The District 11 Materials Report indicates the soil samples are non—corrosive

(Preliminary Foundation Report dated June 11, 2001). Further testing was
performed in February, 2007 and verified that the site is non-corrosive.

“Caltrans improves mobility across California”
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Page 3 11-2T0821
Liquefaction

Groundwater was not encountered during the 1nvest1gat10ns Thus, liCjuefaction is

not anticipated.
Settlement
Due to the granular nature of the soils at the site, the settlement induced by the fill
will occur in a relatively short time period. There is no need for an embankment

surcharge.

As-Built Foundations

As-Built Pile data and spread footing data are shown in Tables 1 and 2.

Table 1
As-Built Shaft Data for Bridge 57-0809R/L
Location CIDH Working As-Built Tip Elevations
Diameter Stress Design Tip Average Tip Maximum Minimum
Design Elevation Elevation Elevation Elevation
Abut 1 Right east| 16 inch 70 Ton 635.1 ft 639.3 ft 641 ft 638.4 ft
4064mm | 623 kN 193.6 m 194.8 m 1954 m 194.5 m
Abut 1 Right 16 inch 70 Ton 635.1 ft 634.5 ft 634.9 ft 634.3 ft
west 406.4 mm 623 kN 193.6 m 193.4 m 193.5m 1933 m
Abut 3 Righteast| 16 inch 70 Ton 646.1 ft 647.5 1t 653 ft 644.3 ft
406.4 mm 623 kN 196.9 m 197.3m 199 m 1964 m
Abut 3 Right 16 inch 70 Ton 646.1 ft 646.4 ft 647.3 ft 645.3 ft
west 406.4 mm 623 kN 196.9 m 197 m 197.3m 196.7m
Abut 1 Left west | 16 inch 70 Ton 632.11t 631.7 ft 635.8 ft 626 ft
' 406.4 mm 623 kKN 192.7m 192.5m 193.8 m 190.8 m
Abut 3 Left west | 16inch 70 Ton 632.1-641.1 ft 6323 ft 633.7 ft 6313 ft
406.4 mm 623 kN 192.7-195.4 m 1927 m 193.1m 1924 m
Note: As-Built elevations have been converted from NGVD29 to NAVDSS.
Table 2
As-Built Spread Footing Data for Bridge 57-0809R/L
Location Gross Allowable Bearing Left Column Bottom of Right Column Bottom of
pressure Footing Elevation Footing Elevation
Bent 2 Right 5 tsf 641.1 feet 642.1 feet
478 kPa 1954 m 195.7m
Bent 2 Left 5 tsf 637.1 feet 637.1 feet
478 kPa 194.2 m 194.2 m

Note: As-Built elevations have been converted from NGVD29 to NAVDS8

“Caltrans improves mobility across California”




CHUN G-YUAN WEN Valley Pkwy. UC Widen
July 9, 2007 57-0809R/L.
Page 4 - 11-2T0821

Foundation Recommendations

At abutments 1 and 3 support locations 750 mm (29.5 inch) diameter CIDH piles
may be used. The specified pile tip elevations are shown in Table 3.

Table 3
CIDH DATA for Bridge 57-0809R/L,
Maximum Factored Loading for Limit ,
Support CIDH ‘States in Compression Controlling | Design Tip
Location Diameter | Service Strength Extreme Nominal Elevation®
Loading * Loading? Loading’ Resistance®
Abut 1 Right | 29.5inch | 145 kips 230 kips - 330 kips 638.4 it
east 750 mm 650 kN 1030 kN 1500 kN 194.6 m
Abut 1 Right | 29.5inch | 143 kips 278 kips - 400 kips 634.3 ft
west 750mm | 640 kN 1240 kN 1800 kN 193.3m
Abut 3 Right | 29.5inch | 137 kips 229 kips - 330 kips 644.3 ft
east 750mm | 610kN 1020 kN 1500 kN 196.4 m
Abut3Right | 29.5inch | 93 kips 176 kips - 260 kips 645.3 ft
west 750mm | 420 kN 790 kN 1200 kN 196.7m
Abut 1 Left west | 29.5inch | 179 kips 244 kips - 350 kips 626 ft
750 mm | 800 kN 1090 kN 1600 kN 190.8 m
Abut 3 Left west| 29.5inch | 177 kips 238 kips - 340 kips 631.3 ft
750 mm 800 kN 1060 kN 1550 kN 1924 m

Notes: (1) Service Loading Case III controlled, (2) Strength Loading Case II controlled, (3) Load not
provided because earthquake case will not control a diaphragm abutment on piles with pin
connectors, 4) The Controlling Nominal Resistance listed are for the controlling loading case. To
determine the Controlling Nominal Resistance a Strength Reduction Factor (¢) of 0.7 was used
with Strength Loading, (5) Design tip elevations are based on the controlling Nominal Resistance
in Compression.

At bent 2 spread footings may be used. Bearing pressures and estimated
settlements are shown in tables 5 and 7. Spread footing loading are shown in
Tables 4 and 6.

“Caltrans improves mobility across California”
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Valley Pkwy. UC Widen

July 9, 2007 57-0809R/L
Page 5 11-2T0821
Table 4
Spread Footing Loading (Br. #57-0809 L)
M t* hear®
Location Limit State! Vertical Loading® omen Shear” .
Mr M, Sy S.
Service 1341 kips 282 kip-ft 2097 kip-ft 0 0
5970 kN 382 kN-m 2843 kN-m :
Bent 2 Strength 2085 kips 319 kip-ft 2932 kip-ft 489 kips 373 kips
Left Bridge gt 9300kN 432 kN-m 3975 kN-m 2225 kN 1697 kN
(West)
1357 kips 5861 kip-ft 767 kips
Extreme (T) 6050 kN 7946 KN-m 0 3489.85 kKN 0
868 kips 5374 kip-ft 614 kips
Extreme (L) 3900 kN 0 7286 kN-m 0 2794 kN
Notes: 1) (T) Transverse direction. (L) Longitudinal direction.

2) (My) Moment in transverse direction at top of footing. (ML) Moment in longitudinal direction at top of footing.
3) (St Shear in transverse direction at top of footing. (Sp) Shear in longitudinal direction at top of footing.

Table 5

Spread Footing Soil Resistance (Br. #57-0809/L West)

Equivalent Required Ultimate Soil Estimated
Location Limit State Uniform Nominal 2 Bearing® Total
Contract Bearing Pressure Pressure Settlement
Pressure (qw) (Qa) -
(Gequ)
Service 10.09 k/ft* Not applicable Not applicable <13 mm
483.11 kPa
Bent 2 Strength 14.00 k/ft’ 3111 KA 263.48 k/ft* N/A
Left Bridge _ 670.32 kPa 1489.55 kPa 12615.42 kPa
(West) Extreme (T) 21.03 kit 46.73 Kit* 184.47 k/ft <13 mm
1006.92 kPa 2237.43 kPa 8279.01 kPa
Extreme (L) 21.42 K/t 47.60 k/ft 160.70 k/ft* <13 mm
1025.59 kPa 2279.01 kPa 7694.32 kPa

Notes:

1) (T) Transverse direction. (L) Longitudinal direction.

2) Required Nominal Bearing Pressure, (qq) was determined by dividing the Equivalent Uniform Contact Pressure, (qequ),
by the Strength Reduction Factor, (¢). A Strength Reduction factor (¢) of 0.45 was used with Strength Limit and a
Strength Reduction Factor (¢) of 1 was used for Extreme Limits.
3) Load and Resistance Factor Design, (LRFD). The Required Nominal Bearing Pressure, (qs), is not to exceed the
Ultimate Soil Bearing Pressure, ( quy)

“Caltrans improves mobility across California”
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Table 6
Spread Footing Loading (Br. #57-0809/R)
. M 3 Shear*
Location LimitState' | Vertical Loading’ omen ear
Mr Mo Sy S.
. 1122 kips 118 kip-ft 893 kip-ft
Service 5000 kN 160 kN-m 1211 kN-m 0 0
. 1836 kips 84 kip-ft 1430 kip-ft 379 kips
Bent2Right | Strength 8200 kN 114 KN-m 1951 kN-m 0 1700 kN
Bridge West :
944 Kips - 5259 kip-ft 696 kips
Extreme (T) 4200 kN 7130 kN-m 0 3100 kN 0
944 kips . 680 kips -
Extreme (L) AL 0 5259 kip-ft 0 580 kips
. 1078 kips 155 kip-ft 413 kip-ft
Service 4800 kKN 210 kKN-m 560 kN-m 0 0
. 1767 kips 374 kip-ft 521 kip-ft 296 kips 2717 kips
Bent 2 Right Strength 7900 kN 507 kKN-m 706 kN-m 1350 kN 1250 kN
Bridge East
1357 kips 5861 kip-ft 767 kips
Extreme (T) 6040 kN 7946 KN-m 0 3450 kKN 0
868 kips 5374 kip-fi 614 kips
Extreme (L) 3900 kKN 0 7286 KN-m 0 2750 kKN
Notes: 1) (T) Transverse direction. (L) Longitudinal direction.

"2) (My) Moment in transverse direction at top of footing. (My) Moment in longitudinal direction at top of footing.
3)  (Sy) Shear in transverse direction at top of footing. (Si) Shear in longitudinal direction at top of footing.

Table 7

Spread Footing Soil Resistance (Br. #57-0809/ R)

Equivalent Uniform | Required Nominal : Ultimate Soil Estimated Total
Location Limit State Contract Pressure Bearing Pressure Bearing® Pressure Settlement
(Qeqw) () Que)
Bent Risht Service 9.21 k/ft* Not applicable Not applicable <13 mm
it 1
Bxe-idge wge}slt 440.97 kPa . .
Strength 12.71 k/ft 28.25 K/t 358.69 k/ft N/A
608.55 kPa 1343.29 kPa 17174.08 kPa
Extreme (T) 18.80 k/ft" 41.78 K/ft* 246.69 k/ft* <13 mm
900.14 kPa 2000.43 kPa 11811.52 kPa
Extreme (L) 18.61 k/ft” 41.35 k/ft* 247.80 k/ft* <13 mm
891.05 kPa 1979.84 kPa 11864.66 kPa
Bent 2 Right Service 9.83 k/ft* Not applicable Not applicable <13 mm
en 1
Bridge Eagst 470.66 ka‘ A ¥
Strength 13.09 k/Aft 29.10 k/ft 429.31 k/ft N/A
626.75 kPa 1393.31 kPa 20555.36 kPa
Extreme (T) 20.32 k/ft 45.15 k/it° 323.02 k/ft" <13 mm
972.92 kPa 2161.78 kPa 15466.19 kPa
Extreme (L) 17.87 Wit 39.70 k/1t* 309.32 K/ft* <13 mm
855.62 kPa 1900.84 kPa 14810.24 kPa
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Notes: 1) (T) Transverse direction. (L) Longitudinal direction.
2) Required Nominal Bearing Pressure, (qa) was determined by dividing the Equivalent Uniform Contact Pressure, (Gequ)
by the Strength Reduction Factor, (¢). A Strength Reduction factor (¢) of 0.45 was used with Strength Limit and a
Strength Reduction Factor (¢) of 1 was used for Extreme Limits.
3) Load and Resistance Factor Design, (LRFD). The Required Nominal Bearing Pressure, (q.), is not to exceed the
Ultimate Soil Bearing Pressure, ( qui)

Table 8
Spread Footing Data (Br. #57-0809R/L)
. Footing Dimensions
Location Bottom of ?‘ootmg Depth of Footing®
Elevation ] ] o)
Length (L)' Length (L1)* Thickness (f)
Bent 2 636 ft 5 ft 15t 351t 1575 ft
Left Bridge (West) 193.8m 46m 4.6m 1.1m Jm
Bent 2 ) 3.5 ft
. ; 640 ft 15t 15 ft
Right Bridge 1.1m 57ft
(West) 195.1m 4.6m 4.6m 17m
Bent 2 3.5 ft
. : 642 ft 151t 15 ft
Right Bridge 1.1m 7.05 ft
(East) 195.7m 4.6m 4.6m 21m
Notes: 1) (L) Longitudinal direction

2) (L) Transverse direction.
3) (Dy) Footing embedment depth taken from ground surface to bottom of footing.

General Notes:

All elevations are based on NAVDS8.

All support locations are to be plotted on plan view on the LOTB (MTD 4-2)
Recommendations are based on the foundation geometry and load data provided
by Structure Design in the Foundation Design Data Sheet. The uniform contact
pressure on the effective footing area is assumed to account for the effects of
eccentric loading. :

CIDH Notes

The tip elevations will lie at least 10 feet within the decomposed/weathered
bedrock with the tips embedded at least two feet within the weathered bedrock.

The axial capacity of the drilled shafts is developed from skin friction and end
bearing. '

Calculations for the design tip elevation for CIDH shafts are based on the methods

and equations presented in Federal Highway Administration publication No.
FHWA HI 88-042.

“Caltrans improves mobility across California”
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All shafts are designed as single shafts.

The bottom of the new CIDH footing elevations match the slope of the bottom of
the existing footing elevations.

No tension capacity is being requested.
Spread Footing Notes

The bottoms of new spread footings are not to be above 195. 7 meters (642.1) feet
in elevation. The spread footings shall be placed neat against the undisturbed
bedrock material.

Calculations for the spread footing elevations are based on the methods and
equations presented in Federal Highway Administration publication No. FHWA
HI 88-009.

Construction Considerations

At all support locations where CIDH piles are to be constructed, due to the weak
and intensely fractured nature of the upper zones of the underlying granitic
material, caving conditions should be anticipated during CIDH pile construction.
The amount of caving the contractor will experience will be dependent upon the
method of excavation the contractor chooses, and the speed which the contractor
chooses to advance the drilled hole. Temporary casing may be necessary to control
caving during construction. Use of temporary casings shall conform to Standard
Specifications 49-4.03. All temporary casing is to be removed during concrete
placement.

Variations in the weathering, fracturing, and hardness of the bedrock occurred
both laterally and vertically across the site, as shown on the LOTB sheets. The
contractor should anticipate both soft and hard rock drilling conditions across the
bridge site. The amount of difficulty the contractor will experience will be
dependent upon the methods and means the contractor chooses to construct the
CIDH piles.

Most of the calculated geotechnical capacity of the CIDH piles is based upon skin
friction and relies upon a concrete bond to the rock walls of the drilled shaft. It is
imperative that the borehole walls are not contaminated with drill cuttings or loose
materials. The use of rotator or oscillator methods for drilling of CIDH piles will
allow for alluvium or rock cuttings to be trapped between the borehole walls and

“Caltrans improves mobility across California”
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Rotator or oscillator drilling methods are not to be allowed to drill the shafts for
the CIDH piles.

Concrete for the support footings shall be placed neat against the undisturbed
bedrock material along the trimmed walls and bottom of footing excavations.
Should the bottom of footing excavations be disturbed, then the bottom of the
footing excavations shall be extended down at 0.15-meter (0.5 ft) intervals until
undisturbed bedrock material is observed and approved by the Engineer. The sub-
excavated material is to be replaced with lean concrete. The disturbed native
material is not to be recompacted.

Obstructions, consisting partially of hard rock, are likely to be encountered while
drilling through the existing fill. Fill is likely to consist of soils and rock.

If

you have any questions or need additional information, please call Bill Levine at

916-227-0505 or Angel Perez-Cobo at 916-227-7167.

# Z AsestR Ol

Bill Levine Angel Perez-Cobo
Engineering Geologist Senior Engineer
Geotechnical Design-South 2 Geotechnical Design-South 2
Design Branch A Design Branch A -

cc: APerez-Cobo

R.E. Pending File
Specs & Estimates
Proj Mgmt
Blevine

File

W.J. LEVINE \
NO. 2108
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From:

State of California ' Business, Transportation and Housing Agency

M cemoran d um L Flex your power!
Be energy efficient!
MS. CHUNG-YUAN WEN ’ Date:  April 25, 2007
Division of Engineering Services . :
Office of Bridge Design-South 2 Filee  11-SD-15-KP R30.81
Diamond Bar, CA. I 11-2T0821
' Escondido Flood Control
Channel Ramp (Replace)
Attention: Mr. Charles Chen Br. #57-0810K

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 2MS#5
Design Branch B

Subject: Foundation Report

This report presents the foundation recommendations for the proposed replacement of the
Escondido Flood Control Channel Ramp (Br. #57-0810 K). The Office of Geotechnical Design-
South 2, Design Branch B completed a foundation investigation pursuant to a request by the
Office of Bridge Design-South 2 for a foundation investigation and recommendations for the
proposed replacement structure.

The following foundation recommendations are based on subsurface information gathered
during the recent foundation investigation (December 2006/January 2007) performed by
Caltrans, as well as “As-built” information from a 1970 subsurface investigation. With regards
to the current foundation recommendations,.all elevations referenced within this report and
shown on the recént Log of Test Boring (LOTB) sheets are based on the NAVD 1988 vertical
datum (as-built elevations have been converted from NGVD 1929 datum to NAVD 1988 datum
using a conversion factor of +0.63 m (+2.07 f.)).

Project Description/History

_——The—prq ectsite s located-on-Interstate—15-in-the—city-of-Escondido,San-Diego-County—The

bridge site is in an area of moderately low to steep rolling hills. The existing Escondido Flood
Control Channel Ramp bridge is a single span structure built in 1977, which is supported on 625
kN (70 ton) driven HP 250x85 (HP 10x57) steel “H” piles at Abutments 1 and 2 locations. The
current project proposes to replace the existing Escondido Flood Control Channel Ramp bridge
with a new structure to be located just west of the existing structure. This is due to the proposed
construction of managed lanes down the center of the existing Interstate 15, which will require
widening or replacement of existing bridges.

The proposed replacement Escondido Flood Control Channel Ramp bridge is proposed to be a
single-span, cast-in-place, prestressed, concrete box-girder structure with seat abutments.

“Caltrans improves mobility across California”
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Geology '

The foundation investigation performed in February 1970 consisted of four mud-rotary borings-

and one dynamic come penetration sounding. The foundation investigation performed in
December 2006/January 2007 consisted of two mud-rotary borings, one drilled with a Mobile
B-47 drill rig, and one drilled with a CME 750 drill rig.

Both the 1970 and the 2006/2007 foundation investigations, at the bridge site, revealed alluvial
material overlying granitic bedrock. During the December 2006/January 2007 foundation
investigation, in boring B-1-06, drilled mear the proposed Abutment 1 location of the
replacement bridge, it was revealed the alluvial material extends down approximately 6.4 m (21
ft.) where intensely weathered to decomposed granitic bedrock was encountered (approx. elev.
187.1 m (614.0 ft)). The alluvial material is generally a loose to medium dense, silty sand to
poorly graded sand. Below the alluvial material, the granitic bedrock is intensely weathered to
decomposed to approximately 10.6 m (34.8 f) (approx. elev. 182.6 m (599.0 ft))swhere it

| _ becomes moderately to slightly weathered, moderately hard to hard.

In boring B-1-07, drilled near the proposed Abutment 2 location of the replacement'Bri’dgé, it .

was revealed the alluvial material extends down approximately 7.0 m (23.0 ft) where
decomposed granitic bedrock was encountered (approx. elev. 185.0 m (607.0 ft)). The-alluvia]
material is generally a loose to medium dense, silty sand and well-graded sand with scattered
gravels. Below the alluvial material, the granitic bedrock is decomposed to the bottom of boring
B-1-07 (elev. 175.4 m (575.3 f.)). Refer to the Log of Test Borings for site specific soil and
rock data. '

Ground Water

/
Ground water was encountered during both the 1970 and 2006/2007 subsurface investigations.

The measured static groundwater levels are summarized below in Table 1. Ground water levels

indicated in this report and shown on the LOTB sheets reflect the measured ground water level -

in the borehole on the specified date. Ground water surface elevations are subject to seasonal
fluctuations and will be encountered at higher or lower elevations depending on seasonal

conditions at time of construction.

Table 1: Groundwater Measurements

Boring No. Date Measured Groundwater Elevation
B-3-70 02/22/70 (16%'. 11 P
B-4-70 02/22/70 (165;%1%
B-5-70 02/20/70 (]éﬁégrf‘t‘)
B-1-06 01/08/07 ' (16815‘/2 »
B-1-07 01/08/07 éﬁii‘%
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The Escondido Flood Control Channel is concrete lined, therefore scour is not considered to be
an issue at this location.

Corrosion

Corrosion test results for soil samples collected from borings B-1-06 and B-1-07, are shown

below in Table 2. All of the soil samples tested are considered non-corrosive by current .
Caltrans standards.
Table 2: Corrosion Test Summary
) ’ . Minimum Sulfate Chloride
Boring Nusrfi(t:)er SS?%I:’ pH Resistivity Content Content
: P (ohm-cm) (PPM) (®PPM)
' 0-6.46 m | . KK
B-1-06 C654037 (0212 ) 7.73 4600 N/A . IN/AE -
: 0-7.71m ' , .
B-1-07 C654038 (0253 1) - 7.74 2700 N/A N/A

Note: Caltrans currently defines a corrosive environment as an area where the soil has a minimum resistivity of less than 1000 ohm-cm,
and either contains greater than or equal to 500 ppm of chlorides, greater than or equal to 2000 ppm of sulfates, or has a pH of 5.5:or less

Fault and Seismic Data

The structure site is potentially subject to strong ground motions from nearby earthquake
sources during the design life of the new structure. The Office of Geotechnical Design — South
2, has provided Seismic Design Recommendations for the site in a memorandum dated January
31, 2007. The controlling faults for the site are the Newport-Inglewood-Rose Canyon Fault/E
(NIE, strike-slip) located approximately 23 km (14.3 mi.) southwest of the site, which is capable
of generating a Maximum Credible Earthquake moment magnitude (M) of 7.0, and the
Whittier-Elsinore Fault (WEE, strike-slip), located approximately 27 km (16.8 mi.) northeast of
+‘he-src@—vvhlch-ls-capable-oﬁ-generatmg a_Mammum_Credlble_Earthquak:e_moment_magmtude_—

(Mw) of 7.5. The site is located within the peak horizontal bedrock acceleration zone of 0.3g.
Liquefaction Potential

Seismic Design Recommendations, dated January 31, 2007, states that due to the existence of
layers of loose sand, beneath the site, there is the potential for soil liquefaction and lateral
spreading under strong ground shaking. Based on “As-built” LOTB’s and information from-
borings drilled during the 2006/2007 subsurface investigation, there is approximately 3.7 m (12
ft) of potentially liquefiable material beneath the Abutment 1 location, extending from
approximate elevation 190.8 m (626.0 ft) to elevation 187.1 m (614.0 ft). Beneath the Abutment
2 location, there is approximately 2.7 m (9.0 ft) of potentially liquefiable material, extendmg
from approximate elevation 187.8 m (616.0, ft) to elevation 185.0 m (607.0 ft). The seismic
specialist from the Office of Geotechnical Design South-2 has provided lateral load due to /
lateral spreading information to the district designer via an email, dated March 1, 2007. The
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email states that estimates for lateral load on 625 KN (70 ton) design load 250x85 (10x57) “H”
piles due to lateral spreading of the abutment soils are 33.4 kN (7.5 kips) at Abutment 1, with a
point of application 2.74 m (9.0 ft) from the. bottom of the footing, and 66.8 kN (15 kips) at
Abutment 2, with a point of application 4.0 m (13.0 ft) from the bottom of the footing.

Foundation Recommendations

The following recommendations are for the proposed replacement of the Escondido Flood
Control Channel Ramp (Br. #57-0810 K) as shown on the General Plan dated December 27,
2006. Abutments 1 and 2 as well as the associated wingwall piles may be supported on 625 kN
(70 ton) design load 250x85 (10x57) “H” piles. The specified pile tip elevations (SPTE) for the
“H” piles are shown below in Table 3. The ultimate geotechnical capacity for the piles will meet
or exceed the required nominal resistance in compression shown below in Table 3.

Table 3: Abutments 1 and 2, and Wingwalls Driven Pile Data

Design Nominal Resistance Desi . . Specified Tip. -
. " - esign Tip
Location Pile Type Load*ng Elevation Elevation '
Compression Tension :
: HP 250x85 625 KN 1250 kN 1856 m (1) 185.6 m
| 0=
:) Abutment 1 CE"Piles | (700tons) | (140.0 tons) 0 (609.0 1)’ (609.0 ft)
HP 250x85 625 kN 1250 1N o 183.5m (1) 183.5m
Abutment 2 <P Piles | (70.0tons) | (140.0 tons) 0 (602.0 ) (6020 ft)
ﬁ‘;ﬁ:‘;‘l‘é; HP 250x85 625 1N 1250 kN o 185.6 m (1) 185.6m
Winiall ple o Piles | (70.0tons), | (140.0 tons) (609.0 £t) (609.0 ft)
Abuiment 2 HP250x85 |  625KN 1250 kN o 183.5m (1) 183.5m
[Ga&ct) s

Wingwall Pile 'H” Piles (700 tons) (140.0 tons) (602.0 ft) (602.0 ft)
g‘;]t;:’;‘i‘g 2 HP250x85 | 625N 1250 1N o 183.5m (1) 183.5m

Wingwall Pile “H” Pile.? (70.0 toilas) (140.0 tclms) (6‘02.9 it) (602.0 ft) ,

Note: Design tip elevation is controlled by the following demands: (1) Compression

General Notes:

1. All support locations are to be plotted in plan view on the Log of Test Borings as stated in
“Memo to Designers” 4-2. The plotting of support locations should be made prior to-
requesting a fina] foundation review.

Construction Considerations:

1. The calculated geotechnical capacity of the “H” piles is based predominantly on end
bearing. '
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2. Due to variations of the top of bedrock elevation as well as the hardness and degree.of

weathering of the bedrock material beneath the proposed Abutments 1 and 2 support
loctions, hard and erratic driving of the “H” piles should be anticipated, and the contractor
should anticipate that some piles will require splicing or cutting-off in the field.

. Pile acceptaxice criteria for the “H” piles will be in accordance with Standard Specifications

Section 49-1.08 “Bearing Value and Penetration”. Any pile that achieves two times the
required nominal resistance in compression, within 1.5 m (5 ft) of the SPTE, may be
considered good and cut off with the Engineer’s written approval. Two times the required
nominal resistance in compression is 2500 kN (280.0 tons).

At the contractor’s option, drilling to assist driving may be utilized prior to driving each “H”
pile. All drilling to assist driving shall be done in accordance with Standard Specification
Section 49-1.05 “Driving Equipment”. Drilling to assist driving shall not extend beyond the
elevations shown in Table 4, below.

Table 4: Abutments 1 and 2 and Wingwall Piles
Drilling To Assist Driving Elevations

Location Drilling To Assist Driving Elevation
187.1m
Abutment 1» 1408
184.7m
Abutment 2 060
Abutment 1
i i 187.1m
Right Side
Wingwall Pile (614.0 ft)
Abutment 2
Left Side (16%22 ré))
‘Wingwall Pile X
Abutment 2 '
i i 1847 m’
Right Side
‘Wingwall Pile - (606.0 fr)

. After driving the first few “H” piles, utilizing drill-to-assist driving methods, if it is found

that two (2) times the nominal resistance in compression is achieved above the SPTE, then
the drill-to-assist elevation may be modified, with the written approval of the engineer, to
aid in reaching the SPTE shown in Table 3, above.

The recommendations contained in this report are based on specific project information
regarding structure type, location, and design loads that have been provided by the Office of
Bridge Design-South 1. If any conceptual changes are made during final project design, the

Office of Geotechnical Design-South 2, Design Branch B should review those changes to

determine if these foundation recommendations are still applicable. Any questions regarding the
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above recommendations should be directed to the attention of Brich Neupert, (916) 227-4565
(CALNET 498-4565), or Mark DeSalvatore, (916) 227-5391 (CALNET 498-5391), at the

Office of Geotechnical Design-South 2, Branch B.

Prepared by: Date: 4//2 (/o F

Lol 7,
Erich Neupert, P.G., 8137
Engineering Geologist
Office of Geotechnical Design-South 2
Design Branch B P T

cc: R.E.Pending File
John Stayton - Specs & Estimates (4
David Stebbins — District 11 (Project Manager)
Abbas Abghari — OGDS-II
Project File-North
Project File-South

Supervis ?W\/Da«:*- %g 6:7 4
%}/f%/-
Tark

DeSalvatore, R.C.E., 039499
Senior Materials & Research Engineer
Office of Geotechnical Design-South 2
Design Branch B

“Caltrans improves mobility across California’




To:

" From:

State of California Business, Transportation and Housing Agency

M emoran d um Flex your power!
Be energy efficient!
MR. MIKE POPE ‘ Date: May 3, 2007
Division of Engineering Services :
Office of Bridge Design-South 1 Filee  11-SD-15-KP R30.81
Bridge Design Branch 18 ' . 11-2T0821
. Escondido Flood Control

Channel Br. (Widen)

Aftention: Mr. Prem Rimal ' Br. #57-0810 L/R

L

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services :

Office of Geotechnical Design — South 2 MS #5
Des1gn Branch B

Subject: Foundation Report

This report presents the foundation recommendations for the proposed widening of the left and
right Escondido Flood Control Channel Bridges (Br. #57-0810 L/R). This is pursuant to a
request by the Office of Bridge Design-South 1 for foundation recommendations for the
proposed widening of the existing structures.

The following foundation recommendations are based on subsurface information gathered
during the recent foundation investigation (December 2006/January 2007) performed by
Caltrans, as well as “As-built” information from a 1970 subsurface investigation. With regards
to the current foundation recommendations, all elevations referenced within this report and

shown on the recent Log of Test Boring (LOTB) sheets are based on the NAVD 1988 vertical -

datum (as-built elevations have been converted from NGVD 1929 datum to NAVD 1988 datum
using a conversion factor of +0.63 m (+2.07 ft.)).

Project Description/History

The project site is located on Interstate 15 in the city of Escondido, San Diego _County. The

bridge-site-is-located-in-a-small-valley-surrounded-by-moderately-low-to-steep-rolling-hills—The-

existing left and right Escondido Flood Control Channel Bridges are single span, cast-in-place,
prestressed, concrete box-girder structures with end-diaphragm abutments, which were built in
1977. Abutments 1 and 2 are supported on 625 kN (70 ton) driven HP 250x85 (HP 10x57) steel
“H” piles. The current project proposes to widen the left side of the existing left bridge by
approximately 7.62 m (25 ft.), the nght side of the existing left bridge by approximately 6.1 m
(20 ft.), and the right side of the existing right bridge by approximately 17.4 m (57 f&.). The
proposed widenings are due to the proposed construction of managed lanes down the center of

existing Interstate 15.

“Caltrans improves mobility across California™
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Geology

Both the 1970 and the 2006/2007 foundation investigations, at the bridge site, revealed alluvial
material overlying granitic bedrock. The foundation investigation performed in February 1970
consisted of four mud-rotary borings and one dynamic cone penetration sounding. Boring B-1,
drilled near the right bridge Abutment 1 location, revealed the alluvial material extends down
approximately 6.1 m (20.0 ft.) where decomposed granitic bedrock was encountered (approx.
elev. 187.1 m (614.0 ft)). The alluvial material is described as a compact to slightly compact,
sandy silt and silty fine to coarse sand. Below the alluvial material, the granitic bedrock is
decomposed to approximate elevation 186.8 m (613.0 ft), where it is becomes slightly
weathered to the bottom of boring B-1 (elev. 183.8 m (603.0 ft)).

Boring B-2, drilled near the Escondido Ramp Abutment 1 location, revealed the alluvial
material extends down approximately 5.6 m (19.0 f.) where “weathered” granitic bedrock was
encountered (approx. elev. 186.8 m (613.0 ft)). The alluvial material is described as a-compact
to slightly compact, sandy silt with slight clay binder, and silty fine to coarse sand, and medium
to coarse sand. Below the alluvial material, the granitic bedrock is described as “weathered” to
elevation 185.6 m (609.0 ft), below which it becomes slightly weathered to the bottom of boring
B-2 (elev. 183.5 m (602.0 ft)).

" Boring B-3, drilled near the Escondido Ramp Abutment 2 location, revealed the alluvial

material extends down approximately 7.6 m (25.0 ft.) where decomposed granitic bedrock was
encountered (approx. elev. 184.1 m (604.0 ft)). The alluvial material is described as a very

loose, fine to coarse, silty sand fo elevation 190.0 m (623.0 ft), where it is underlain by a very -

loose, sandy silt with clay binder to elevation 187.8 m (616.0 ft). The sandy silt is underlain by
a slightly compact to compact, coarse to very coarse sand, to elevation 185.0 m (607.0 fi),
where it is underlain by a layer of cobbles to elevation 184.1 m (604.0 ft). At elevation 184.1 m
(604.0 ft) the decomposed granitic bedrock is encountered which extends to the bottom of
boring B-3 (elev. 182.6 m (599.0 £)).

Boring B-4, drilled near the right bridge Abut'ment'z location, revealed the alluvial material
extends down approximately 7.9 m (26.0 ft.) where granitic bedrock was encountered (approx.

elev. 183.8m (603.0£t)). The alluvial material is described as a sandy silf fo elevafion 190.5m

' (625.0 ft), where it is underlain by a slightly compact, medium to coarse sand, to elevation

185.3 m (608.0 ft). The sand is underlain by very dense granitic gravels to elevation 183.8 m
(603.0 ft), where granitic bedrock is encountered, which extends to the bottom of boring B-4
(elev. 183.2 m (601.0 ft)).

The cone penetration sounding, B-5, located near the left bridge, Abutment 1 location,

- penetrated approximately 6.4 m (21.0 ﬁ) where it hit refusal at apprommate elevation 186.2 m

(611.0 ).

The foundation inizestigation performed in December 2006/Janmary 2007 consisted of two mud-

rotary borings, one drilled with a Mobile B-47 drill rig, and one drilled with a CME 750 drill

rig.
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MR. MIKE POPE ' ' Escondido Flood Control Channel Br.
May 3, 2007 " 11-2T0821
Page 3 | ‘

During the December 2006/January 2007 foundation investigation, boring B-1-06, drilled near
the proposed replacement Escondido Ramp Abutment 1 location, revealed the alluvial material
extends down approximately 6.4 m (21 ft.) where intensely weathered to decomposed granitic
bedrock was encountered (approx. elev. 187.1 m (614.0 ft)). The alluvial material is generally a
loose to medium dense, silty sand to poorly graded sand. Below the alluvial material, the
granitic bedrock is intensely weathered to decomposed to approximately 10.6 m (34.8 ft)
(approx. elev. 182.6 m (599.0 ft)) where it becomes moderately to slightly weathered,
moderately hard to hard to the bottom of boring B-1-06 (elev. 176.3 m (578.6 f1)).

Boring B-1-07, drilled near the proposed replacement Escondido Ramp Abutment 2 location,

~ revealed the alluvial material extends down approximately 7.0 m (23.0 ft) where decomposed

granitic bedrock was encountered (approx. elev. 185.0 m (607.0 ft)). The alluvial material is
generally a loose to medium dense, silty sand and well-graded sand with scattered gravels.
Below the alluvial material, the granitic bedrock is decomposed to the bottom of boring B-1-07
(elev. 175.4 m (575.3 ft.)). Refer to the Log of Test Borings (LOTB’s) for site specific.soil and
rock data.

Ground Water

Ground water was encountered during both the 1970 and 2006/2007 subsurface investigations.
The measured static groundwater levels are summarized below in Table 1. Ground water levels
indicated in this report and shown on the LOTB sheets reflect the measured ground water level
in the borehole on the specified date. Ground water surface elevations are subject to seasonal
fluctuations and will be encountered at higher or lower elevations depending on seasonal
conditions at time of construction. :

Table 1: Groundwater Measurements

Boring No. Date Measured Groundwater Elevation
B-3-70 02/22/70 (1631 §]§ Ii%
B-4-70 02/22/70 oeam
B-570 | 02/20/70 | (16’i763 n
B-1-06 01/08/07 (168152 :%
B-1-07 01/08/07 (gg-_i 5

Scoux Potential

The Escondido Flood Control Channel is concrete lined, therefore the scour is not considered to

 be an issue at this site.
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Corrosion
Corrosion test results for soil samples collected from borings B-1-06 and B-1-07, are shown
below in Table 2. All of the soil samples tested are considered non-corrosive by current

Caltrans standards.

Table 2: Corrosion Test Summary

SIC Sample Minimam Sulfate * Chloride
Boring Number De It)h pH Resistivity Content Content
P (ohm-cm) (PPM) (PPM)
0-6.46 m '
B-1-06 C654037 (0-212 ) 7.73 4600 N/A N/A.
. 0-771m | | ey
B-1-07 654038 (0-25.3 ) 7.74 2700 N/A N/A

Note: Caltrans currently defines a corrosive environment as an area where the soil has a minimum resistivity of less than 1000 chm-cm,,
and either contains greater than or equal to 500 ppm of chlorides, greater than or equal to 2000 ppm of sulfates, or has a pH of 5.5 or less

Fault and Seismic Data

The structure site is potentially subject to strong ground motions from nearby earthquake
sources during the design life of the new structure. The Office of Geotechnical Design — South
2, has provided Seismic Design Recommendations for the site in a memorandum dated January
31, 2007. The controlling faults for the site are the Newport-Inglewood-Rose Canyon Fault/E

'(NIE, strike-slip) located approximately 23 km (14.3-mi.) southwest of the site, which is capable

of generating a Maximum Credible Earthquake moment magnitude (My) of 7.0, and the
Whittier-Elsinore Fanlt (WEE, strike-slip), located approximately 27 km (16.8 mi.) northeast of
the site, which is capable of generating a Maximum Credible Earthquake moment magnitude
(Mw) of 7.5. The site is located within the peak horizontal bedrock acceleration zone of 0.3g.

Liquefaction Potential

~ Seismic Design Recomﬁendations, dated J amiai"y 31, 2007, states that due to the existence of

layers of loose sand, beneath the site, there is the potential for soil liquefaction and lateral
spreading under strong ground shaking. Based on “As-built” LOTB’s and mformation from
borings drilled during the 2006/2007 subsurface investigation, there is approximately 3.7 m
(12.0 £t) of potentially liquefiable material beneath the Abutment 1 location, of the left and right
bridges, extending from approximate elevation 190.8 m (626.0 ft) to elevation 187.1 m (614.0
ft). This zone would also have the potential for lateral spreading under seismic conditions.

“As-built” plans show that prior to construction of the existing left and right bridges, it was
proposed to remove unsuitable material from just north of the Escondido Flood Control
Channel, near the existing Abutment 2 locations of the left and right bridges, north to Hale
Avenue. “As-built” plans show that just north of the Abutment 2 locations unsuitable material
was removed to an approximate depth of 7.0 m (23.0 ft), and replaced with fill material. Further
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north, toward Hale Avenue, unsuitable material was removed to depths ranging from 3.0 m
(10.0 ft) to 2.1 m (7.0 ft), and replaced with fill material.

Based on “As-built” plans, north of the Escondido flood control channel, unsuitable material
was subexcavated down to elevation 186.2 m (611.0 ft), and replaced with fill material. The
actual limits of the removal of unsuitable material did not extend as far south to be directly
under the Abutment 2 locations of the left and right bridges, nor as far east as the proposed right
side widening. Therefore, some of the original liquefiable alluvial material may still be present
beneath those locations. Due to removable of the unsuitable material and replacement with fill
material, just north of the Abutment 2 locations, liquefaction and lateral spreading at the
Abutment 2 locations, of the left and right bridges, is considered less likely tham at the

"Abutment 1 locations. The seismic specialist for the Office of Geotechnical Design South-2, is

in the process of providing recommendations related to liquefaction and lateral spreading issues,

" for the site, which will be forwarded to your office when completed

Foundation Recommendations

The following recommendations are for the proposed left and right side widening for the left |

bridge, and the proposed right side widening of the right bridge, of the Escondido Flood: Control
Channel Bridges (Br. #57-0810 L/R), as shown on the undated General Plan. At Abutments 1
and 2 locations of the widenings, 625 kN (70-ton) design load HP 250x85 (HP 10x57) driven
steel “H” piles may be used for support. The recommended specified pile tip elevations are
shown below in Tables 3 and 4. The ultimate geotechnical capacity for the piles will meet or

“exceed the required nominal resistance in compression listed below in Table 3 and 4.

Table 3: Left Bridge, Left and Right Side Widening, Abutments 1 and 2 Pile Data Table

D

Design Nominal Resistance P Specified Tip
Location Pile Type Loading %ﬁ?f;g;p Elevation
Compression Tension
Ife“;{‘g:‘g‘gtel HP 250x85 625N 1250 kN " 185.9m (1) 185.9m
Left Side W1 dening “H” Piles . _(70.0 t'ons) . (140.9. ton.s) 610.0 & . 619.0 ft
foh D HP250x85 |  625kN 1250 10 o 185.6m (1) 185.6m
Right Side Widening “H” Piles (70.0 to?s) (140.0 tons) 609.0 ft 609.0 ft
Abutment 2 HP 250x85 625N 1250 kN ' 182.9m(1) 182.9m
Left Bridge “"Piles | (70.0tons) | (140.0 tons) - (600.0 ft) (600.0 £t)
Left Side Widening ’ . . ’ :
ﬁg;“g’;g‘gz EP 250x85 625N 1250 KN o 1832m (1) 1832m
Right Side Widening “H” Piles (70.0 tons) (140.0 tons) (601.0 ft) (601.0 £t)

Note: Design tip elevation is controlled by the following demands: (1) Compression
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Table 4: Right Bridge, Right Side Widening, Abutments 1 and 2 Pile Data Table
g g enng,
Design Nominal Resistance ton T} Specified Tip
Location ‘Pile Type Loading " § 1:;1?5;;5? Elevation
: Compression Tension
R?‘g‘;l‘fl‘a“l:gtg: HP250x85 |  625KN 1250 kN o 1862 m (1) 1862m
Right Side Widening “H” Piles (70.0tons) | (140.0 tons) (611.0 ) (611.0%)
szgg’; 2 HP250x8S |  625KN 1250 kN o 1829 m (1) 1825 m
Right Wi dgem.ng “H” Piles (70.0tons) | (140.0 tons) (600.0 )" (600.0 ft)

Note: Design tip elevation is controlled by the following demands: (1) Compression

General Notgs:

" 1. All support locations are to be plotted in plan view on the Log of Test Borings as stated in

“Memo to Designers” 4-2. The plotting of support locations should be made prior to
requesting a final foundation review.

Construction Counsiderations:

L.

The calculated geotechnical capacity of the “H” piles is based predominantly’ on end
bearing.

Due to variations of the top of bedrock elevation as well as the hardness and degree of
weathering of the bedrock material beneath the Abutments 1 and 2 widenings, hard and
erratic driving of the “H” piles should be anticipated, and the contractor should anticipate
that some piles will require splicing or cutting-off in the field.

Pile acceptance criteria for the “H piles will be in accordance with Standard Specifications
Section 49-1.08 “Bearing Value and Penetration”. Any pile that achieves two times the

required-nominal-resistance—in—eompression—within—5—f—(1-5—m)-of-the-SPTE;~may—be
considered good and cut off with the Engineer’s written approval. Two times the required
nominal resistance in compression is 2500 kN (280.0 tons).

At the contractor’s option, drilling to assist driving may be utilized prior to driving each “H”
pile. - All drilling to assist driving shall be done in accordance with Standard Specification
Section 49-1.05 “Driving Equipment”. Drilling to ass1st dnvmg shall not extend beyond the
elevations shown in Tables 5 and 6, below
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Table 5: Left Bridge, Left and Right Side Widening, Abutments 1 and 2

Drilling To Assist Driving Elevations

Location Bottom of Predrilled Hole Elevation

Abutment 1

Left Bridge (gz.g A
Left Side Widening -

Abutment 1

Left Bridge (é?Zé E)
Right Side Widem'ng i

Abutment 2

LeftBridge (16%‘5“(‘) B
Left Side Widening .

Abutment 2

Left Bridge (2%‘;% ’E)
Right Side Widening '

Table 6: Right Bridge, Right Side Widening, Abutments 1 and 2
- Drilling To Assist Driving Elevations

Location Bottom of Predrilled Hole Elevation
Abutment 1
Right Bridge- (16812% B
Right Side Widening il
Abutment 2
Right Bridge (16%?10' rg)
Right Side Widening )

5. After driving the first few “H” piles, utilizing drill-to-assist driving methods, if it is found
that two (2) times the nominal resistance in compression is achieved above the SPTE, with
the written approval of the engineer, the drill-to-assist driving elevation may be modified to

aid in reaching the SPTE shown in Tables 3 and 4, above.

The recommendations contained in this report are based on specific project information
regarding structure type, location, and design loads that have been provided by the Office of
Bridge Design-South 1. If any conceptual changes are made during final project design, the
Office of Geotechnical Design-South 2, Demgn Branch B should review those changes to

defermine if these foundation recommendations are still applicable. Any questions regarding the |

above recommendations should be directed to the attention of Erich Neupert, (916) 227-4565,

or Mark DeSalvatore, (916) 227-5391, at the Office of Geotechnical Design-South 2, Branch B.
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Lok Vgt

nchNeupert P.G, 8137

e

Mark DeSalvatore, R.C.E., 039499

Engineering Geologlst Senior Materials & Research Engineer
Office of Geotechnical Design-South 2 Office of Geotechnical Design-South 2
Design Branch B Design Branch B

cc: R.E.Pending File

John Stayton - Specs & Estimates (4)
David Stebbins ~ District 11 (Project Manager)

Abbas Abghari — OGDS-II
Project File-North
Project File-South

*Caltrans improves mobility across California”




State of California Business, Transportation and Housing Agency

From:

Subject:

M emoran d um . ' | Flex your power!

Be energy efficient!

MR. TEJPAL BHATIA pate:  March 23, 2007

DIVISION OF ENGINEERING SERVICES
STRUCTURE DESIGN SERVICES File:  11-SD-15-KP 49.9
Office of Special Funded Projects — MS 9-2/7G 11-2T0821
Hale Avenue UC (Widen)

Bridge No. 57-0811R/L
Attention: Norbert Gee

DEPARTMENT OF TRANSPORTATION
DiVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES - MS 5

OFFICE OF GEOTECHNICAL DESIGN — SOUTH 2

Final Foundation Design Recommendations

This memorandum presents the final foundation design recommendations for the above
referenced project on Route 15 in San Diego County. The proposed project includes widening
the existing bridge (Bridge No. 57-0811R/L) that is a single-span 55.3m long and 2x28.2m wide
concrete box girder superstructure supported on 16-inch diameter CIDH piles at the abutments,
as shown on the General Plan and the Foundation Plan for the project in Appendix A. The
structure after widening will be 2x36.2m wide minimum. The widened portion of the structure is
to be supported on CIDH piles with a diameter of 30 inches.

A subsurface investigation for the proposed Hale Avenue UC widening project was conducted in
January 2007. The field investigation was performed in conjunction with that for the Hale
Avenue DAR (Direct Access Ramp) retaining wall structures. The investigation consisted of a
review of existing site information that includes the as-built Log of Test Borings (LOTB) drilled
in the early 1970’s, and drilling/logging of five mud-rotary soil borings including Standard
Penetration Test (SPT) performed in 2007. Boring locations at the site are shown on a sheet in
Appendix B. Soil information from the recent investigation is included on the Plan of Log of
Test Borings. The locations dnd elevations shown on the LOTB for the recently completed
borings and referenced in this document are based on the NAD 83 and NADS88 survey
benchmarks. Elevations for the as-built LOTBs that are based on NGVD 1929 datum need add
0.63m (2.07ft) to be in consistency with NAD 88 at this site.

Subsurface Conditions

The Log of Test Borings completed in 1970, 1972, and 2007 for this bridge are used for the final
foundation design recommendations. The as-built and new plans of Log of Test Borings will be
included in the structure construction plans. Subsurface materials below the original ground
(Elevation +192.6m or +632 ft) at the site mainly consist of top layers of medium dense to dense
silty sand or sandy silt with clay overlying highly decomposed granitic rock at depths from 1.2 to
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6m (5 to 15 ft). At Abutments 1R and 2L, a layer (about 1 m or 3 ft thick) of stiff silty clay was
encountered within Borings B-2-07 and B-3-07, as well as B-1-70, within a depth of
approximately 1.5 meters (5 ft) below the ground surface. The embankment materials (up to 8
meters high) are import soil of mainly fine to medium sand with streaks of clay and decomposed
granitic rock.

Groundwater

Groundwater was encountered at a depth of 1.8 to 3.4m (6 to 11ft) below the original ground
(Elevation +192.6m or +632 ft) during the drilling in February 1970 and October 1972. Recent
groundwater observation was conducted on January 17, 2007 at this site. At the end of drilling,
slotted PVC tubes were placed in two bored holes (B-1-07 and B-5-07). After placement of PVC
tubes, these holes were flushed with water to ensure less fine soil component/debris was left in
the holes and groundwater at different depths freely permeates/flows into the PVC tubes. During
the groundwater observation in January 2007, groundwater was encountered at a depth of 10.8
meters (35.3 ft) within B-1-07 and a depth of 3.8 meters (12.5 ft) within B-5-07, which

corresponds elevation +190.7 meters (+625.8 ft) within B-1-07 at Abutment 1L and +189.3 ‘

meters (+621.2 ft) within B-5-07 at Abutment 2R. Since the two observation holes are located
near Abutments 1L and 2R, 70m (230 ft) apart diagonally crossing the site, the two recently

~ measured water tables may be used for the left and right bridges, separately. Thus, a ground

water table at elevation +189.3 meters (+621.2 ft) is assumed for soil liquefaction analysis and
foundation design for the left bridge and elevation +190.7 meters (+625.8 ft) for the right bridge.

Scour Potential

There is no scour concern since the bridge site is not located in a creek/river channel or in any
flood/drainage watercourse.

Corrosion

In general, a minimum resistivity value of less than 1000 ohm-cm for soil and/or water indicates
presence of high quantities of soluble salts and a higher propensity for corrosion. Soil and/or
water with a resistivity of greater than 1000 ohm-cm may be considered to be non-corrosive.
Chloride and sulfate tests are not required if the minimum resistivity is greater than 1,000 ohm-
cm. Soil and water that have a minimum resistivity less than 1,000 ohm-cm need to be tested for
chlorides and sulfates. As per Caltrans Corrosion Guidelines (September 2003), a bridge site is
considered to be corrosive to R/C structure foundations, if one or more of the following
conditions exist for the representative soil and/or water samples taken at the site:

(a) Chloride concentration is 500 part per million (ppm) or greater,

(b) Sulfate concentration is 2000 ppm or greater,
(c) The pH index is 5.5 or less.
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To determine whether the bridge site is corrosive to reinforced concrete structure foundations
embedded into ground, eight soil samples were collected at various depths during the foundation
investigation and tested at the Caltrans Laboratory in accordance with the applicable California
Test Methods. Corrosion test results are summarized below in Table 1. A summary sheet of
corrosion test results for the eight soil samples is attached in Appendix C.

The results for one of the eight soil samples collected at this site indicate that the bridge site is
corrosive to R/C structure foundations. We recommend that standard design procedures for
structure foundations in corrosive areas be used.

Table 1 - Summary Results of Corrosion Test
Hale Avenue UC (Widening) Bridge No. 57-0811R/L

Sample Sample Depth Minimum Soluble Salts (ppm) _

Type (Boring) pH Resistively Sulfates Chlorides Corrosive
meter ohm-cm

Soil 15° (B-1) 7.72 2700 N/A N/A No
Soil 48’ (B-1) 8.58 4700 N/A - N/A No
Soil 20’ (B-2) 7.52 7100 N/A N/A " No
Soil 40’ (B-2) 8.30 1600 - N/A N/A No
Soil 30’ (B-3) 9.14 650 49 15 No
Soil 15’ (B-4) 7.84 10000 N/A N/A No
Soil - 10° (B-5) 8.02 500 508 522 . Yes
Soil 20° (B-5) 8.00 5700 N/A N/A No-

Controlling Active Fault and Surface Rupture

As shown on the attached California Seismic Hazard Map 1996 by the California Department of
_ Transportation in Appendix D, within 27 kilometers of the bridge site, there are two active faults
that both stretch from northwest to southeast: the Newport-Inglewood-Rose Canyon/E (NIE, Mw
= 7, style Strike-slip) fault on the southwest side and the Whittier-Elsinore (WEE, Mw = 7.5,
style Strike-slip) fault on the northeast side. The distances between the bridge site and the two
faults (NIE & WEE) are respectively 22.9 and 26.7 kilometers. The controlling fault for the
bridge structure design is the WEE fault which is capable of generating a maximum credible
earthquake of moment magnitude Mw = 7.5. The horizontal Peak Bedrock Acceleration (PBA) at
this site is estimated to be 0.2g (gravity acceleration) based on the 1996 Geomatrix attenuation
relationship and to be 0.3g according to the Caltrans Hazard Map. For structural design of the

bridge, a PBA = 0.3g is conservatively recommended as was in our previous preliminary seismic -

report. However, based on the estimated PBA = 0.2g with the attenuation, a Peak Ground
Acceleration of 0.3g may be used for liquefaction evaluation and retaining wall design.
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The surface rupture due to fault movement is not a concern since there is no known fault crossing
through the bridge site.

Potential for Liquefaction and Lateral Spreading

The Log of Test Borings (LOTB) completed in 1970, 1972, and 2007 for this bridge are used for
the seismic design recommendations. Subsurface materials at the site consist of top layers of
medium dense to dense silty sand or sandy silt with clay overlying highly decomposed granitic
rock. Different groundwater tables are assumed for the left and right bridges as discussed above.
A ground water table at elevation +189.3 meters (+621.2 ft) is assumed for the left bridge and
elevation +190.7 meters (+625.8 ft) for the right bridge. Based on the logs, the site is not
susceptible to soil liquefaction during earthquake shaking (PGA = 0.3g) and the potential for
lateral spreading at the bridge site is considered to be very low.

Horizontal ARS Curve

For this seismic design recommendation, the soil profile at this site may be classified as a Type D
as defined in the Caltrans Seismic Design Criteria (SDC). For structural design of the bridge, a
SDC Acceleration Response Spectrum (ARS) corresponding to Type D soil profile, My, = 7.5,
and PBA of 0.3g is recommended as provided in Appendix D.

Slope Stability of Embankment at Abutments

Slope instability of approach fills under seismic shaking may displace abutments and cause
significant differential settlement and structural damage. Approach settlement slabs providing
structural support between approach fills and abutments should be provided for this bridge since
the site is one with My, = 7.5, and PGA = 0.3g. Slabs should be adequately linked to abutments
using flexible ties. Caltrans Standard Structure Approach Type EQ may well serve this purpose.

The global slope stability of approach embankment under seismic shaking is evaluated by

performing pseudo-static slope stability analysis using the program XSTABL. It is assumed in
the pseudo-static analyses that a seismic acceleration coefficient, ky = 0.1, equal to one third of
the peak ground acceleration coefficient is used while the effect of vertical acceleration is
ignored. It is found from the XSTABL results as presented in Appendix E for the approach slope
at Abutment 1 (decomposed bedrock at Abutment 1 is deeper than that at Abutment 2) that the
factor of safety FS = 1.55 for static case and FS = 1.29 for seismic case: kn = 0.1. As the factor of
safety for seismic loading is greater than 1.1, the approach slope at sides of the abutment is
considered to be stable during the designated earthquake shaking.

Settlement of Embankment at Abutments

Before constructing the new widened structure, approximately 10 to 20 meters wide and up to 8
meters high new approach fills are to be placed on each side of the existing embankment at
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Abutments 1 and 2. Placement of new fills should conform to the provisions in Section 16,
“Clearing and Grubbing” and Section 19, “Earthwork™ of Caltrans Standard Specifications. The
new “patched” approach fills, as surcharge on the foundation soils on both sides of the
embankment will cause differential settlement relative to the existing embankment at the center.
The maximum differential settlement between the toe of the new slope and the center of the
embankment is estimated to range from 60 to 90 mm. Since subsurface materials at the site
mainly are medium dense to dense silty sand or sandy silt, this settlement is primarily “elastic”
and is expected to finish within 30 days after placement of the approach fill.

Soil Passive Pressure on Abutment Walls

According to Caltrans SDC (2001), Section 7.8, an ultimate/maximum soil passive pressure of 5
kip/ft* (239 kPa) for a wall height h = 5.5 ft (1.7 m) may be utilized for resisting the movement at
the abutment in seismic analysis. A height proportionality factor of h/5.5 ft (h/1.7 m) should be
applied to reduce the maximum soil pressure if the effective wall retaining height is different
from 5.5 ft (1.7 m). It is advised to apply a limit of soil passive pressure, pu; = 5 kip/ft* (239 kPa)
since the height proportionality factor of h/5.5 ft (h/1.7 m) results in a linear increase in soil
pressure and a higher value than 5 kip/ft* when the effective wall height is greater than 5.5 ft (1.7
m). It is typically estimated that soil passive pressure behind an abutment wall is mobilized as the
wall moves laterally two percent of the wall height toward the backfill.

Static Earth Pressures on Abutment Walls

Static earth pressures on abutment walls should be considered as per Caltrans Bridge Design
Specifications (BDS, 2004), Section 3.20. A minimum equivalent fluid pressure of 5.65 kPa per
meter of wall height (36 Ibs/ft> per linear foot of height) should be applied for design of the wall.
A static earth pressure in terms of an equivalent fluid pressure of 9.42 kPa per meter of wall
height (60 1bs/ft* per linear foot of height) may be applied if the wall movement is restrained by
piles or the superstructure. To account for the effect of highway traffic/vehicle loads on the
abutment wall, an additional uniform lateral pressure of 3.5 kPa (72 Ibs/ft?) should be applied,
which is equivalent to a live load surcharge of 0.6m (2 ft) of earth. This live load surcharge may
cause an additional uniform lateral pressure of up to 5.75 kPa (120 1bs/ft>) on a wall if its lateral
movement is restrained by piles or the superstructure. However, this live load surcharge need not

* be considered when an adequately designed reinforced concrete approach slab supported at one

end by the bridge is provided. The values of earth pressure do not account for any hydrostatic
pressure from standing water in the backfill materials behind the wall since weep holes and a
wall drain with filter or drainage materials are to be provided as per Caltrans Standard Plans or
Specifications.

Seismic Earth Pressures on Abutment Walls

Seismic earth pressure on abutment walls may be estimated using the Mononobe-Okabe method
as recommended by AASHTO (1996) — Section 6.4.3. Seismic earth pressure/thrust on a wall is a
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function of the lateral displacement or stiffness of the wall among other factors. Two extreme
displacement cases are usually considered to estimate seismic earth pressure on a wall: (a) large
displacement or low stiffness case in which an abutment or retaining wall may move laterally
(say, a displacement of up to 250A (mm), in which A is the peak ground acceleration coefficient)
without much restrain from superstructure or supporting foundations, and (b) small displacement
or high stiffness case in which a wall is restrained from any significant lateral movement by
superstructure or/and anchors or/and batter piles. A reduced seismic acceleration coefficient
equal to one half the peak ground acceleration coefficient, kn = 0.5A (kn is the seismic
acceleration coefficient) for case (a) and an enlarged coefficient up to one and half the peak
ground acceleration coefficient, kn = 1.5A for case (b) are assumed for use as an input in the
Mononobe-Okabe analysis. Since A = 0.3g at the bridge site, kn = 0.15 for case (a) and ky = 0.45
for case (b) may be used for the pseudo-static analyses. For case (a) in which the wall may
experience a displacement of up to 75 mm (3 inches) under seismic loading, seismic active earth
pressure (not including static earth pressure) on the wall is estimated as 0.94HB kN, in which H
is the wall height in meters and B (in meters) the effective retaining width of the wall. A seismic
active earth pressure of 4.21H?B kN, which is more than twice as much as the pressure for case
(a), may be applied to case (b) where high stiffness is expected from the superstructure restraints
or pile support. The total seismic earth thrust on the wall may be calculated as the seismic earth
pressure (peq = 0.94H or 4.21H) times the retaining wall area (HB). The point of application for
the seismic lateral soil thrust may be assumed at 0.5H — mid-height of the wall.

Pile Tip Elevations

750mm (30-inch) diameter CIDH piles are proposed for support at Abutments 1 and 2. The

design load per pile ranges from 925 kN to 1160 kN as shown in the following table.

Table 2 — 750mm CIDH Pile Data Table for Abutments

. . . ' Design Specified
Abutment | . Design | Nominal Resistance (kN) Cut-fo Tip Tip
Locati Pile Type Load Elevation . .
ocation (kN) (m) Elevation | Elevation
Compression | Tension (m) (m)
1L 750™ CIDH | 1070 2140 0 +195.165 | +183.460 | +183.460
2LL |750™ CIDH| 1160 2320 0 +191.345 | +178.460 | +178.460
2L.C |750™" CIDH | 1160 2320 0 +191.845 | +178.460 | +178.460
2[R |750™" CIDH | 1160 2320 0 +192.445 | +178.460 | +178.460
1R 750™ CIDH | 925 1850 0 +195.425 | +185.080 | +185.080
2R 750™ CIDH | 950 1900 0 +195.575 | +185.530 | +185.530

Note: Design tip elevation based on: (1) compression
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The specified pile tip elevations (SPTE) are determined so that the ultimate geotechnical
capacities of the piles will not be less than the required nominal resistance in compression as
shown above in Table 2, as well as in Appendix F. The compressive nominal resistance for piles
at Abutments 1 & 2 is. obtained by multiplying the working stress design load by a safety factor
of 2. The cut-off elevation is the bottom of footing elevation plus 125mm (5-inch) embedment
into the pile cap for the left bridge and 75mm for the right bridge. Skin resistance of the pre-
drilled portion is ignored for piles penetrating through the embankment fill.

To determine the pile lateral capacity under service and seismic loading conditions, the lateral
load — deflection curves for 750mm (30-inch) diameter CIDH piles can be provided on request.

Soil Parameters for Lateral Pile Analysis using LPILE

Soil parameters were provided in Appendix G for lateral pile analysis using the LPILE program.
The soil parameters were estimated from correlations with Standard Penetration Testing (SPT)
blow counts and soil models as presented in the Technical Manual for LPILE 5 (October, 2004).
The calculations were conducted based on the Log of Test Borings completed in 1970 and 2007 for
this bridge site. The tabulated soil data and layer elevations are given in the tables in Appendix G
for each of the support locations. Specifically, the soil effective unit weight, undrained shear
strength, angle of internal friction, initial modulus of subgrade reaction, and soil type of p-y model
are given in Column 8, 12, 13, 15, and 16 respectively. The ground elevation at the abutments is
assumed at the pile cut-off elevation to not consider the overburden effect from the approach fills
at the abutments. LPILE seems to overestimate the lateral pile stiffness for a pile with an
embedded pile head below the ground. Thus it is advised that a reduced embedment depth below
the ground surface to the embedded pile head be used to discount the overburden effect in an
LPILE analysis.

Construction Considerations

1. Placement of concrete for structure footings should conform to the provisions in Section 19-3,
“Structure Excavation and Backfill” and Section 51, “Concrete Structures” of Caltrans Standard
Specifications. The concrete for pile caps shall be placed neat against suitable foundation
material as determined by the Engineer at the bottom of footing elevation. If over-excavation is
required to remove unsuitable materials at the bottom of footing, Section 19-3.06 of Caltrans
Standard Specifications should be applied. :

2. The 750mm (30”) diameter CIDH piles are to be constructed in subsurface materials ranging
from medium dense to dense silty sand or sandy silt with clay, to highly or moderately
decomposed granitic rock. The contractor should anticipate difficult drilling conditions that
exceed those normally encountered in alluvial soil and should be advised to use suitable drilling
or coring equipment for the construction of the CIDH piles. Augering or drilling through sandy
soil or decomposed rock may cause caving condition in hole being drilled. The contractor’s
attention should be drawn to Section 49-4.01 and 49-4.03 of Caltrans Standard Specifications. A
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drilled hole should be filled with concrete on the same day it is drilled, or the hole should be
protected from caving.

3. The SPTE of the CIDH piles at the abutments is below the observed groundwater that is
approximately 1.8 — 3.4 meters (6 — 11 ft) below the current local street surface. The contractor
should anticipate that groundwater may be higher during pile construction if it is in wet or rainy
season. Any temporary casing used to construct the CIDH piles shall be removed during concrete
placement.

4. The calculated geotechnical capacity of the CIDH piles is based on skin friction only. All
drilled holes are to be cleaned out and inspected prior to placement of reinforcing cage or placing
the concrete. Any wet-constructed CIDH piles should be inspected by Gamma-Gamma logging
through pre-installed PVC tubes. Memos to Designers 3-1, Attachment B should be referenced
for layout details of inspection PVC tubes.

5. The Engineer shall specify in the special provisions the requirements of Tunnel Safety Orders
for the CIDH pile work that meets the definition of a tunnel or shaft, as described in the Highway
Design Manual, Section 110.12 “Tunnel Safety Orders.”

Discussion

The foundation design recommendations contained in this report are based on specific project
information regarding the proposed structure, loading conditions and foundation dimensions
provided by the Structure Designer. If any conceptual changes are made during final project
design, this Office should be notified of those changes and review the changes to determine
whether the foundation recommendations are still applicable.

If there are any questions or comments, please contact Jin-xing Zha at (916) 227-4519 or Calnet
8-498-4519 or Angel Perez-Cobo at (916) 227-7167 or Calnet 8-498-7167.

JIN-XING ZHA ANGEL PEREZ-COBO

Transportation Engineer — Civil Senior Transportation Engineer

Office of Geotechnical Design — South 2 Office of Geotechnical Design — South 2
Attachments

File Room in Trabslab
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- Washington Ave. OH
(Widen)

Br. #57-0812R

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South T MS #5
Design Branch B .

Subject: Foundation Report

This report presents the foundation recommendations for the proposed right side widening to
the Washington Ave. OH right bridge (Br. #57-0812R). The Office of Geotechnical Design-~
South 2, Design Branch B completed a foundation investigation pursuant to a request by
District 11 for a foundation investigation and recommendations for the proposed structure.

The following foundation recommendations are based on “as-built” information from 1970 and
1972 subsurface investigations, foundation recommendations from 1970, 1971, and 1973, as
well as information gathered during the recent foundation investigation (December
2006/Jannary 2007) performed by Caltrans. With regards to the current foundation
recommendations, all elevations referenced within this report and shown on the recent Log of
Test Boring sheets are based on the NAVD 1988 vertical datum (as-built elevations have been
converted from NGVD 1929 datum to NAVD 1988 datum usmg a converswn factor of +0.63 m
(+2.07 £t.)).

" Project Description/History

The project site is located on Interstate 15 in the city of Escondido, San Diego County. The

bridge site is located in a small valley surrounded by moderately low to steep rolling hills. The
existing Washington Ave. OH bridges are four span, cast-in-place, prestressed, concrete box-

+ girder structures with end-diaphragm abutments, which were built in 1977. For the left and right

bridges, Abutments 1 and 5 are supported on 625 kN (70 ton) design load 400 mm (16 in.) Cast-
In-Drilled-Hole (CIDH) piles, and Bents 2, 3, and 4 are supported on 5800 kKN (650 ton) design
load 2100 mm (84 in.) CIDH piles. The current project proposes to widen the right side of the
right bridge by approximately 4.6 m (15 ft). The proposed widening is due to the proposed
construction of managed lanes down the center of existing Interstate 15.
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Geology

The foundation investigation performed in 1970 consisted of three mud-rotary borings and two
dynamic cone penetration soundings. The 1972 investigation consisted of two bucket auger
borings, and the 2006/2007 subsurface investigation consisted of two mud-rotary borings, one
drilled with a B-47 drill rig and one drilled with a CME 750 drill rig. The 1970, 1972, and
2006/2007 subsurface investigations revealed that the bridge site is underlain by alluvial
material overlying granitic bedrock. The alluvial material varies in thickness across the bridge
site, ranging from approximately 1.5 m (4.8 ft) thick in boring B-4 (1970) to approximately 4.1
m (13.6 ft) thick in boring B-2 (1970). Generally, the alluvial material consists of medium dense
to very dense sandy silt, silty sand, clayey sand, with some gravel. For specific details regardmg
alluvium thickness and descriptions, refer to the LOTB shests.

Underlying the alluvium is gramitic bedrock, which is generally decomposed to intensely
weathered, near the surface, and then becomes harder with depth. The structure of the bedrock
is chaotic, and results in discontinuous, non-fractured, moderately hard to very hard cobble to
boulder sized blocks of more competent rock within an intensely fractured, very intensely
weathered to decomposed, moderately soft to very soft, rock material. During the 2006/2007
field investigation, rock samples were collected from borings B-1-06 and B-1-07 at five-foot
(1.52 m) intervals, when possible, and were submitted to the laboratory for strength testing.
Some of the samples were so weak that they were unable to be tested. The ranges of unconfined
compressive strength, for the rock samples that were tested, are shown below in Table 1. Refer
to the LOTB’s for site-specific soils and rock data.

Table 1: Rock Unconfined Compressive Strengths (qu)

- Ranges of Laboratory
Boring Ranges of Sample Depth Unconfined Compressive Strength Values
B-1-06 10.5-20.6 m (34.5-67.5 ) 57,456 —79,000 kPa (600 to 825 tsf)
B-1-07 12.0-172m (39.5—56.5 ) ' 31,697 —115,679 kPa (331 to 1208 tsf)

Note: Unconfined compressive strength values shown are the ranges for only the samples that were able to be tested by the laboratory. Some
samples submitted to the laboratory were too soft to be tested, or disintegrated upon preparation for testing.

Ground Water

Ground water was encountered during all subsurface investigations at the bridge site. In
February 1970, ground water was measured at elevations 191.0 m (626.7 ft) and 190.3 m (624.3
ft) in borings' B-1 and B-2, respectively. In October 1972, ground water was measured at
elevations 188.5 m (618.5 ft) and 188.7 m (619 0 ft) in borings B-1a and B-2a, respectively. In
December 2006 ground water was measured in boring B-1-06 at elevation 190.9 m (626.3 ft),
and in January 2007 ground water was measured in boring B-1-07 at elevation 190.8 m (626.0
ft). Ground water levels indicated in this report and shown on the LOTB sheets reflect the
measured ground water level in the borehole on the specified date. Ground water surface
elevations are subject to seasonal fluctuations and will be encountered at higher or lower
elevations depending on seasonal conditions at time of construction.

“Caltrans improves mobility across California” \
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Scour Potential

There is no scour potential at the site, since the structufe does not span any Watercourse..
Corrosion |

Corrosion test results for soil samples collected from borings B-1-06 and B-1-07 are shown
below in Table 2. All of the soil samples tested are considered non-corrosive by current

Caltrans standards.

Table 2: Corrosion Test Sunimary '

Minimum Sulfate Chloride
Boring Nusxf'l(lier S{;‘L;%Ile pH Resistivity Content ‘Content
(ohm-cm) (PPM) ®PPrM)
B-1-06 Co54039 | ooy | 847 | 1200 N/A N/A
B-1-07 C654040 (%'_29% ri% 8.07 2400 N/A N7A

Note: Caltrans currently defines a corrosive environment as an area where the soil has a minimum resistivity of less than 1000 ohm-cm,
and either contains greater than or equal to 500 ppm of chlorides, greater than or equal to 2000 ppm of sulfates, or has a pH of 5.5 or less.

Fault and Seismic Data ‘ -

The structure site is potentially subject to strong ground motions from nearby earthquake
sources during the design life of the new structure. The Office of Geotechnical Design-South 2
has provided final seismic design recommendations in a memorandum dated January 25, 2007. '
The controlling faults for the site are the Newport-Inglewood-Rose Canyon Fault/E (NIE,
strike-slip), located approximately 23 km (14 miles) southwest of the site, and the Whittier-
Elsinore Fault (WEE, strike-slip) located approximately 27 km (17 miles) northeast of the site.
The Newport-Inglewood-Rose Canyon Fault/E fault is capable of generating a Maximum
Credible’ Earthquake moment magnitude (My) of 7.0 and a cortesponding Peak Bedrock
Acceleration is estimated to be 0.3g. The Whittier-Elsinore Fault is capable of generating a

O

—WVaximum Credible Earthquake moment magnitade (Wy) of 7.5 and & cotresponding Peak

Bedrock Acceleration is estimated to be 0.3g.
Liquefaction Potential

Based on the Final Seismic Recommendations, dated January 25, 2007, the potential for soil
liquefaction under strong ground shaking is considered to be low. -

“As-built” Foundations

The existing Washington Ave. UC left and right bridges are four span structures completed in
1977. “As-built” pile tip elevations for the CIDH piles are shown below in Table 3.

“Caltrans improves mobility across California”
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Table 3: “As~built” CIDH Pile Data

A Average Maximum Minimum
Design Design Tip “As-built” “As-built” “As-built”
- Location Pile Type Loading Elevation Pile Tip Pile Tip Pile Tip
Elevation Elevation | Elevation
Abutment 1 a"é“ir';‘;; 251N 189.00 m 188.90 m 189.00 m 188.6 m
Left Bridge e (70 tons) © (6200 ) (619.7 ) (620.1 ) (618.8 1)
Abutment 1 a%oi:;g 625 kN 189.00m |- 18810m 1889 m 1879 m
Right Bridge o (70 tons) (62008) 61728) | (6197H) (616.6 1)
Bents 2, 3, 4 %;g(:n‘:‘;;‘ 5800 kN 18750m  |. - 187.50m 1875 m 1875 m
Left & Right Bridges i (650 tons) (615.0 &) (615.0 f) (6150 %) (615.0 1)
Abutment 5 é%oil‘]“c;:‘) 625 1N 189.00 m 188.90 m 1893 m 188.5 m
Left Bridge o (70 tons) (620.0 f) (6199 £) 62108) | (618.6R)
Abutment 5 é%oi;ﬁ; 625 IN 189.00 m 188.90 m 1894 m 1885 m
Right Bridge pise (70 tons) (620.0 ) (619.7 8) (621.5 £) (618.6 )

. Note: Eleyations is Table 3 are based on NGVD 1920 vertical datum.

Foundation Recommendations

The following recommendations are for the proposed right-side widening of the Washington
Ave. OH nght bridge (Br. #57-0812 R), as shown on the undated General Plan received on
March 14, 2007 from TY Lin, Int’l. At Abutments 1 and 5 support locations either 600 mm (24
in.) or 750 mm (30 in.) diameter Cast-In-Drilled-Hole (CIDH) piles may be used for support. At
Bents 2, 3, and 4 locations, 2400 mm (96 in.) diameter CIDH piles may be used for support. At
the Bent 2 location, due to the proximity to a railroad track, a permanent steel casing, installed
through the alluvial material, will be used to facilitate construction of the CIDH shaft. At Bents
3 and 4 locations, spread footings may also be used for support-as an alternative to large
diameter-CIDH piles—TFhe-specified-pile-tip-elevations—for 600-mm-and-750-mm-CIDH-piles;
with design loads of 625 kKN (70 tons) and 900 kN (100 tons) are shown below in Tables 4, 5, 6,

and 7. The specified pile tip elevations for 2400 mm (96 in.) CIDH piles at Bents 2, 3, and 4,

are shown below in Table 8. The ultimate geotechmcal p11e capacity for the CIDH p11es will
meet or exceed the required nominal resistance in compression. Refer to Tables 4, 5, 6, 7 and 8,

below, for the required nominal resistances and specified pile tip elevations.

“Caltrans improves mobility across California”
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" Table 4: Abutments 1 and 5, 600 mm (24 in.), 625 kN (70 ton) CIDH Pile Data

i
Design Nominal Resistance Cﬁngf Design Tip Specified Tip
Location Pile Type Loading .(CIDH) Elevation Elevation Elevation
Compression | Tension
Abutment g‘l"il‘l‘;g; | e2swN 1250 kN o NA 185.0 m(1) 1850 m
i (70 tons) (140 tons) (607.0 ft) (607.0 ft)
CIDH
Abutment 600 mm 625 1N 1250 kN "™ NA 186.8 m(1) 186.8 m
5 (24 inch) (70 tons) (140 tons) (613.0 f) (613.08)
s CIDH
Note: Design tip elevation is controlled by the following demands: (1) Compression
Table 5: Abutments 1 and 5, 600 mm (24 in.), 900 kN (100 ton) CIDH Pile Data
. . . Pile . -
. Design Nominsal Resistance Cut-off Design Tip Specified Tip
Location Pile Type Loading (CIDH) Elevation Elevation Elevation
Compression | Tension
Abutment fzioi;;‘; 900 KN 1800 KN " A 1838m(1) | 183.8m
1 (100 tons) (200 tons) (603.0 ft) (603.0 ft)
CIDH
_ Abutment 600 mm 900 kN 1800 1N 0 A 185.6 m(1) 185.6 m
5 (24 inch) (100 tons) (200 tons) (609.0 ft) (609.0 )
N : CIDH
L \J o Note: Design tip elevation is controlled by the following demands: (1) Compression
Table 6: Abutments 1 and 5, 750 mm (30 in.), 625 kN (70 ton) CIDH Pile Data
Design Nominal Resistance Ci:gﬁ‘ Design Tip Specified Tip
Location Pile Type Loading (CIDH) Elevation Elevation Elevation
Compression, | Tension
Abutment ésoom“:;;‘) 625 1N 1250 kN " NA 185.5 m(1) 185.5 m
1 (70 tons) (140 tons) (608.5 1) (608.5 fi)
CIDH
Abutment 750 mm 625 kN 1250 [N o N/A 187.3 m(1) 187.3 m
5 (3g nl;gl) (70 tons) (140 tons) . (8145R) (614.5 1)

—NoterDesigitipelevationis-controlled-by-the-following-demands:(1)-Compression

Table 7: Abutments 1 and 5, 750 mm (30 in.), 900 kN (100 ton) CIDH Pile Data

Désign Nominal Resistance Cﬁggff Design Tip | Specified Tip
Location Pile Type Loading (CIDH) Elevation Elevation Elevation
Compression Tension
Abutiment (73500.3?) 900 JN 1800 kN o NA 1846ml) | 184.6m
1 (100 tons) (200 tons) (605.5 ft) (605.5 1)
. -CIDH \

Abutment 750 mm 900 kN 1800 1IN -0- N/A 186.4 m(1) 186.4 m
- ' 5 (30 inch) (100 tons) (200 tons) (611.5 £) (611.5 8)

i‘:> CIDH

Note: Design tip elevation is controfled by the following demands: (1) Compression
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Table 8: Bents 2, 3, and 4 CIDH Pile Data
Design Nominal Resistance Nominnl Resistance Crileﬂ' sl;;]"'meg Tip I;ﬂesign Tip Sl’l;‘mel"_] Tip
. N & CID Steel Casi ut-of evation levation evation
Locntion Pile Type Londing [( : H) (Stee! Casing) Elovntion {Cotingy pas ;) pridey
Compression Tension Compresston Tension
2400 mm .
(96 inch) 5700 IN " . " 1934 m 189.0 i 181.4 m(1) 1814 m
Bent2 CIDH NiA (640 tons) 0 0 0 (634.5 1) (6200 ) (595.0 ) (595.0 f)
wi Steel Casing
2400 mm -
) 7100 kN . 1938 m 182.9 m(1) 1829 m
Bent3 (5% lnet) | NA (793 tons) 0 NIA NA | (g588) WA (600.0 &) (6000 f)
2400 mm
] 6600 kN o : 193.0m 182.9 m(1) 1829 m
Bent4 ©6 ineh) A (740 tons) 0 N N/A (63328) NA (600.0 ) (600.0 R

Note: Design tip elevation is controlied by the following demands: (1) Compression

*Permanent Steel Casing specified tip elevation is based on the lowest estimated top-of-bedrock elevation from boring nearest the support location.

Bents 3 and 4 Spread Footing Option

At Bents 3 and 4, spread footings may also be used for support. The recommended Nominal
Bearing Resistances to be used for design, bottom of footing elevations and minimum footmg

, Wldth dimensions are summarized below in Table 9.

Table 9: Bents 3 and 4 - Spread Footing Data

Recommended Bearing Limits
. _ . . Bottom of ¥ooting
Support Location | Minimum Footing Width Elevation WSD ? LFD 2
Allowable Bearing Capacity | Nominal Bearing Resistance
(qu) {an)
) 427 m 190.8 m 766.1 kPa
B N/A
ent3 (14.08) (626.0 £) (16.0 ksf)
427 m 190.2 m
Bent 4 N/A. 766.1 kPa
(14.0 1) (624.0 f1) (16,0 ksf)

Notes: 1) Workm° Stress Design (WSD): the Maximum Contact Pressure (Quay), i not to exceed thé recommended Gross Allowable Bearing

Capacxty (qa). 2) Load Factor Design, (LFD): The Maximum Contact Pressure (qua), divided by the Strength Reduction Factor, (9),

is not to exceed the Nominal Bearing Resistance (qq).

The recommended Nominal Bearing Resistances to be used for design, provided in Table 9,

above, are based on the following design criteria:

’

1) Bents 3 and 4 footings have a minimum width as shown in Table 9.

2) Bents 3 and 4 footings are to be constructed at or below the recommended elevation as

shown in Table 9.

If the above minimum footing widths are reduced or bottom of footing elevation are raised, the
Office of Geotechnical Design-South 2, Branch B, is to be contacted for reevaluation.

"Caltrans improves mobility across California”
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General Notes:

1. All support locations are to be plotted in plan view on the Log of Test Borings as stated in
“Memo to Designers” 4-2. The plotting of support locations should be made prior to
requesting a final foundation review.

2. When applicable, the structure engineer shall show on the plans, in the pile data table, the
design pile tip elevation required to mest the lateral load demands. If the design pile tip
elevation required to meet lateral load demands exceeds the specified pile tip elevations:
given within this report, the Office of Geotechnical Demgn—South 2, Branch B shall be
contacted for further recommendations.

3. The District engineef shall specify in the special provisions the requirements of Tunnel

Safety Orders for the CIDH pile work that meets the definition of a tunnel or shaft, as
described in the Highway Design Manual, Section 110.12 “Tunnel Safety Orders.”

" Construction Considerations: .

Rock Corés:

Rock core samples from the 2006/2007 Caltrans foundation investigation are available for
viewing by bidders at the California Department of Transportation, Transportation
Laboratory, 5900 Folsom Blvd., Sacramento, CA. The bidders requesting to view rock cores
are to allow the State five (5) working days to prepare and display the cores.

Specific rock strength test data is available upon request.

CIDH Piles:

Groundwater was encountered during the 1970, 1972, and 2006/2007 field investigation and
it is anticipated that the contractor will encounter groundwater during CIDH pile
construction. Groundwater levels indicated on the LOTB reflect the measured groundwater

levels-at-the-time-of the-Caltrans-investigation—Ad-the-time-of constructions-the-groundwater

surface elevations may be significantly higher or lower than those shown on the LOTB due
to seasonal fluctuations.

Due to the anticipation that concrete placement for the CIDH piles will requi1e slurry
displacement methods, the calculated geotechnical capacity of all CIDH piles is based on
skin friction and no end-bearing was considered. The skin friction zones used to calculate
geotechnical capacity of the CIDH piles are summarized below in Table 10.
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Table 10: CIDH Pile Skin Friction Zone Elevations -
Lo;:ation Pile Design Nominal Resistance | Skin Friction Zone | Skin Friction Zone
Diameter | Loading |Compression | Tension Start Elevation End Elevation
N I - =
ity G(g%?:x? (19000(_):;{;15) éﬁ‘é‘iﬁ) s (008 cose 0
Aot | GRS | o) | (o tom) a @008 i
e | o | A TR T e e
wr | o | w [ gom | e | | i
Bt | ooy | NMA | (sstom o &80 : a0 B
Bent 4 96 incky NA | (a0 ton9) 0 @252 G050.8)
Abutment 5 b (%Stc]g:) (ﬁgotﬁ:) -0- (:sg%% ® 508
Abments | i (100 tone) (200 tong) 0- 60D Rt
wouments | G | goong) | giviom) | oD i
s | e [ e | | e e

The contractor should anticipate having to use slurry displacement methods to construct the
CIDH piles. Allowable slurries shall consist of mineral or synthetic slurry only. Use of
water as slurry shall not be allowed. '

At Bent 2 support location, to prevent caving conditions which may adversely affect the
nearby railroad track, permanent steel casing will be installed through the alluvial material
to the specified casing tip elevation stated in Table 8, above. '

Due to there being no axial geotechnical capacity demand on the permanent steel casing, at
Bent 2, the method to install the permanent steel casing down to the specified casing tip
elevation is left to the contractor. Due to lateral demands on the CIDH piles, the method
chosen by the contractor to place the permanent steel casing shall result in the permanent

Ste8] casing being installed tight within the undisturbed native material. INo voids
surrounding the casing shall be allowed.

At the Washington Ave OH location, the gramitic bedrock, beneath the bridge site, is
extremely variable in hardness, ranging from very soft to very hard. The structure of the
bedrock is chaotic, and results in discontinuous, non-fractured, moderately hard to very hard

cobble to boulder sized blocks of more competent rock within a very intensely weathered to

decomposed, intensely fractured, moderately soft to very soft, rock material. Therefore, at
all support locations where CIDH piles are to be conmstructed, the contractor should
anticipate variable drilling conditions in the bedrock similar to the drilling conditions of
very dense soils with very to extremely hard cobbles and boulders. The contractor should
also anticipate the need for soft and hard rock drilling techniques to extend the drilled holes
for the CIDH piles to the SPTE.
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o If the contractor decides to utilize a simple auger method to drill the CIDH piles at
Abutments 1 and 5, and Bents 2 through 4 locations, the contractor should be aware that the
rotating action of the auger within the fractured rock matrix will produce material being
removed from the excavation that will appear to be cobbles and boulders.

e At all support locations where CIDH piles are to be constructed, due to the weak and
intensely fractured nature of the upper zones of the underlying granitic material, caving
conditions should be anticipated during CIDH pile construction. The amount of caving the
contractor will experience will be dependent upon the method of excavation the contractor
chooses, and the speed which the contractor chooses to advance the drilled hole. Temporary
casing may be necessary to control caving during construction. Use of temporary casings

shall conform to Standard Specifications 49-4.03. All temporary casmg is to be removed '

during concrete placement.

o The contractor will need to use care while drilling the shafts for the CIDH piles using slurry.
Due to the decomposed nature of the upper zones of the granitic bedrock, rapid insertion and
removal of the drilling tools during the drilling process can cause excessive scouring and
caving of the walls of the drilled shaft.

e Variations in the weathering, fracturing, and hardness of the bedrock occurred both laterally
and vertically across the site, as shown-on the LOTB sheets. The contractor should
anticipate both soft and hard rock drilling conditions across the bridge site. The amount of
difficulty the contractor will experience will be dependent upon the.methods and means the
contractor chooses to construct the CIDH piles.

o The calculated geotechnical capacity of the CIDH piles is based upon skin friction and relies
upon a concrete bond to the rock walls of the drilled shaft. It is imperative that the borehole
walls are not contaminated with drill cuttings or 1dose materials. The use of rotator or
oscillator methods for drilling of CIDH piles will allow for alluvium or rock cuttings to be
trapped between the borehole walls and rotator or oscillator drill rod resulting in a capacity
reduction of the CIDH piles. Rotator or oscillator drilling methods are not to be allowed to
drill the shafts for the CIDH piles.

The 1ecommendat10ns contamed in this report are based on spemﬁc pIOJect information
regarding structure type, location, and design loads that have been provided by TY Lin, Int’l. If
any conceptual changes are made during final project design, the Office of Geotechnical
Design-South 2, Design Branch B should review those changes to determine if these foundation
recommendations are still applicable. Any questions regarding the above recommendations
should be directed to the attention of Erich Neupert, (916) 227-4565 (CALNET 498-4565), or
Mark DeSalvatore, (916) 227-5391 (CALNET 498- 5391) at the Office of Geotechnical Demgn—
South 2, Branch B.
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Prepared by: " Date: -3/15’/ oF Supervised by: Date: 3/ / 077

Erich Neupert, P.G., 8137. Mark DeSalvatore, R.C.E., 039499

Engineering Geologlst Senior Materials & Research Engineer

Office of Geotechnical Design-South 2 Office of Geotechnical Design-South 2

Design Branch B Design Branch B

cc: R.E.Pending File
John Stayton - Specs & Estimates (4)
Jeremy LaHaye-TY Lin
David Stebbins — District 11 (Project Manager)
Abbas Abghari — OGDS-2
Project File-North
Y Project File-South
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From:

Subject:

State of California ' Business, Transportation and Housing Agency

Memoran dum : Flexyour power!
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MR. TEJPAL BHATIA Date:  March 28, 2007
Structures Design
Office of Bridge Des1gn—South 1 Filee  11-SD-15-KP R50.2
MS #9 - 5/6G _ 11-2T0821
Washington Ave. OH
(Widen)

Br. #57-0812R

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services '

Office of Geotechnical Design — South 2 MS #5
Design Branch B

Supplemental Foundation Report

This memorandum contains supplemental recommendations to the “original” Foundation
Report, dated March 15, 2007, for the proposed right side widening to the Washington Ave. OH
right bridge (Br. #57-0812R). This Supplemental Foundation Report is to provide additional
construction considerations addressing t\he spread-footing option at Bents 3 and 4 locations.

Construction Considerations:

At the proposed right bridge, right-side widening Bents 3 and 4 footing locations, where the
bottom of footings will be located on native bedrock material: ‘

o * Concrete for the support footings shall be placed neat against the undisturbed bedrock
material along the trimmed walls and bottom of footing excavations. Should the bottom of
footing excavations be disturbed, then the bottom of the footing excavations shall be
extended down at 0.15-meter (0.5 ft) intervals until undisturbed bedrock material is
observed and approved by the Engineer. The subexcavated material is to be replaced with
lean concrete. The disturbed native material is not to be recompacted.

" s The footing excavations are to be inspected and appioved by a representative of the Office’
of Geotechnical Design-South 2, Branch B, prior to placmg any steel or concrete for the .
support footings in the excavations. The required inspection is to verify that the concrete for -

the support footings are being placed neat on top of the native bedrock material." Once the

~ excavations have been completed to the specified elevations, the contractor is to allow the
Office of Geotechnical Design—South 2, Branch B, five (5) working days to perform the
inspection. The structures representative is to provide the Office of Geotechnical Design—
South 2, Branch B, a one—week notification prior to beginning the five-day contractor
waiting period.
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All other recommendations, general notes, and construction considerations in the “origina ?
Foundation Report, dated March 15, 2007, are still applicable. Any questions regarding the
above recommendations should be directed to the attention of Erich Neupert, (916) 227-4565
(CALNET 498-4565), or Mark DeSalvatore, (916) 227-5391 (CALNET 498-5301), at the
Office of Geotechnical Design-South 2, Branch B.

Prepared by: Date: 2/25/¢7 Supervised by: Date: 3/2 8/6 7
IS 0 —
’ e/l 7 / @pyﬂ@-&i . : f/éy /é/% <
Erich Neupert, P.G., 8137 Mark DeSalvatore, R.C.E., 039499

Engineering Geologist . Senior Materials & Research Engineer
Office of Geotechnical Design-South 2 Office of Geotechnical Design-South 2
Desig11 Branch B Design Branch B

cc: R.E.Pending File
John Stayton - Specs & Estimates (4)
Jeremy LaHaye-TY Lin
David Stebbins — District 11 (Project Manager)
Abbas Abghari — OGDS-2 '
~ Project File-North
Project File-South
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MR. TEJPAL BHATIA Date:  February 15,2007

Structures Design

Office of Bridge Desigh~South 1 File:  11-SD-15-KP R50.4

MS #9 - 5/6G ‘ : : 11-2T0821
e Mission Ave. UC (Widen)
Br. #57-0813 R

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South II MS #5
Design Branch B

Subject: Foundation Report

-

This report presents the foundation recommendations for the proposed tapered widening to the
right side of the Mission Ave. UC right bridge (Br. #57-0813 R) pursuant to a request by
District 11 for foundation recommendations for the proposed structure. ,

The following foundation recommendations are based on a review of “as-built” plans, the
foundation investigation and foundation report from 1970, the field investigation of 1972, and
corrosion samples collected in January 2007. With regards to the current foundation
recommendations, all elevations referenced within this report are based on the NAVD 1988
vertical datum (as-built elevations have been converted from NGVD 1929 datum to NAVD
1988 datum using a conversion factor of +0.63 m (+2.07 ft)).

Project Description/History
The project site is located on Interstate 15 in the city of Escondido, San Diego County. The

bridge site is located in a small valley surrounded by moderately low to steep rolling hills. The
existing Mission Ave. UC bridges are three span, cast-in-place, prestressed, concrete box-girder

+———————structures—with—end-diaphragm-abutments;—which—were-built-in—197/—For-the-left-and-zight-

bridges, Abutments 1 and 4 are supported on 625 kN (70 ton) design load 400 mm (16-inch)
Cast-In-Drilled-Hole (CIDH) piles, and Bents 2 and 3 are supported on spread footings founded
on the underlying bedrock, and designed for an allowable bearing capacity of 383 kPa (4.0 tsf).

The current project proposes to construct a tapered widening to the right side of the right bridge

ranging from approximately 1.52 m —3.35 m (5 ft to 11 ft). The proposed tapered widening is
due to the proposed construction of managed lanes down the center of existing Interstate 15.

“Caltrans improves mobility across California”
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"Geology

The foundation investigation performed in 1970 consisted of two mud-rotary borings and three
dynamic cone penetration soundings. The 1972 investigation consisted of five 600 mm (24 in.)
bucket holes. In January 2007 soil samples were collected for corrosion testing from the fill
material at Abutment 1 and the alluvial material underlying the bridge site near Bent 2. The
subsurface investigations revealed that the bridge site is underlain by alluvial material overlying
granitic bedrock. The alluvial material varies in thickness across the bridge site, ranging from
approximately 1.2 m (4.0 ft.) thick in boring B-4 (1970) to approximately 3.4 m (11.0 £.) thick
in boring B-1a (1972). Generally, the alluvial material consists of loose to dense sandy silt, silty
sand, sandy clay, with some gravels. Underlying the alluvium is granitic bedrock, which is
generally decomposed to intensely weathered near the surface, then becomes harder with depth.
For specific details regarding alluvium thickness and descriptions, refer to the LOTB sheets.

Ground Water

Ground water was not encountered during the 1970 subsurface investigation, but was
encountered during the 1972 investigation at elevations ranging from 190.8 m (626.1 ft.) to
189.9m (623.1 ft.) in borings B-1a and B-2a, respectively. Ground water levels indicated in this
report and shown on the LOTB sheets reflect the measured ground water level in the borehole
on the specified date. Ground water surface elevations are subject to seasonal fluctuations and
will be encountered at higher or lower elevations depending on seasonal conditions at time of
construction.

Scour Potential
There is no scour potential at the site, since the structure does not span any watercourse.

Corrosion

Corrosion test results for soil samples collected from the fill material at Abutment 1 and the

.alluvium beneath the bridge site, near Bent 2, are shown below in Table 1. All of the soil

Sammples tested ate considered NON-COITOSIvVe Dy curtent Calitans standards.

Table 1: Corrosion Test Summary

‘ -  Minimum Sulfate Chloride
Location Nusrflcber S];l:mz}l: pH Resistivity Content Content
: P (ohm-ecm) | (PPM) (PPM)
Abutment 1 Fill | C654034 ©-91m) 1 756 | 1200 | - -
. 0-3.0f
Alluvinm Near (0-91 m)
Bent2 C654033 0-3.0 ft 7.70 1200 - -

" Note: Caltrans currently defines a corrosive environment as an area where the soil has a minimum resistivity of less than 1000 ohm-cm,

and either contains greater than or equal to 500 ppm of chlorides, greater than or equal to 2000 ppm of sulfates, or has a pH of 5.5 or less.
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Fault and Seismic Data

The structure site is potentially subject to strong ground motions from nearby earthquake
sources during the design life of the new structure. The Office of Geotechnical Design-South 2
has provided Final Seismic Design Recommendations in a memorandum dated February 1,
2007. The controlling faults for the site are the Newport-Inglewood-Rose Canyon Fault/E (NIE,
strike-slip), located approximately 23 km (14 miles) southwest of the site, and the Whittier-
Elsinore Fault (WEE, strike-slip) located approximately 27 km (17 miles) northeast of the site.
The Newport-Inglewood-Rose Canyon Fault/E fault is capable of generating a Maximum
Credible Earthquake moment magnitude (My) of 7.0 and a corresponding Peak Bedrock
Acceleration is estimated to be 0.3g. The Whittier-Elsinore Fault is capable of generating a
Maximum Credible Earthquake moment magnitude (My) of 7.5 and a corresponding Peak
Bedrock Acceleration is estimated to be 0.3g.

Liquefaction Potential

Final Seismic Design Recommendations, dated February 1, 2007, state that due to the site being
underlain by alluvial soil consisting of medium dense to very dense silty and clayey sand
overlying decomposed granite, the potential for soil liquefaction under strong ground shaking is
considered to be low. ‘

“As-built” Foundations !

The existing Mission Ave. UC left and right bridges are ‘three span structures completed in
1977. “As-built” pile tip elevations for the CIDH piles at Abutments 1 and 4 locations, and
spread footing data for Bents 2.and 3 locations, are shown below in Tables 2 and 3,
respectively.

Table 2: “As-built” CIDH Pile Data

’ Average Maximum Minimum

Design Tip “As-built” “As-built”? “As-built”
Location Pile Type Elevation Pile Tip . Pile Tip Pile Tip
Elevation Ilevation Elevation
Abutment 1 aosoh’;g; 189.00 m 18870 m 189.00 m 1885 m
Left Bridge peda (620.0 &) (6192 ) (6201 8) . (6183 &)
Abutment 1 E‘l%oi:;g‘) 189.00 m 189.20 m 1912 m 1886 m
Right Bridge i (620.0 ) (620.7 1) (627.4 ) (6188 &)
Abutment 4 (41%0]1’1‘3:') 189.00 m 188.90 m 189.6 m 1881 m
Left Bridge s (620.0 ) (6199 f) (622.1 £) (617.0 &)
Ve Abutment 4 E‘l‘g"ir‘;‘]‘l’) 189.00 m 188.90 m 189.1 m 1886 m
Right Bridge s (620.0 ) (619.7 &) (6203 ) (6189 )
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Table 3: “As-built” Spread Footing Data
Location Allowable Bearing Capacity Bottom of Footing Elevation
Bent2 383 kPa 192.0 m
Left & Right Bridges (4 tsf) (630.0ft)
Bent 3 383 kPa 192.0 m
Left & Right Bridges (4 tsf) (630.08)

R Foundation Recommendations

The following recommendations are for the proposed tapered widening to the right side of the
Mission Ave. UC right bridge (Br. #57-0813 R), as shown on the General Plan dated January
29, 2007. At Abutments 1 and 4 support locations either 600 mm (24 in.) or 760 mm (30 in.)
diameter Cast-In-Drilled-Hole (CIDH) piles may be used for support. At Bents 2 and 3
locations, spread footings are recommended for support. The specified pile tip elevations for
600 mm and 760 mm CIDH piles, with design loads of 625 kN (70 tons) and 900 KN (100 tons)
are shown below in Tables 4, 5, 6, and 7. The ultimate geotechnical pile capacity for the CIDH
piles will meet or exceed the required nominal resistance in compression. Refer to Tables 4, 5,

6, and 7 below, for the required Anominal resistances.

Table 4;: 600 mm (24 in.), 625 kN (70 ton) CIDH Pile Data

. Nominal Resistance Bottom of Pile . - i i
Location | Pile Type Ig:sc;ig:g File Cap Cut-off l;gelsngnﬁTxp Sl;;lcg:?;t?o?p
Compression | Tension Elevation Elevation Suevation
Abutment | UM | G251 1250 KN o 20311 m NA 187.8 m(1) 1878 m
1 i (T0tons) | (140 tons) (666.4 ) (616.0 ) (6160 2)
.
. Abutment (62[2’“‘1‘;’]';‘) 625 kN 1250 kN 0 203.11 m NIA 188.1 m(1) 1881 m,
4 4me) | (otons) | (140 tons) (6664 %) (617.0 £) (617.0 £)
Note: Design tip elevation s controlled by the following demands: (1) Compression
Table 5: 600 mm (24 in.), 900 kN (100 ton) CIDH Pile Data
: Nominal Resistance Bottom of Pile o . .
Location | Pile Type Il:)(:ls(;ig:g Pile C.ﬂp Cut-off %clmgnf’r P S})Eelc:ii:gozlp
Compression | Tension Elevation Elevation evation
Abutment (62‘3;05:3?) 900 kN 1800 1NV " 20311 m NA 186.5 m(1) 1865 m
1 ame | 00tony) | (200 tons) (666.4 f) (612.0 ) (6120 )
' Abutment (62‘;"1"1';3 900 KN 1800 1V o 20311 m NA 1868 m(1) | 1868m
{ a | CLE | dootons) | 200 tons) (666.4 ) (613.0 ) (613.0 )

Note: Design tip elevation is controlled by the following demands: (1) Compression

“Caltrans improves mobility across California”




MR. TEJPAL BHATIA Mission Ave UC
February 15, 2007 11-2T0821
Page 5 |
Table 6: 760 mm (30 in.), 625 kIN (70 ton) CYIDH Pile Data
Design Nominal Resistance Bottom of Pile Design Ti Specified Tip
Location | Pile Type Loading Pile C.a P Cut-off E]evnﬁonp Elevation
. Compression | Tension Elevation Elevation

Abutment | (736001;“’;; 625 kN 1250 1N N 20311 m NA 1882m(l) | 1882m
1 oo (70tons) | (140 tons) (666.4 1) (617.5 1) (6175 ft)
Abutment (7360011‘1’;; 625 KN 1250 kN o 20311 m NA 188.5 m(1) 1885 m

4 i (70tons) | (140 tons) (666.4 ) _ (618.5 ) (618.5 )

Note: Design tip elevation is controlled by the following demands: (1) Compression
Table 7: 760 mm (30 in.), 900 kN (100 ton) CIDH Pile Data
: Design Nominal Resistance ];O{mén of Pile DesignTip | Specified Tip
. R s ile Cap Cut-off ' ; ; .

Location | Pile Type Loading Compression | Temsion Elevation Elevation Elevation | Elevahfm

Abutment (7360011’]“0}3 900 KN 1800 1N o 20311 m A 187.3 m(1) 1873 m

1 Oin) | (100ton9 | (200tons) (666.4 1) (6145 ) (6145 £t)

Abutment (7_,,60011’;}’1‘) 900 kN 1800 kN o 20311 m NA 1873m@) | 1873m

4 (100 tons) (200 tons) (666.4 ft) (614.5 £t (614.5 %)

CIDH

Note: Design tip elevation is controlied by the following demands: (1) Compreésion

The recommendations for bottom of footing elevations and Nominal Bearing Resistances to be
used for design, at Bents 2 and 3 support locations, are listed below in Table 8.

Table § - Spread Footing Data (Br. #57-0813 R)

O

Recommended Bearing Limits
Support Location | Minimum Footing Bottom of Footing wsD* L¥D’
Width . Elevation Aliowable Bearing Capacity Nominal Bearing
T i Qo — Resistance ()
Bent2 43 m 1920 m N/A 1149 kPa
(14.0 ) (630.0 ) (24 ksf)
43 m 1920 m 1149 Pa
3 N/A
Bent (140 &) (630.0 ) (24 ksf)
Notes: 1) Allowable Bearing Capacity (WSD). The Maximum Contact Pressure, (qanx); is n0t to exceed -the recommended Allowable

Bearing Capacity, (qa). 2) Load Factor Design, (LFD). The Maximum Contact Pressure, (quny), divided by the Strength Reduction
Factor, (), Is not to exceed the recommended Nominal Bearing Resistance, (qy)-

The recommended Nominal Beaxiﬁg Resistances provided in Table 8, above, are based on the
following design criteria:

1) The bent footings have a minimum width as shown in Table 8.
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MR. TEJPAL BHATIA ' Mission Ave UC
February 15, 2007 11-2T0821
Page 6 .

2) All bent spread footings are to be constructed at or below the recommended elevations as
shown in Table 8.

If any of the above minimum footing widths are reduced, or bottom of footing elevations raised,
the Office of Geotechnical Design-South II, Branch B, is to be contacted for reevaluation.

General Notes:

o All support locations are to be plotted in plan view on the Log of Test Borings as stated in
“Memo to Designers” 4-2. The plotting of support locations should be made prior to
requesting a final foundation review.

Counstruction Considerations:
CIDH Piles

¢ Ground water was not encountered during the 1970 subsurface investigation, but was
" encountered during the 1972 investigation. It is anticipated that the contractor will encounter
groundwater during CIDH pile construction. Groundwater levels indicated on the LOTB
reflect the measured groundwater levels at the time of the subsurface investigation. At the
time of construction, the groundwater surface elevations may be significantly higher or
lower than those shown on the LOTB, due to seasonal fluctuations.

¢ The contractor should anticipate having to use slurry displacement methods to construct the
CIDH piles. Allowable slurries shall consist of mineral or synthetic slurry only. Use of
water shall not be allowed.

Spread Footings

o At the proposed right bridge, right-side widening Bents 2 and 3 footing locations, where the
bottom of footings will be located on native bedrock material, the concrete for the support

footings shall be placed neat against the undisturbed bedrock material along the trimmed

disturbed, then the bottom of the footing excavations shall be extended down at 0.15-meter
(0.5 ft) intervals until undisturbed -bedrock material is observed and approved by the
Engineer. The subexcavated material is to be replaced with lean concrete. The disturbed
native material is not to be recompacted.

e At the proposed right bridge, right-side widening Bents 2 and 3 footing locations, where
footing excavations extend into native bedrock material, the footing excavations are to be
inspected and approved by a representative of the Office of Geotechnical Design-South II,
Branch B, prior to placing any steel or concrete for the support footings in the excavations.
The required inspection is to verify that the concrete for the support footings are being
placed neat on top of the native bedrock material. Once the excavations have been
completed to the specified elevations, the contractor is to allow the Office of Geotechnical
Design—South II, Branch B, five (5) working days to perform the inspection. The structures

“Caltrans improves mobility across California”
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representative is to provide the Office of Geotechnical Design—South II, Branch B, a one-
week notification prior to beginning the five-day contractor waiting period.

The recommendations contained in this report are based on specific project information
regarding structure type, location, and design loads that have been provided by TY Lin
International. If any conceptual changes are made during final project design, the Office of
Geotechnical Design-South II, Design Branch B should review those changes to determine if
these foundation recommendations are still applicable. Any questions regarding the above
recommendations should be directed to the attention of Erich Neupert, (916) 227-4565

(CALNET 498-4565), or Mark DeSalvatore, (916) 227-5391 (CALNET 498-5391), at the.

Office of Geotechnical Design-South II, Branch B.

Prepared by: Date: 2 / 15 / oF Superviéed by: Date: 2 //5' /0-7
Erich Neupert, P.G., 8137 Mark DeSalvatore, R.C.E., 039499
Engineering Geologist Senior Materials & Research Engineer
Office of Geotechnical Design-South 2 Office of Geotechnical Design-South 2

Design Branch B Design Branch B

No. CEG39499

Exp. L2/ 2l67

cc: RE. PendingJFile
John Stayton - Specs & Estimates (4)
Jeremy LaHaye-TY Lin :
David Stebbins — District 11 (Project Manager)

Abbas Abghari — OGDS-IL
Project File-North
Project File-South
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From:

Subject:

State of California

Memorandum

MR. TEJPAL BHATIA
Structures. Design

MS #9 - 5/6G

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

‘Office of Bridge Design-South 1

Office of Geotechnical Design — South II MS #5
Design Branch B

Revised Foundation Report

‘ Business, Transportation and Housing Agency

Date:

File:

February 27, 2007

Flex your power!
Be energy efficient!

11-SD-15-KP R50.4
11-2T0821
Mission Ave. UC (Widen)
Br. #57-0813 R

This Révised Foundation Report supercedes and supplements the original Foundation Report,
dated February 15, 2007, for the proposed widening to the Mission Ave. UC right bridge (Br.
#57-0813R). This Revised Foundation Report addresses a typographical error in Tables 6 and 7
of the original Foundation Report, from a CIDH pile diameter of 760 mm, which should be 750
mm. As well, this report includes the addition of a construction consideration addressing the
need for the special provisions to specify the requirements of Tunnel Safety Orders when the
use of CIDH piles is recommended.

The revised CIDH Pile Data tables are presented below in Tables 1 and 2, which replace Tables
6 and 7 in the original Foundation Report, dated February 15, 2007.

Table 1: 750 mm (30 in.), 625 kN (70 ton) CIDH Pile Data

. . i i Bottom of il - .
- i I?ei;-gn .Nommal Resistance Pile Cap Cﬂ-sz Design Tip Sl;;;“ﬁeq Tip
ocation | File Type oacing Compression | _Tension Elevation Elevation Elevation evation
~ Abutment '(7350"33;;“‘)' 625 kN 1250 kN o 203.11 m N/A 188.2 m(1) 1882 m
S s (70 tons) (140 tons) (666.4 ) (6175 1) (617.5 /)
Abutment éso‘)]m‘) 6251 1250 kN o 20311 m NA 1885m(1) | 1885m
4 e (70 tons) (140 tons) (666.4 ft) (6185 f) (618.5 ft)

Note: Design tip elevation is controlled by the following demands: (1) Compression

_ “Caltrans improves mobility across California”
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Table 2: 750 mm (30 in.), 900 kN (100 ton) CIDH Pile Data
ﬁesi n Nominal Resistance Bottom of Pile - Specified Ti
Location | Pile Type Loadigng File C.“ P Cut-off ];Eelmgnt"l‘ P ;I,Elevaﬁon P
Compression | Tension Elevation | Elevation evation
Abutment (735001;‘;;‘) 900 kN 1800 kN ° 203.11 m NA 1873m(1) | 187.3m
1 o) | (i00tons) | (200tons) (666.4 ) (614.5 1) (614.5 )
Abutment ZB%OH’I“';‘) . 900 kN 1800 kN o 20311 m NA 1873m() | 1873 m
4 CDH (100 tons) (200 tons) (6664 1) (6145 ) (6145 8)

Note: Design tip elevation is controlled by the following demands: (1) Compression

Construction Considerations:

o The District engineer shall specify in the speciai provisions the requirements .of Tunnel
Safety Orders for the CIDH pile work that meets the definition of a tunnel or shaft, as
described in the Highway Design Manual, Section 110.12 “Tunnel Safety Orders.”

All other recommendations, general notes, and construction considerations. in the original
Foundation Report, dated February 15, 2007, which have not beeh superceded by this report, are
still applicable.

Any questions regarding the above recommendations should be directed to the attention of
Erich Neupert, (916) 227-4565 (CALNET 498-4565), or Mark DeSalvatore, (916) 227-5391
(CALNET 498-5391), at the Office of Geotechnical Design-South II, Branch B. ‘
Prepared by: Date:’ 2/2?—/0 7

meit— R (G127
1D/

Erich: }‘}’Guyvu =56

Engineering Geologist

Office of Geotechnical Design-South 2
Design Branch B

cc: R.E.Pending File
John Stayton - Specs & Estimates (4)
Jeremy LaHaye-TY Lin
David Stebbins — District 11 (Project Manager)
Abbas Abghari — OGDS-II
Project File-North
Project File-South

Mbe.SALthotLe_f— %/, V # M_D
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To:

From:

State of California

Memorandum

Flexyour power!
' Be energy efficient!
MR. TEJPAL BHATIA Date: March 13,2007
Structures Design '
Office of Bridge Design-South 1 File:  11-SD-15-KP R50.4
11-2T0821

MS #9 - 5/6G
- Mission Ave. UC (Widen)
Br. #57-0813 R

DEPARTMENT OF TRANSPORTATION

DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 2 MS #5
Design Branch B '

Subject: 2™ Revised Foundation Report

This 2™ Revised Foundation Report supercedes and supplements’ the original Foundation
Report, dated February 15, 2007, and the Revised Foundation Report, dated February 27, 2007
for the proposed widening to the Mission Ave. UC right bridge (Br. #57-0813R). This ond
Revised Foundation Report addresses a change in the bottom of pile cap elevations at
Abutments 1 and 4 locations. The change in bottom of pile cap elevations, at Abutments 1 and 4
locations, has a negligible effect on the pile capacity, therefore the specified pile tip elevations
remain unchanged. '

The revised CIDH Pile Data Tables 4, 5, 6, and 7 are presented below, which replace Tables 4,
5, 6 and 7 in the original Foundation Report, dated February 15, 2007. Tables 6 and 7, below,
also replace Tables 1 and 2 of the Revised Foundation Report, dated February 27, 2007.

Revised Table 4: 600 mm (24 in.), 625 kN (70 ton) CIDH Pile Data

}
Business, Transportation and Housing Agency .

. i & Boftom of Pil . .
Lo pie lll)es(;-g“ ‘Nominal Resistance Pile Cap Cu;-gff- Design Tip Slglmﬁeq Tip

ocation ile Type oading Comrassion | Tension Elevation Elevation Elevation evation

Abutment | $00mm 625 KN 1250 kN _ 201.90 m 187.8 m(1) 187.8 m
(24 inch) -0- N/A

1 CIDH (70 tons) (140 tons) (662.4 £) (616.0 ) (616.0 f))
Abutment (62?;:::1?) 625 kN 1250 kN o 202.60 m NA 188.1 m(1) 1881 m
4 CDH (70 tons) (140 tons) (664.7 &) (617.0R) (617.0 £))

Note: Design tip elevation is controlled by the following demands: (1) Compression
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Revised Table 5: 600 mm (24 in.), 900 kN (100 ton) CIDH Pile Data
; Nominal Resistance Bottom of Pile o . -
' Location Pile Type I.I‘:)east;ig:g Tile Cap Cut-off Design T P S[;gﬁf:go?p
’ Compression | Tension Elevation Elevation Elevation
Abutment (622101:;?) 900 kN 1800 IN o 201.90 m Na | 1865m@ | 1865m
1 pen (100tons) | (200 tons) (6624 &) : (612.0 £ (612.0 f)
Abutment &%Oi;‘;:‘) 900 kN 1800 N " 202.60 m NAA 1868 m(1) | 1868m
4 plin (100 tons) (200 tons)" . (664.7 ) (613.0 &) (613.0 &)
Note: Design tip elevation is controlled by the following demands: (1) Compression
Revised Table 6: 750 mm (30 in.), 625 kN (70 ton) CIDH Pile Data
g Nominal Resistance Bottom of Pile ] . . .
Location Pile Type Il.z»zséig:g . Pile Cap Cut-off Design T P S%fég:go?p
Compression | Tension Elevation Elevation Elevation ’
Abutment (735001;‘1’;:‘) 625 kKN 1250 kN " 201.90 m NIA 1882 m(1) 1882 m
1 CIDH (70 tons) (140 tons) (6624 f) (617.5 ) (617.5 ft)
{ Ab 750 mm
\ utment (30 inch) 625 kN 1250 kN 0- 202.60 m N/A 188.5 m(1) 1885 m
- 4 oIDH (70 tons) (140 tons) ‘ (664.7 &) (618.5 £) (6185 B)
Note: Design tip elevation is controlled by the following demands: (1) Compression
Revised Table 7: 750 mm (30 in.), 900 kN (100 ton) CIDH Pile Data
: Nominal Resistance Bottom of Pile N . .
Location | Pile Type Ig)?lséig:g Pile Cap Cut-off Design Tip S‘Efe’f:go:'p
Compression | Tension Elevation |  Elevation Elevation
Abutment (7350031’1“0}3 900 kN 1800 kN " 20190 m NA 187.3 m(1) 1873 m
1 CIOH (100 tons) (200 tons) (662.4 ft) (6145 f) (614.5 %)
Abutment é%on‘:‘cg‘) 900 1N 1800 kN - 202.60 m N/A 187.3 m(1) 1873 m
4 CIDE (100tons) | (200 tons) (664.7 £1) (614.5 ) (6145 )

Note: Design tip elevation is controlled by the following demands: (1) Compression

All other recommendations, general notes, and construction considerations in the original
Foundation Report, dated February 15, 2007, as well as the Revised Foundation Report, dated
February 27, 2007, which have not been superceded by this report, are still applicable.
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Any questions regarding the above recommendations should be directed to the attention of

‘Erich Neupert, (916) 227-4565 (CALNET 498-4565), or Mark DeSalvatore, (916) 227-5391

(CALNET 498-5391), at the Office of Geotechnical Design-South 2, Branch B.

Prepared by: Date: 3 / /3 / D+

Erich Neupert, P.G., 8137

Engineering Geologist

Office of Geotechnical Design-South 2
Design Branch B

cc: RE. Pending File
John Stayton - Specs & Estimates (4)
Jeremy LaHaye-TY Lin
David Stebbins —District 11 (Project Manager)
Abbas Abghari — OGDS-2 ’

Mark DeSalvatore-OGDS-2
_ Project File-North
Project File-South:
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State of California : Business, Transportation and Housing Agency

M emoran d um Flex your power!
Be energy efficient!
To: MR. TEJPAL BHATIA Date: March 22, 2007
DIVISION OF ENGINEERING SERVICES
STRUCTURE DESIGN SERVICES File:  11-SD-15-KP R50.2
Office of Special Funded Projects — MS 9-2/7G 11-2T0821
Hale Avenue RWalls

Wall No. 57-0507R/L
Attention: Norbert Gee

From: DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES - MS 5
OFFICE OF GEOTECHNICAL DESIGN — SOUTH 2

Subject:  Final Foundation Design Recommendations

- This memorandum presents the final foundation design recommendations for the above
referenced project on Route 15 in San Diego County. The proposed project includes constructing
two more than 124 meters long retaining walls (Wall No. 57-00507R/L) to create direct access
ramp (DAR) lanes on/off I-15 in the median area south of the Hale Avenue Undercrossing. The
types of walls include: tieback anchored walls, cantilevered and anchored soldier pile walls at
different areas based on the retaining height and the tieback interference, as shown on the
General Plan for the project in Appendix A.

A subsurface investigation for the proposed Hale Avenue DAR (Direct Access Ramp) retaining
wall structures was conducted in January 2007. The field investigation was performed in
conjunction with that for Hale Avenue UC widening. The investigation consisted of a review of
existing site information that includes the as-built Log of Test Borings (LOTB) drilled in the
early 1970’s for the Have Avenue UC, and drilling/logging of five mud-rotary soil borings
including Standard Penetration Test (SPT) performed in 2007. Boring locations at the site are
shown on a sheet in Appendix B. Soil information from the recent investigation is included on
the Plan of Log of Test Borings. The locations and elevations shown on the LOTB for the
recently completed borings and referenced in this document are based on the NAD 83 and
NADSS survey benchmarks. Elevations for the as-built LOTBs that are based on NGVD 1929
datum need add 0.63m (2.07ft) to be in consistency with NAD 88 at this site.

Subsurface Conditions

The Log of Test Borings completed in 1970, 1972, and 2007 for this site are used for the final
foundation design recommendations. The new plans of Log of Test Borings will be included in
the structure construction plans. Subsurface materials below the original ground (Elevation
+192.6m or +632 ft) at the site mainly consist of top layers of medium dense to dense silty sand
or sandy silt with clay overlying highly decomposed granitic rock at depths from 1.2 to 6m (5 to
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15 ft). At Abutments 1R and 2L, a layer (about 1 m or 3 ft thick) of stiff silty clay was
encountered within Borings B-2-07 and B-3-07, as well as B-1-70, within a depth of
approximately 1.5 meters (5 ft) below the ground surface. The embankment materials (up to 8
meters high) are import soil of mainly fine to medium sand with streaks of clay and decomposed
granitic rock.

Groundwater

Groundwater was encountered at a depth of 1.8 to 3.4m (6 to 11ft) below the original ground
(Elevation +192.6m or +632 ft) during the drilling in February 1970 and October 1972. During
the groundwater observation in January 2007, groundwater was encountered at a depth of 10.8
meters (35.3 ft) within B-1-07 and a depth of 3.8 meters (12.5 ft) within B-5-07, which
corresponds elevation +190.7 meters (+625.8 ft) within B-1-07 at Abutment 1L and +189.3
meters (+621.2 ft) within B-5-07 at Abutment 2R. Since the two observation holes are located
near Abutments 1L and 2R, 70m (230 ft) apart diagonally crossing the site, the two recently
measured water tables may be used for the left and right bridges, separately. Thus, a ground
water table at elevation +189.3 meters (+621.2 ft) is assumed for soil liquefaction analysis and
foundation design for the left bridge and elevation +190.7 meters (+625.8 ft) for the right bridge.
An average water table of the two, elevation +190.0 meters (+623.5 ft) may be used for design of
the DAR wall structures in the median area.

Scour Potential

There is no scour concern since the bridge site is not located in a creek/river channel or in any
flood/drainage watercourse.

Corrosion

In general, a minimum resistivity value of less than 1000 ohm-cm for soil and/or water indicates
presence of high quantities of soluble salts and a higher propensity for corrosion. Soil and/or
water with a resistivity of greater than 1000 ohm-cm may be considered to be non-corrosive.
Chloride and sulfate tests are not required if the minimum resistivity is greater than 1,000 ohm-
cm. Soil and water that have a minimum resistivity less than 1,000 ohm-cm need to be tested for
chlorides and sulfates. As per Caltrans Corrosion Guidelines (September 2003), a bridge site is
considered to be corrosive to R/C structure foundations, if one or more of the following
conditions exist for the representative soil and/or water samples taken at the site:

(a) Chloride concentration is 500 part per million (ppm) or greater,
(b) Sulfate concentration is 2000 ppm or greater,
(c) The pH index is 5.5 or less.

To determine whether the bridge site is corrosive to reinforced concrete structure foundations
embedded into ground, eight soil samples were collected at various depths during the foundation

investigation and tested at the Caltrans Laboratory in accordance with the applicable California
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Test Methods. Corrosion test results are summarized below in Table 1. A summary sheet of
corrosion test results for the eight soil samples is attached in Appendix C.

The results for one of the eight soil samples collected at this site indicate that the bridge site is
corrosive to R/C structure foundations. We recommend that standard design procedures for
structure foundations in corrosive areas be used.

Table 1 - Summary Results of Corrosion Test
Hale Avenue UC (Widening) Bridge No. 57-0811R/L

Sample Sample Depth Minimum Soluble Salts (ppm) '

Type (Boring) pH Resistively Sulfates .| Chlorides Corrosive
meter ohm-cm

Soil 15’ (B-1) 7.72 2700 N/A N/A No
Soil 48’ (B-1) 8.58 4700 N/A N/A No
Soil 20’ (B-2) 7.52 7100 N/A N/A No
Soil 40’ (B-2) 8.30 1600 N/A N/A No
Soil 30° (B-3) 9.14 650 49 15 No
Soil 15° (B-4) 7.84 10000 N/A N/A No
Soil 10’ (B-5) 8.02 500 508 522 Yes
Soil 20’ (B-5) 8.00 5700 N/A N/A No

Controlling Active Fault and Surface Rupture

As shown on the attached California Seismic Hazard Map 1996 by the California Department of
Transportation in Appendix D, within 27 kilometers of the bridge site, there are two active faults
that both stretch from northwest to southeast: the Newport-Inglewood-Rose Canyon/E (NIE, Mw
= 7, style Strike-slip) fault on the southwest side and the Whittier-Elsinore (WEE, Mw = 7.5,
style Strike-slip) fault on the northeast side. The distances between the bridge site and the two
faults (NIE & WEE) are respectively 22.9 and 26.7 kilometers. The controlling fault for the
bridge structure design is the WEE fault which is capable of generating a maximum credible
earthquake of moment magnitude Mw = 7.5. The horizontal Peak Bedrock Acceleration (PBA) at
this site is estimated to be 0.2g (gravity acceleration) based on the 1996 Geomatrix attenuation
relationship and to be 0.3g according to the Caltrans Hazard Map. For structural design of the
bridge, a PBA = 0.3g is conservatively recommended as was in our previous preliminary seismic
report. However, based on the estimated PBA = 0.2g with the attenuation, a Peak Ground
Acceleration of PGA = 0.3g may be used for liquefaction evaluation and retaining wall design.

The surface rupture due to fault movement is not a concern since there is no known fault crossing
through the bridge site.
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Potential for Liquefaction and Lateral Spreading

The Log of Test Borings (LOTB) completed in 1970, 1972, and 2007 for this bridge are used for
the seismic design recommendations. Subsurface materials at the site consist of top layers of
medium dense to dense silty sand or sandy silt with clay overlying highly decomposed granitic
rock. Different groundwater tables are assumed for the left and right bridges and the DAR walls
in the median area as discussed above. A ground water table at elevation +189.3 meters (+621.2
ft) is assumed for the left bridge and elevation +190.7 meters (+625.8 ft) for the right bridge. An
average water table of the two, elevation +190.0 meters (+623.5 ft) may be used for design of the
DAR wall structures in the median area. Based on the logs, the site is not susceptible to soil
liquefaction during earthquake shaking (PGA = 0.3g) and the potential for lateral spreading at the
bridge site is considered to be very low.

Horizontal ARS Curve

For this seismic design recommendation, the soil profile at this site may be classified as a Type D
as defined in the Caltrans Seismic Design Criteria (SDC). For structural design of the bridge, a
SDC Acceleration Response Spectrum (ARS) corresponding to Type D soil profile, Mw = 7.5,
and PBA of 0.3g is recommended as provided in Appendix D.

Static Earth Pressures on Walls

Static earth pressures on walls should be considered as per Caltrans Bridge Design Specifications
(BDS, 2004), Section 3.20. A minimum equivalent fluid pressure of 5.65 kPa per meter of wall
height (36 Ibs/ft* per linear foot of height) should be applied for design of the wall. A static earth
pressure in terms of an equivalent fluid pressure of 9.42 kPa per meter of wall height (60 Ibs/ft*

per linear foot of height) may be applied if the wall movement is restrained by piles or the
superstructure. To account for the effect of highway traffic/vehicle loads on the abutment wall,

an additional uniform lateral pressure of 3.5 kPa (72 Ibs/ft*) should be applied, which is
equivalent to a live load surcharge of 0.6m (2 ft) of earth. This live load surcharge may cause an
additional uniform lateral pressure of up to 5.75 kPa (120 Ibs/f*) on a wall if its lateral
movement is restrained by piles or the superstructure. The values of earth pressure do not
account for any hydrostatic pressure from standing water in the embankment materials behind the
wall since weep holes and a wall drain with filter or drainage materials are to be provided as per
Caltrans Standard Plans or Specifications.

The DAR retaining walls at the Hale Avenue UC are to be constructed in three types of walls:
tieback anchored walls, cantilevered and anchored soldier pile walls at different areas based on
the retaining height and the tieback interference. The anchored retaining walls are assumed to be
placed from the top down and restrained by ground anchors (tieback anchors). The lateral earth
pressures on the walls should be determined in accordance with Caltrans Bridge Design
Specifications (BDS) (2003) Section 5 — Retaining Walls. Three diagrams of lateral earth
pressure distributions for the three types of walls are presented in Figures 1 to 3 on Appendix E.
A soil unit weight of y = 120 Ibs/ft®, an active pressure coefficient of K, = 0.3, and a passive

“Caltrans improves mobility across California”




Mr. Tejpal Bhatia Page 5

coefficient of Kp = 3 are recommended in calculating the active and passive soil pressures on the
walls and the soldier piles. The effective widths of soldier piles installed in cohesionless soils at
this site may be increased by an adjustment factor (passive arching capability) of 0.08 times the
internal friction angle of the soil, but not to exceed a value of 3.00 (i.e. = 0.08¢ = 3.0, ¢ =30).
When a program using p-y soil spring models such as LPILE is to be used for lateral pile
analysis, the effective pile width should be the diameter of the pile. Examples of soldier pile
analysis and design can be found in Caltrans Trenching And Shoring Manual Revision 12
(January, 2000) Section 10 — Soldier Pile Systems. '

A static earth pressure diagram with a maximum ordinate of p, as shown in Figures 1 & 2 may be
applied to the anchor wall. The maximum ordinate, p,, may be calculated by Equations
(5.5.5.7.1-1 & -2) by substituting Prx With the at-rest static earth pressure, since the wall
movement is restrained by anchors. The following table lists the maximum ordinates for different
number of tieback anchors even spaced vertically per effective retaining width of the wall.

Table 1. Maximum Ordinate versus Number of Anchors

n 1 2 3 4 5
p/H
(N/r) 7.07 6.06 5.66 5.44 5.30

n —number of tieback anchors

pa — maximum ordinate of earth pressure, in kN/m?

H - anchor wall height from the top of wall to the design grade (not including any embedment
into ground), in meters

The design reaction force, R, at the design grade is resisted by the passive earth pressure on the
embedded portion of the wall as shown in Figure 1. A static passive earth pressure in terms of an
equivalent fluid pressure of 56.57 kPa per meter of wall height (360 Tbs/ft* per linear foot of
height) may be applied to determine the design reaction force. It should be noted that the static
passive earth pressure is the ultimate resistance for the design reaction force and it may not be
fully mobilized due to limited lateral movement.

To account for the effect of highway traffic/vehicle loads on the anchor wall, an additional
uniform lateral pressure of 5.75 kPa (120 1bs/ft?) should be applied, which is equivalent to a live

load surcharge of 0.6m (2 ft) of earth. The values of earth pressure do not account for any

hydrostatic pressure from standing water in the backfill materials behind the wall since weep
holes and a wall drain with filter or drainage materials are to be provided as per Caltrans
Standard Plans or Specifications.

Seismic Earth Pressures on Retaining Walls

Seismic earth pressure on the walls may be estimated using the Mononobe-Okabe method as
recommended by AASHTO (1996) - Section 6.4.3. Seismic earth pressure/thrust on a wall is a
function of the lateral displacement or stiffness of the wall among other factors. Two extreme
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displacement cases are usually considered to estimate seismic earth pressure on a wall: (a) large
displacement or low stiffness case in which an abutment or retaining wall may move laterally
(say, a displacement of up to 250A (mm), in which A is the peak ground acceleration coefficient)
without much restrain from superstructure or supporting foundations, and (b) small displacement
or high stiffness case in which a wall is restrained from any significant lateral movement by
superstructure or/and anchors or/and batter piles. A reduced seismic acceleration coefficient
equal to one half the peak ground acceleration coefficient, ky, = 0.5A (ky is the seismic
acceleration coefficient) for case (a) and an enlarged coefficient up to one and half the peak
ground acceleration coefficient, ky = 1.5A for case (b) are assumed for use as an input in the
Mononobe-Okabe analysis. Since A = 0.3g at the bridge site, ks = 0.15 for case (a) and ky = 0.45
for case (b) may be used for the pseudo-static analyses. For case (a) in which the wall may
experience a displacement of up to 75 mm (3 inches) under seismic loading, seismic active earth
pressure (not including static pressure) on the wall is estimated as 0.94H?B kN, in which H is the
wall height in meters and B (in meters) the effective retaining width of the wall (between soldier
piles, if any). A seismic active earth pressure of 4.21HB kN, which is more than twice as much
as the pressure for case (a), may be applied to case (b) where high stiffness is expected from the
tieback anchors. The total seismic earth thrust on the wall may be calculated as the seismic earth
pressure (peq = 0.94H or 4.21H) times the retaining wall area (HB). The point of application for
the seismic lateral soil thrust may be assumed at 0.5H — mid-height of the wall. If the anchor wall
is to be designed with little or no lateral movement under seismic thrust, a uniform seismic earth
pressure of peq = 4.21H corresponding to case (b) may be applied for design.

Other Loads on Walls

Load from vehicle collision on barrier should be determined in accordance with Caltrans BDS by
. the structure designer and directly applied to the top of the wall for design of the anchor wall.

Settlement of the anchor wall with inclined tieback anchors should be limited to a minimum,
since any such settlement will cause distressing in pre-stressed tendons. The inclination angle of
the tieback anchors should be designed at approximately 10° to minimize the vertical component
of the pre-stressing force in tendon while facilitating anchor construction. The vertical load on
the wall should be transferred into competent soil through soldier piles. For check of pile
compressive capacity, a plot of pile vertical ultimate resistance versus tip elevation is provided in
Appendix I for 36-inch diameter CIDH soldier piles near Abutment 1R/L. A factor of safety of
3.0 should be used for determining the allowable pile resistance for service design loads.

Seismic load due to transverse movement of the abutment may be considered as concentrated
load/impact on the wall.

Bond Resistance of Tieback Anchors

The DAR retaining wall at the abutment is to be tieback-anchored within a depth of 2 to 4 meters
(7 to 13 ft) below the top of wall by one anchor per pile. The required anchored resistance is
developed through soil bond resistance on the bonded length beyond the Rankine wedge as
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shown in Figure 1 of Appendix E. The ultimate soil bond resistance may be assumed to be 120
kPa (2.5 ksf) and a minimum factor of safety of 3.0 should be used for determining the allowable
bond resistance. It is current Caltrans’ practice that the construction contactor is to design and
proof-test the tieback anchors for the required anchored resistance. The above recommended
ultimate soil bond resistance may only be used for the purpose of cost estimate.

Alternative Analysis Method for Soldier Pile Walls

For seismic design of soldier pile retaining walls, the Mononobe-Okabe method may be used to
determine the soil pressures including dynamic inertia effect by applying assumed pseudo-static
horizontal and/or vertical accelerations. The minimum tieback force and soldier pile embedment
depth can be found based on a semi-empirical method in which pile deflection shape, and full
mobilization of the ultimate soil passive resistance and active pressure are assumed. This
approach may be appropriate for short rigid piles, but cannot predict the lateral response of long
flexible piles. In addition, one major shortcoming with the use of the Mononobe-Okabe method
is the uncertainty in determining the seismic coefficient according to the restraints that prevent
the wall from freely moving. Seismic earth pressures on walls are given above for two extreme
cases of wall movement. The pressures with four times difference are hard to be used for design
of the wall. To eliminate the uncertainty, a simple two-curve method (a Newmark-type method
as referenced in Caltrans BDS — Section 5.2.2.3) may be alternatively used for determining the
force demand on the soldier pile and the minimum tieback force. It has shown from our previous
projects that the simple numerical analysis method utilizing p-y soil spring model can more
accurately predict the response of a pile-supported tieback retaining wall than the conventional
empirical or semi-empirical methods.

The simplified procedure that can be utilized for computing lateral earth forces on piles/walls
due to cut slope instability during earthquake shaking is to develop two curves of load versus
displacement behavior to consider the soil-pile-wall interaction in a “decoupling” way. A curve
of lateral earth force versus displacement is first established by slope stability analysis for the soil
mass behind the wall based on the Newmark chart that relates the standardized maximum
displacement of the soil mass to the limiting acceleration coefficient. A second curve of lateral
Joad versus displacement for the soldier pile wall is then obtained by LPILE analysis under the
lateral earth force. The intersection between the two load-displacement curves is considered as
the lateral earth force on the wall in the sense that equal loads are applied to the sliding soil mass
and the pile/wall retaining system and the displacement compatibility is maintained between the
soil and the pile/wall.

Slope Stability of DAR Walls at Abutments
The wall height at the abutment is approximately 7.3 meters (=200.6-193.3m) (24 ft). Slope

instability of backfills behind DAR walls under seismic shaking may displace the walls and
cause significant differential settlement and cracks/damage in highway pavement.
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The global slope stability of embankment materials behind DAR walls under seismic shaking is
evaluated by performing pseudo-static slope stability analysis using the program XSTABL. It is
assumed in the pseudo-static analyses that a seismic acceleration coefficient, ky = 0.06 to 0.3, up
to the peak ground acceleration coefficient, is used while the effect of vertical acceleration is
" ignored. It is found from the XSTABL results as presented in Appendix F for the embankment
cut slope that the retaining wall should be designed adequately to provide minimum lateral
resistance to maintain the cut slope stability.

The required minimum lateral resistance is calculated as the force demand on the soldier pile
when a factor of safety FS = 1.3 for static case and FS = 1.0 for seismic cases: ky = 0.06 to 0.3 is
applied. The lateral static and seismic forces as shown in the table of Appendix G are for a
soldier pile with an effective retaining width of 3 meters (10 ft). For other retaining width, the .
minimum force demand on a pile can be calculated based on the data of the resistance of the soil
wedge and the driving force as presented in the table. The first curve of lateral earth force versus
displacement for the specific retaining width of 3 meters (10 ft) is generated by slope stability
analysis for the soil mass behind the wall based on the Newmark chart, as plotted in the chart of
Appendix G. ~

Soil Parameters for Lateral Pile Analysis using LPILE
Soil parameters are provided in Appendix H for lateral pile analysis using the LPILE program.

The soil parameters were estimated from correlations with Standard Penetration Testing (SPT)
blow counts and soil models as presented in the Technical Manual for LPILE 5 (October, 2004).

The calculations were conducted based on the Log of Test Borings completed in 1970 and 2007 for

this bridge site. The tabulated soil data and layer elevations are given in the table in Appendix H
for soldier piles near Abutment 1R/L. Specifically, the soil effective unit weight, undrained shear
strength, angle of internal friction, initial modulus of subgrade reaction, and soil type of p-y model
are given in Column 8, 12, 13, 15, and 16 respectively. The ground elevation for piles near the
abutments is assumed at the design grade of the wall to not consider the overburden effect from the
approach fills at the abutments. LPILE seems to overestimate the lateral pile stiffness for a pile
with an embedded pile head below the ground. Thus it is advised that a reduced embedment depth
below the ground surface to the embedded pile head be used to discount the overburden effect in
~ an LPILE analysis.

Construction Considerations

1. Placement of concrete for wall structure should conform to the provisions in Section 19-3,
“Structure Excavation and Backfill” and Section 51, “Concrete Structures” of Caltrans Standard
Specifications.

2. The 915mm (36”) diameter CIDH soldier piles are to be constructed in subsurface materials
ranging from medium dense to dense silty sand or sandy silt with clay, to highly or moderately
decomposed granitic rock. The contractor should anticipate difficult drilling conditions that
exceed those normally encountered in alluvial soil and should be advised to use suitable drilling
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or coring equipment for the construction of the CIDH pilés. Augering or drilling through sandy .

soil or decomposed rock may cause caving condition in hole being drilled. The contractor’s
attention should be drawn to Section 49-4.01 and 49-4.03 of Caltrans Standard Specifications. A
drilled hole should be filled with concrete on the same day it is drilled, or the hole should be
protected from caving.

3. The tip elevation of the CIDH piles at the abutments may be below the observed groundwater
that is approximately 1.8 — 3.4 meters (6 — 11 ft) below the current local street surface. The
contractor should anticipate that groundwater may be higher during pile construction if it is in
wet or rainy season. Any temporary casing used to construct the CIDH piles shall be removed
during concrete placement.

4. All drilled holes for CIDH piles are to be cleaned out and inspected prior to placement of
reinforcing cage or placing the concrete. Any wet-constructed CIDH piles should be inspected by
Gamma-Gamma logging through pre-installed PVC tubes. Memos to Designers 3-1, Attachment
B should be referenced for layout details of inspection PVC tubes.

5. The Engineer shall specify in the special provisions the requirements of Tunnel Safety Orders
for the CIDH pile work that meets the definition of a tunnel or shaft, as described in the Highway
Design Manual, Section 110.12 “Tunnel Safety Orders.”

Discussion

The foundation design recommendations contained in this report are based on specific project
information regarding the proposed structure, loading conditions and foundation dimensions
provided by the Structure Designer. If any conceptual changes are made during final project
design, this Office should be notified of those changes and review the changes to determine
whether the foundation recommendations are still applicable.

If there are any questions or comments, please contact Jin-xing Zha at (916) 227-4519 ‘or Calnet
8-498-4519 or Angel Perez-Cobo at (916) 227-7167 or Calnet 8-498-7167.

JIN-XING ZHA ANGEL PEREZ-COBO

Transportation Engineer — Civil Senior Transportation Engineer

Office of Geotechnical Design — South 2 Office of Geotechnical Design — South 2
Attachments

File Room in Trabslab
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State of Callfornia

Memorandum
To DIMITAR PEEV (MS 333) ; pate: March 3, 2008
Project Engineer '
Design File: 11-SD-15
KP R48.3/R50.7
(PM R30.0/R31.5))
EA 11-2T0821
From : DEPARTMENT OF TRANSPORTATION - DISTRICT 11

Subject:

PAVEMENT ENGINEERING SECTION
STRUCTURAIL SECTIONS RECOMMENDATIONS - Corracted
The preVious structural section recommendation fumished in the' October 30, 2007

memo has been corrected for the HOV Managed Lane portion of this project.

The Highway Design Manual, revised June 26, 2007 is the guideline for pavement
design. :

The Traffic Forecasting Branch has furnished Traffic Indices (Tls), used in the design.
The design criterion for the soil is based on an R (Resistance)- value of 15 for the

existing subgrade soils. This value is based on previous projects in the area and is
representative of the soil strength encountered in the project vicinity.

QOutside Main L ane (T] = 14.5, R-value = 15)

Brefered PCC Qption AC Option

300 mm PCC 60 mm AC (Type A)
150 mm ACB 1656 mm ACB

195 mm AB - Class 2 750 mm AB — Class 2

Inside Main Lane (T1 = 12.5, R-value = 15)

270 mm PCC
150 mm ACB
. 195 mm AB.—- Class 2

Business, Transportation and Housing Agericy




The Highway Design Manual, Section 603.4, recommends that the shoulders be
constructed of the same material as the main lane pavement in order to facilitate
construction, improve pavement performance, and reduce maintenance costs.

For the outside shoulder, AC may be used when the adjacent outside PCC lane
is 4.27 m wide. .

For the inside shoulder, AC may be used with the standard 3.2 m wide adjacent PCC
lane.

Main Lane Outside Shoulder (T = 9.0, R-valug = 15)

BCC Alternate AC Alternate
300 mm PCC . 135 mm AC (Type A)

150 mm ACB | 450 mm AB ~ Class 2
195 mm AB — Class 2 '

Main_ l.ane Inside Shouldar (T = 9.0, R-value = 15)

PCC Alternate AC Alternate
270 mm PCC 135 mm AC (Type A)
150 mm ACB 450 mm AB — Class 2

195 mm AB ~ Class 2

HOV | ane (Tl = 11.0, R-value = 15)
No | ateral Support
240 mm PCC

120 mm ACB
165 mm AB - Class 2

HOV Shoulder (TI = 8.0, R-value = 15)

BCC Alternate AC Alternate
240 mm PCC 120 mm AC (Type A)
120 mm ACB 390 mm AB - Class 2

165 mm AB ~ Class 2




Ramp Traveled Way (Tl = 10.0, R-value = 15)

Alternafe 1. Aliernate 2
60 mm AC (Type A) 150 mm AC (Type A)
300 mm AC Base 510 mm AB — Class 2

Ramp Shoulder (T = 8.5, R-value = 15)

Alternate 1. Alternate 2
60 mm AC (Type A) 90 mm AC (Type A)
180 mm AC Base 315 mm AB — Class 2

(T) = 11.5, R-value = 20)
(Clarence Lane, Felicita Road & Ninth Avenue) \

Alternate 1 Alternate 2
60 mm AC (Type A) 180 mm AC (Type A)
360 mm AC Base 540 mm AB - Class 2

Local Streets Traveled Way (T = 11.5, R-value = 5)
(Valley Parkway & Hale Avenue)

- Alternate 1 Alternate 2
80 mm AC (Type A) 180 mm AC (Type A)
405 mm AC Base 680 mm AB — Class 2

CHP Enforcement Pads/Maintenance Vehicle Pullouts

90 mm AC (Type A)
300 mm AB — Class 2

1) If the shoulder width is less than 1.2 m wide, then the traveled way structural section
shall be used in lieu of the shoulder structural section.

2) Local Streets are designed, per regional standards, with a uniform structural section
from fiowline of gutter to flowline of gutter.

3) The aggregate gradation for the AC (Type A) is 19.0 maximum, coarse.

4) The recommended PG grade of asphalt for the AC is PG 64-10,

5) To achieve the 40 year long life pavement design, PCC pavement will have dowel
bars at the transverse joints and tie bars in the longitudinal joints as shown in the
Standard Plans.



- If you have questions with regards to this memorandum, please contact me at 858-467-

ccCl

4056 or FAX at 858-467-4063.

A Padilla (DME)

G Vettese (MS 330)
D Stebbins (MS 333)
15.2T0821.ss4.doc

=T <

David Evans

District Pavement Engineer
District 11 Materials Lab
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