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1. Foundation Report dated on 2/17/2010
2. Foundation Review dated on 8/22/2011
3. Geotechnical Design Report Union Valley Parkway dated 8/20/2009
4. Sound Wall Foundation Report dated 1/26/11
5. Abandoned oil pipeline disclosure
6. Site Investigation Report
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FFoundation Report
Scope of Work

A Foundation Report (FR) is provided for the above referenced project. The proposed project is
located ncar the towns of Orcutt and Santa Maria in Santa Barbara County, Censtruction of an
interchange with an overcrossing to carry Union Valley Parkway (UVP) over SR 101 is
proposed. Improvements arc proposed to provide access to SR 101 via UVP, which is classified
as a major arlerial for the community. Construction of the interchange is also intended increase
the levels of service at the adjacent SR 101 interchanges, Clark Avenue to the south and South
Santa Maria Undercrossing to the north. A General Plan showing a prelerred alternative was
provided by Design. Review of published geologic data and previous geoteehnical reports, leld
reconnaissance, and design calculalions were performed as part of the geotechnical investigation.
This Toundation Report supercedes the Preliminary Foundation Report [or the Union Valley
Parkway OC dated October 8, 2009.

The purpose of this report is to document geotechnical conditions and provide foundation
recommendations,

Prajeet Description

SR 101 through the project limits is classified as a principal arterial. The existing roadway trends
to the northwest/southeast and is a four-lane divided freeway with 12-foot lanes, 2-foot inside
shoulders, 8-foot outside shoulders and an unpaved median. The roadway was constructed on
cut and fill slopes graded to 2:1 (H:V). Agricultural lands border SR 101 to the cast and county
property separates a residential development from the right of way to the west. Morningside
Drive, a paved frontage road, parallels the northbound lanes to the north of the proposed
interchange then becomes unpaved and turns to the east in the approximate area of the proposed
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cast abutment of the overcrossing. Tastbound UVP dead-ends approximately 500 feet west of
SR 101 at the intersection of UVP and Boardwalk TLane. A CMU soundwall parallels the
southbound lanes and tapers to the southwest before terminating to the north of the proposed
west overcrossing abutment,

'I'he General Plan provided by Design shows a skewed two-span overcrossing bridge supported
on Class 140 piles with (3) bent columns. Refer to the attached General Plan for details.
Construction of the approach embankment to the west of SR 101 has been started as part of a
previous project and will be partially utilized as the approach embankment for the proposed
structure. An approach embankment will be constructed at the east abutment. NGVD29
elevation datum is used throughout the project plans and to reference top of boring elevations to
the plans.

Pertinent Reports and Investigations

The following publications were used to assist in the assessment ol site condilions:

. Druft Geolechnical Design Report, EA 05-463801, Caltrans, Brandon Badeker, 2009,
2. Geologic Hazards Report Union Valley Interchange, EA 05-463800, Caltrans, 1999,

3, Preliminary Geotechnical Report Union Valley Interchange, LA 05-463800, Caltrans,
2002.

4, Geologic Map of California, Santa Maria Sheet. California Division of Mincs and
Geology, C.W. Jennings, 1959.

5. Preliminary Foundation Report, EA 05-463801, Cullrans, Ryan Turner, 2009.

Physical Setting

The project is located in the Santa Maria Valley ecological subsection of the Central California
Coast. The mean annual precipitation is between 12 and 15 inches and the mean annual air
temperature is 57° T. The climate is hot and sub-humid and is affected by the marine influence,
with morning fog often present in the summer months.

The main drainage feature in the region is the Santa Maria River to the north of the project,
which is dry for most of the year but swells during winter storms. Swales, drop inlets, and
culverts currently manage swrface drainage in the vicinity of the proposed overcrossing. No
streams or rivers lie within the project extents.
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[field Investigation and Laboratory Testing

Three mud-rotary borings were drilled at the site to determine the subsurface conditions at the
proposcd foundation locations. In-situ soil strength parameters were determined using the
Standard Penetration "T'est (SP'I) for cohesionless soils. No significant layers of cohesive soils
were encounlered in the borings. l.aboratory tests were used to determine the particle size
distribution and corrosion potential ol representative samples obtained at depth.

Site Geology and Subsurface Conditions

Geology

The region falls within the Coast Ranges geomorphic province of California. Northwest trending
mountains bordering the Pacific Occan characterize the province. The project site is located at
the [ool of the Coast Ranges in the Santa Maria Valley between the mountains and the ocean.
Quatcrnary aged dune sands are shown on the peologic map for the area. Fine to medium grained
sands were encountered during construction ol the adjacent Clark Avenue and South Sanla Maria
Undercrossing interchanges and are cxposcd in cut slopes within the project cxtents.  Similar
soils were encountered during the subsurface investigation.

Subsurface Conditions

T'ield observations, in-situ sampling, and laboratory testing indicate that the site is underlain by
50-60 feet of medium dense to very dense poorly-graded dune sands. The dune deposits are
mostly fine to medium grained sands with trace non-plastic fines. Interbedded layers of silty
sands, silts, clayey sands, and poorly-graded sands were encountered beneath the dune deposits to
a depth of approximately 120 feet at the bottom of the borings.

Crroundwater

Open observation wells were installed in borings R-09-001 and R-09-003 to observe fluctuations
in groundwatcr levels and determinge it groundwater will influence construction and foundation

design. Results of the groundwater-monitoring program arc summarized in ‘Table 1.
Table 1. Groundwater Elevations

Boring Date Groundwater Elevation(ft)
R-09-001 | 12/28/2009 411.9
R-09-003 | 12/28/2009 413.0
R-09-001 | 1/25/2010 412.0
R-09-003 | 1/25/2010 413.0

Scour Fvaluation

There is no polential lor scour at this site.
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Corrosion Evaluation

The Department considers a site to be corrosive to foundation elements if one or more of the
tollowing conditions exist for the representative soil and/or water samples taken at the site: pH of
less than 5.5, chloride content greater than 500 ppm, or sulphate content greater than 2000 ppm.
Soil samples were oblained in each ol the three borings and sent to the District 5 Geotechnical
[aboratory [or corrosion potential evaluation. Based on the results of the corrosion analyses, the
sitc is considered ta be corrosive. Protection of foundation clements should be considered.
Refer to the table below for complete corrosion testing results.

Table 2. Corrosion Testing Summary

Boring 1D |  Depth (i) pll | Resistivity ohm-em | Chiloride ppm | Sulphate ppm | Corrosive
R-09-001 6.9-10.4 5.28 9500 = - YES
R-09-001 15.4-204  [7.02 7300 - - NO
R-09-001 254-304 |7.00 6200 = - NO
R-09-001 35.4-40.4 7.35 6300 - - NO
R-09-001 45.4-504 | 7.47 5300 2 - NO
R-02-001 66.9-70.4  [6.88 5400 - - NO
R-09-001 86.9-90.4 [6.78 4100 - - NO
R-09-002 15.520.0 [7.15 9500 - . NO
R-09-002 36.5-40.0  [7.13 7650 - - NO
R-09-002 66.5-70.0  [6.77 8600 - - NO
R-09-002 81.5-85.0 [6.88 4700 - - NO
R-09-003 3.2-11.7 7.70 8190 _1 - - NO
R-09-003 25.2-31.7 [8.00 6820 - - NO
R-09-003 35.2-41.7  [7.90 7000 - - NO
R-09-003 55.2-61.7 [8.00 gL10 - - NO
R-09-003 80.2-86.7 |7.60 6420 - i - NO

Seismic Recommendations

Based on the 2009 Caltrans Seismic Design Procedure, the following active and potentially
active [aults are located within the vicinity of the project site. The Caltrans ARS Online Tool
was used to develop ARS curves for deterministic and probabilistic seismic prediction models.
An average shear wave velocity of 961 ft/sec (293 m/s) for the upper 100 feet of soil was
estimated using correlations to the SPT and used to generate the ARS curves. The corresponding
design envelope ARS curve is presented in figure 1. A basin factor of 1.0 was assumed for this
location and a near fault factor was applied to the data due to the proximity of the faults, Curve
data points are included as an attachment to this repoit.
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Figure 1. Design ARS Curve

Soils with a potential for liquetaction arc saturated loose sands and gravels. Based on soil types
encountered within the project limits, liquetaction potential is low duc o dense soils and a low

groundwater table.

As-Built Foundation Data

As-built foundation plans, details, and logs of test borings weic available for the Clark Avenue
and South Santa Maria Undercrossing bridges to the south and north of the project location. The
Clark Avenue Overcrossing is founded on CIDH piles in sandy soils. The Santa Maria Way
Undercrossing is founded on driven precast concrete piles in dune sands similar to those
encountered at the Union Valley Parkway site.
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Foundation Recommendations
Driven Displacement Piles

Class 140 driven displacement piles such as Standard Plan precast concrete piles, closed end pipe
piles, or small diameler open-ended pipe piles are recommended [or support of the new s(ruclure.
It 18 assumed that open-ended pipe piles will plug during driving, behaving as a displacement
pile. Open-ended pipe piles also allow for pre-drilling if hard strata are encountered before
reaching the required driving depth. Piles will develop required axial resistance from skin
friction and end bearing in the dune sand. Should the pile tip elevations required to meet lateral
load demands exceed the specified pile tip elevations required for axial load demands presented
in the following table, Geotechnical Design shall be contacted for further recommendations.
Recommended pile tip elevations are provided in the tables below.

Abutment Foundations Design Recommendations
[LRFD Service-I [.imit LRED Service-1 ) . 5
Support | puoron. | Cul-off State Load (Kips) per | [imit State Total Rhé:il;lqt:izlc Design Tip | Specified Tip NO'S:;?:IE:;ZEHB
Location P2 | Blevation (f) Support Load (kips) per Pile o Elevations (ft)| Elevation (ft) e Rrites
el (kips) Required (kips)
- {Compressian)
I'otal Permanent
Abut. | | Class 140 487.52 2200 1575 L10 220 430(a), 430(c) 430 220
Abul. 3 | Class 140 496.72 2200 1575 Lo 220 443(n), 443(c) 443 220
Notes:
1) Design tip elevafions are controlled hy: (a) Compression, and (c) Settlement
2)  The specified tip elevation shall not be raised above the desivn tip elevations for tension, lateral, and
tolerable settiement.
Bent Foundation Design Recommendations
] = Required Factored Nominal Resistance (Kips) & 3
s = 3T - k=) e 2
B & @ g 2 g > ‘ . g D £°5
] ; 5 ‘g‘ ) A PN Strength Limit Extreme Event 4 B 2 g
2 E R Eaw EL 8 B o g O & @
— = @ - o B c(}j"g Qﬂi’ 12"—‘ — 4 S
5 2 £ | p &S| Az g e g E EEe
2 ) g 3 = o8 Comp. Tension Comp. Tension = a4 B —-§
2] = = R =" —0.7 0.7 = i €n w2 6 -2
(% Q 5 ~Z (©=0.7) | (p=0.7) (p=1) (p=1) g 7 8
Class agliyed)
Benl 2 e 466.75 1770 l 264 0 105 0 446( u-11), 431 264
140
431 (c)
Notes:

1) Design tip elevations are controlied by: (a-I) Compression (Strength Limit), (a-1l) Compression
(Extreme Event), and (c) Settlement.

2} The specified tip elevation shall nat be raised abave the design tip elevations for tensian, lateral,
and tolerable settlement.
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Pile Data Table
Required Nominal Resistance Mistitiial
Location Pile Type | (kips) [)c5|g|1 L P Spcmf'!ed g Driving Resistance
; = Clevation (1) Elevation (ft) ;
Compression lension (kips)
Abut. | Class 140 220 0 430(a), 430(c) 430 220
Bent 2 Class 140 264 0 431 (a-T), 446(a-11), 431(c) 431 264
Abnt. 3 Class 140 220 1] 443(a), 443(c) 443 220

Notes:

1) Design tip elevations for Abutments are controlled by: (a) Compression and (c) Settlement.

2} Design tip elevations for Bents are controlled by: (a-1) Compression (Strength Limit), (u-11)
Compression (Exireme Event), and (¢) Settlement.

3} The specified tip elevation shall not he raised ahove the design tip elevations for tension load,
lateral load, and tolerable settlement

Approach Fill Earthwork

[ill slopes for the abutment approach embankments are recommended at a slope of 2:1
(horizontal: vertical). Exisling cut and fill slopes at 2:1 in the project vicinity are performing
suitably. I non-nalive soils are imported o construct the approach fills, laboratory testing shall
be performed to ensure that soils meet the minimum requirements for back (i1l as required by the
Standard Specification. Settlement of the approach fills and underlying bearing sirata is expected
to be immediate due to the absence of cohesive soils. Settlement was estimated using Hough’s
Method, which correlates SPT data to a bearing capacity factor used to calculate the amount of
settlement. Total calculated settlement for Abutment 1 is 2.5 inches and calculated settlement for
Abutmenl 3 is 2.5 inches. No [ill delay period is required prior to pile installation.

Construction Considerations

Dense sands may limit the depth to which displacement piles can be driven. Pre-drilling of open-
ended pipe piles may be required to advance piles to the required tip elevations.

Corrosive soils were encountered in the borings. Cotrosion mitigation should be considered to
protect the structure [rom damage.
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If yvou have any questions or comments, please contact Ryan Turner at (805) 549-3750 or
Michael Finegan at (805) 549-3194.

MICHAEL S. FINEGAN, P.E., CHIEF

] ‘tation Cngineer Geotechnical Design - North
Geotechnical Design — North Branch D
Branch D

G Roy Bibbens / GDN Records
GS File Room (email gs file room@dot.ca.gov)
Job T'ile / Branch D Records
GS Corporate (cmail Mark Willian@@dolt.ca.gov)
David Beard / Project Manager
Structure Construction RE Pending File (email RE pending_file@dot.ca.gov)
Kelly Holden / DES Office Engineer
Andrew Tan / PCLE
Douglas Lambert / DME
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1. Introduction

The Office of Geotechnical Design North (OGDN) has prepared this Geotechnical Design
Report to provide geotechnical recommendations for the proposed interchange at Union
Valley Parkway and Highway 101, postmiles 83.1 to 83.9, near the town of Orcutt, in Santa
Barbara County. The interchange is proposed to consist of an overcrossing of Highway 101
ncar postmile 83.4, northbound and southbound onramps and offramps, and infiltration
basins.

The purpose of this report is to document subsurface geotechnical conditions, provide
analysis of anticipated site conditions as they pertain to the project herein, and to recommend
design and construction criteria for the roadway portions of the project. This report also
established a geotechnical baseline to be used in assessing the existence and scope of
changed site conditions.

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

2. Pertinent Reports and Investigations

The District has provided topographic surveys and project plans. The following presents a
list of references used in preparation of this report.

» Topographic Map of the Orcutt quadrangle, California, United States Geological Survey,
1974

e Topographic Map of the Santa Maria quadrangle, California, United States Geological
Survey, 1982

e Jennings, C.W., 1959, Geologic map of California: Santa Maria sheet: California Division
of Mines and Geology

e Tennyson, M.E., 1992, Preliminary geologic map of Santa Maria 30' by 60' quadrangle,
California; U.S. Geological Survey, Open-File Report OF-92-189, scale 1:100000

e Sadigh, et al, 1997 attenuation equations,
http://peer.berkeley.edu/course modules/eqrd/IntExmp/atten03.htm#calcanch

e Western Regional Climate Center for 1948-2008

» Geologic Hazards Report, Union Valley Interchange, Caltrans, November 15, 1999

e Preliminary Geotechnical Report, Union Valley Interchange, Caltrans, June 12, 2002

e Caltrans Statewide Storm Water Quality Practice Guidelines, CTSW-RT-02-009, May
2003

e As Built Plans for Construction on State Highway in Santa Barbara County in and near
Santa Maria on Route 101 from South Santa Maria Undercrossing to Donovan Road
Overcrossing and on Route 166 from Cuyama River Bridge 51-218 to Cuyama River
Bridge 51-41, Contract No. 05-413604, September 16, 1996

“Caltrans improves mobility across California”
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» As Built Plans for Construction on State Highway in Santa Barbara County about 5.9 miles
south of Santa Maria at and near Clark Avenue, Contract No. 05-047704, January 23, 1967
e As Built Plans for Construction on State Highway in Santa Barbara County from Solomon

Summit Undercrossing to South Santa Maria to South Santa Maria Undercrossing, Contract
No. 05-339404, February 7, 1996

3.  Existing Facilities and Proposed Improvements

Highway 101 trends toward the northwest through the project arca and extends from
postmiles 83.1 to 83.9 (Plate 1). It is an improved four- lane highway with twelve-foot lanes,
four to eight foot shoulders and unpaved center median. The roadway was constructed on a
cut/fill with both cut and fill slopes graded to 2:1 (H:V). The cut and fill slopes are
moderately vegetated are moderately rilled and heavily burrowed. The area to the west of
Highway 101 at the proposed overcrossing has been previously graded into apparent
approach embankments. Above and below ground utilities are situated on either side of the
roadway. An old frontage road consisting of degraded asphalt-concrete was observed to the
west of the highway in the vicinity of the proposed overcrossing. A maintained, A.C. paved
frontage road (Morningside Drive) is situated to the northeast of the project site, and
connects to the overcrossing at Santa Maria Way to the north of the project site. The area to
the east of the highway is characterized by agricultural lands while the City of Santa Maria
and single family residential subdivisions lie to the west of the roadway.

The project is proposed to add an interchange at Union Valley Parkway and Highway 101
(Figure 4). The interchange is to consist of an bridge (overcrossing) as well as northbound
and southbound onramps and offramps. Infiltration basins are proposed for the interior ramp
areas as well as the areas between the ramps and the abutments on either side of the roadway.
The new cut and fill slopes are proposed to be graded at 2:1 (H:V).

There are five infiltration basins planned for the interchange. Three of the basins are situated
to the cast of the highway and two to the west of the highway. Their locations and elevations
are depicted on the Plate 4.

4.  Physical Setting

The physical setting of the project site and the surrounding area was reviewed to aid in
project design and construction planning. The physical setting includes climate, topography
and drainage, man-made and natural features, geology and seismicity characteristics.

4.1 Climate

According to the Western Regional Climate Center, the average annual precipitation at
the Santa Maria Airport (located approximately 2.5 miles northwest of the project site)
is 12.88 in. The majority of this precipitation (80%) occurs during the months of

“Caltrans improves mobility across California”
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January to March. The average snowfall in this area is approximately 0.0 in. The
average maximum daily air temperature throughout the warmest month (July) is 72.9°F
and the average minimum daily air temperature throughout the coldest month (January)
1s 63.1°F. Refer to Table 1 for the monthly climate summary.

Table 1: Period of Record Monthly Climate Summary

Santa Maria Public AP, California (047946) Period of Record : 1/1/1948 to 1/31/2008
Jan | Feb | Mar | Apr [ May | Jun | Jul [Aug| Sep | Oct |Nov| Dec | Annual

Average Max.
Temperature (°F)
Average Min.
Temperature (°F)
Average Total
Precipitation (in.)
Average Total
Snowfall (in.)

63.1 | 64.4|648 | 669|683 |70.7|72.9(73.3|74.4|73.5|69.3| 64.4 | 68.8

3891409 42,1 |143.5|46.8 [50.1 [ 53.1 [53.7|52.2|47.9(42.7| 38.6 | 459

2550127323 11.0510.29(0.04(0.03(0.03]10.20]{0.48|1.33| 1.85 | 12.88

00(00]00]00]00]00]00]00]00(00]00] 0.0 0.0

4.2 Topography and Drainage

Based on the USGS topographic map of the Orcutt and Santa Maria quadrangles, the
topographic survey and our field investigation, the site area lies in an area of low to
moderate topographic relief with elevations ranging from approximately 420 feet to 530
feet above mean sea level in the immediate vicinity of the project site (Plate 2). Slopes
in the project area range from 2:1(H:V) and {latter.

Surface drainage for the highway appeared to be managed by a system of side swales,
drop inlets and culverts.

4.3 Man-made and Natural Features of Engineering and Construction Significance

The area to the west of the proposed overcrossing has been previously graded into
apparent approach embankments and access roads.

Aboveground or belowground utilities were observed to the east and west of the
roadway during the site reconnaissance.

Embankment fills slopes along the roadway were placed at 2:1 (H:V) and the existing
cut slopes are at 2:1 (H:V). The embankment slopes are moderately vegetated and are
experiencing a moderate amount of surficial erosion in the form of rilling. The cut
slopes are also performing similarly. Numerous animal burrows were observed in the
slopes.

4.4 Regional and Local Geology and Seismicity
This portion of Highway 101 lies in the Coast Ranges geomorphic province. The
province is characterized by west to northwest trending mountains bordering the Pacific
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Ocean. The mountains were created by active uplift along several northwest trending
reverse faults.

According to the Geologic Map of California, Santa Maria sheet (CDMG, 1959), the
project was constructed on Quaternary dune sand (Plate 3). The sand has been
confirmed via the as-built LOTB’s for the surrounding structures and our site
reconnaissance. The upper 50-feet of material consists of semi-compact to dense,
yellow, orange-brown, and brown, mostly fine to medium grained SAND (SM), few
rounded gravels, and trace to few fines. The material was dry to slightly moist and
micaceous. Locally, the dune sand is exposed in many of the cut slopes. Artificial fill
associated with roadway construction composes the embankment slopes to the east of
the roadway.

The State of California, Department of Conservation Map of California Showing
Principle Asbestos Deposits was reviewed. According to this map, the site is not near
an area of naturally occurring asbestos. Asbestos forming minerals such as chrysotile,
actinolite or tremolite were not observed during the site reconnaissance.

Based on the California Seismic Hazard Map with errata (Caltrans, 1996), the
controlling fault is the Casmalia fault (CMA). The CMA is a reverse type of fault. The
fault possesses a Maximum Credible Earthquake moment magnitude of M,, = 6.75 and
1s located approximately 0.2.5 miles west of the project site. Based on the Attenuation
Curves (Mualchin and Jones, 1982) the peak bedrock acceleration at the site is about
0.48g. The peak ground acceleration is about 0.53g for a reverse type fault based on
the Geometrix (1997) attenuation curves.

According to the Alquist Priolo Special Study Zone maps, the site is not located within
a Special Study Zone (SSZ).

A detailed site specific analysw will be conducted during the Foundation Report phase
of investigation for the overcrossing.

4.5 Soil Survey

We reviewed the United States Department of Agriculture - Natural Resource
Conservation Service web page for soil survey information. The web page can be
found at http://websoilsurvey.nres.usda.gov/app/.  According to the WSS for the
Northern Santa Barbara Area (CA672) the surficial soils consist primarily of Oceano
sand (OcD) with some Marina sand (Mak) at the northerly portion of the project site.
The survey indicates that the MaE is a well to poorly sorted, fine to medium grained
SAND (SP-SM). The Oc¢D is a well sorted, fine to medium grained SAND (SM). Both
the MaE and OcD are nonplastic and have a moderate risk of corrosion to uncoated
steel and concrete.

“"Caltrans improves mobility across California
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Exploration

5.1 Drilling, Sampling and Testing ‘

In order to determine the suitability of the on-site soils to infiltration, five percolation
tests were performed to a maximum depth of thirty feet below the existing ground
surface (Plate 4). Percolation tests were performed by boring a hole using hand
operated equipment, placing slotted PVC pipe to the bottom of the hole, and filling the
annular space with clean sand. Percolation tests were performed until consecutive
readings stabilized within ten percent. A double-ring infiltrometer was not used due to
the depth of the tests, and the amount of excavation required for such a test. Table 2
shows the percolation rates for the 5 test locations.

Table 2: Percolation Test Summary

Test Location | Basin Number Percolation Rate
1 1 0.83 minutes/inch (72.3 in/hr)
2 2 0.28 minutes/inch (214 in/hr)
3 3 1.39 minutes/inch (43.2 in/hr)
4 4 1.2 minutes/inch (50 in/hr)
5 5 0.42 minutes/inch (143 in/hr)

Due to the high percolation rate (50 in/hr to 214 in/hr) the on-site soils will not be able
to readily retain water if it is determined that not all of the basins will be used for
infiltration. If any of the basins will be used for detention, the soils may need to be
treated for such usage. Treatment may include the addition of an impermeable liner
(artificial or natural) either on the basin surface, or buried below the basin surface. [f
such a treatment is desired we can provide recommendations in an addendum report.

Also due to the high percolation rate, basins should not be situated at an elevation
above any surrounding improvements. According to the elevations provided in the
project plans, there may be a potential for seepage from Basins 3 and 4 through the cut
slope.

According to page B20, Appendix B of the Caltrans Statewide Storm Water Quality
Practice Guidelines states that the maximum infiltration rate allowed for any infiltration
device is 2.5 in/hr unless approved by the Regional Water Quality Control Board. We
were informed that the basin complex design may comprise detention, pumping and
infiltration. The above percolation rates should be used for design of the stormwater
system. '

5.2 Geophysical Studies
Because the existing materials on either side of the highway are anticipated to be
rippable, a geophysical survey was not conducted.

“Caltrans improves mobility across California™
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Geotechnical Conditions

6.1 Natural Slope Stability

The existing slopes in the project area appear globally stable. There is a minor to
moderate amount of surficial erosion in the area as evidenced by rilling of the slopes.
Numerous animal burrows were present in both embankment and cut slopes.

6.2 Subsurface Soil Conditions

According to the as-built LOTB’s and the subsurface investigation, the top fifty feet of
soils consist well sorted to poorly sorted silty SAND (SP-SM) that is semi-compact to
dense, dry to slightly moist, fine to medium grained, and contains few fine rounded
gravels and trace to few fines. The material is non to weakly cemented and micaceous.

6.3 Rock Conditions
There is no rock within the project limits.

6.4 Water

6.4.1 Surface Water
Surface water is being handled by a system of side swales, drop inlets and
culverts.

6.4.2 Ground Water

According to the Water Data Library provided through the Department of Water
Resources, http://www.water.ca.gov/waterdatalibrary/, groundwater currently
lies at about 100 to 150 feet below existing ground surface. Ground water
levels may fluctuate with seasonal rainfall and local water pumping for
irrigation. Groundwater was not encountered during the subsurface soil
exploration.

6.5 Erosion

As shown on the site topographic map, there are many existing slopes within the project
boundaries. The existing cut and fill slopes are moderately vegetated with native
vegetation and show minor amounts of erosion. Erosion on the slopes is moderate to
high and new slopes should be graded at 2:1 (H:V) to accommodate the erosion
potential.

A soil erodibility factor (k) is a measure of the susceptibility of soil particles to
detachment and transport by rainfall and runoff. A soil erodibility factor of k = 0.35 is
recommended for the silty sand present at the site. Soil erosion protection should be
applied to the slope faces.

“Caltrans improves mobility across California”
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7.0  Geotechnical Conclusions and Recommendations

7.1 Fill Slopes

For embankment fills, a 2:1 (H:V) or flatter slope is the recommended due to the
crosion potential nature of the subsurface materials. All embankment slopes should be
constructed in accordance with Caltrans Standard Specification Section 19-5 and 19-6.

7.2 Cut Slopes

Because the materials anticipated to be exposed in the new cut slopes are
underconsolidated and subject to moderate to sever water and wind erosion, the
proposed cut slopes should be graded at 2.5:1 (H:V).

7.3 Rockfall
There is no rockfall associated with the project.

7.4 Stepped Slopes
Stepped slopes are not anticipated to be used on this project.

7.5 Settlement

Soils encountered during the ficld reconnaissance were did not appear to contain
significant amounts of plastic fines. We do not suggest earthwork quantities be
adjusted to account for settlement.

7.6 Rippability and Blasting
The silty sand with gravel 1s 100% rippable.

8.  Material Sources and Disposal

The material to be used as fill will come from the cut sections. The cuts and fills
have been balanced as much as possible to minimize importing or exporting fill.
The material on-site will consist of sands and silty sands. The material should be
suitable for the construction of the new embankment slopes provided they meet
all of our specifications. With exception to the surface erosion, the previously
graded slopes to the west of the site appeared stable and suitable for use provided
they have been constructed in accordance with our standard specifications. Refer
to Section 19-6.01 of the Standard Specifications for more information.

“Caltrans improves mobility across California”
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9, Construction Considerations

The design of the stormwater treatment system will need to tuke into account the
high percolution rate of the soils. The basins should not be designed at an
elevation above sumounding improvements as scopage may Oecur.

Trenches and bonngs performed in this aren will have a high potential for
collupse and will need w be shored,

10.  Appendices

L1 Plates
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APPENDIX 11.1
Plates
Plate 1: Vicinity Map
Plate 2: Topographic Map
Plate 3: Geologic Map

Plate 4: Project Layout
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4. Sound Wall Foundation Report dated 1/26/11



State of California Business, Transportation and Housing Agency Department of Transportation

M emo rand UM riex your power! Be energy efficient!

To: BORIS AYAVIRI Date: January 26, 2011 Senior Transportation Engineer Central Region Project
Development File: 05-SB-101-83.1/83.9 Design 11/ Branch V Union Valley Pkwy OC
EA: 05-463801 Project ID: 0500000550 Attn: Anonh Sengmany Project Engineer

From: DEPARTMENT OF TRANSPORTATION DIVISION OF ENGINEERING SERVICES
GEOTECHNICAL SERVICES

Subject: Sound Wall Foundation Report
Scope of Work

A Foundation Report (FR) is provided for the above referenced project. The proposed
project is located near the towns of Orcutt and Santa Maria in Santa Barbara County.
Construction of an interchange with an overcrossing to carry Union Valley Parkway (UVP)
over SR 101 is proposed. Improvements are proposed to provide access to SR 101 via UVP,
which is classified as a major arterial for the community. Construction of the interchange is
also intended increase the levels of service at the adjacent SR 101 interchanges, Clark
Avenue to the south and South Santa Maria Undercrossing to the north. Construction of a
sound wall (SW1) adjacent to the proposed southbound onramp is proposed as part of the
project. Review of published geologic data and previous geotechnical reports, field
reconnaissance, and design calculations were performed as part of the geotechnical
investigation.

The purpose of this report is to document geotechnical conditions and provide foundation
recommendations for the sound wall.

Project Description

SR 101 through the project limits is classified as a principal arterial. The existing roadway
trends northwest/southeast and is a four-lane divided freeway with 12-foot lanes, 2-foot
inside shoulders, 8-foot outside shoulders and an unpaved median. The roadway was
constructed on cut and fill slopes graded to 2:1 (H:V). Agricultural lands border SR 101 to
the east and county property separates a residential development from the right of way to the
west. An earthen berm currently serves as a sound barrier in the location of the proposed
soundwall. Removal of the berm will be required to construct the southbound onramp. The
southern end of the proposed sound wall will tie into an existing CMU sound wall. Refer to
the attached sound wall plan for the location of the proposed sound wall relative to existing
facilities and features.



““Caltrans improves mobility across California”



Mr. Boris Ayaviri Sound Wall Foundation Report January 26, 2011 Union Valley Parkway Page 2
of 6 Project ID: 0500000550

Pertinent Reports and Investigations

The following publications were used to assist in the assessment of site conditions:
1 Draft Geotechnical Design Report, EA 05-463801, Caltrans, Brandon Badeker, 2009.

2 Geologic Hazards Report Union Valley Interchange, EA 05-463800, Caltrans, 1999.
3 Preliminary Geotechnical Report Union Valley Interchange, EA 05-463800, Caltrans, 2002.

4 Geologic Map of California, Santa Maria Sheet. California Division of Mines and Geology,
C.W. Jennings, 1959.

5 Union Valley Parkway Overcrossing Foundation Report, EA 05-463801, Caltrans, Ryan
Turner, 2010.

Physical Setting

The project is located in the Santa Maria Valley ecological subsection of the Central California
Coast. The average annual precipitation is 13 inches and the average air temperature is 57°F. The
climate is hot and sub-humid and is affected by the marine influence, with morning fog often present
in the summer months.

The main drainage feature in the region is the Santa Maria River to the north of the project, which is
dry for most of the year but swells during winter storms. Swales, drop inlets, and culverts currently
manage surface drainage in the vicinity of the proposed overcrossing. No streams or rivers are
within the project extents.

Field Investigation and Laboratory Testing

Two mud-rotary borings were drilled near each end of the soundwall layout line to determine the
subsurface conditions at the proposed foundation locations. In-situ soil strength parameters were
determined using the Standard Penetration Test (SPT) for cohesionless soils. No significant layers of
cohesive soils were encountered in the borings. Laboratory tests were used to determine the particle
size distribution and corrosion potential of representative samples obtained at depth.
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Site Geology and Subsurface Conditions
Geology

The region falls within the Coast Ranges geomorphic province of California. Northwest trending
mountains bordering the Pacific Ocean characterize the province. The project site is located at the
foot of the Coast Ranges in the Santa Maria Valley between the mountains and the ocean.
Quaternary aged dune sands are shown on the geologic map for the area. Fine to medium grained
sands were encountered during construction of the adjacent Clark Avenue and South Santa Maria
Undercrossing interchanges and are exposed in cut slopes within the project extents. Similar soils
were encountered during the subsurface investigation.

Subsurface Conditions

Field observations, in-situ sampling, and laboratory testing indicate that the site is underlain by
medium dense to dense poorly-graded dune sands. The dune deposits are mostly fine to medium
grained sands with trace non-plastic fines.

Groundwater

An open observation well was installed in boring R-11-005 to observe fluctuations in groundwater
levels and determine if groundwater will influence construction and foundation design. Results of

the groundwater-
monitoring  Mr. Boris Ayaviri goiogram - are
summarized in January 26, 2011 Table 1.
Groundwater is Dana R nf R not expected to

be encountered in the foundation excavations.

Table 1. Groundwater Elevations

Corrosion Evaluation

The Department considers a site to be corrosive to foundation elements if one or more of the
following conditions exist for the representative soil and/or water samples taken at the site: pH of
less than 5.5, chloride content greater than 500 ppm, or sulphate content greater than 2000 ppm. Soil
samples were obtained in each of the borings and sent to the District 5 Geotechnical Laboratory for
corrosion potential evaluation. Based on the results of the corrosion analyses, the site is not
considered to be corrosive. Refer to the table below for complete corrosion testing results.

Table 2. Corrosion Testing Summary
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““Caltrans improves mobility across California”
Foundation Recommendations
Masonry Block on Pile Cap

Standard Plan CIDH (cast-in-drilled-hole) piles are the recommended foundation alternative for the
site. Refer to the Standard Plans for construction details. Foundation recommendations are provided

in Table 3.
Table 3. Mr. Boris Ayaviri Sound WaII_ Fs%hnd Wall
January 26, 2011 UnioAgyndation
Page 6 of 6 Project |
Wal! Design Wall Groundline Soil Friction
station | 4yeight (f) . Condition Angle
(ft) Foundation Type (degrees)
9+81.40 .
t0 10+40 10 CIDH Piles Case Il 30
10+40 to .
10+80 8 CIDH Piles Case Il 30
10480 tn

Recommendations

Construction Considerations

Caving soils may be encountered near the ground surface in dry, loose sands. The use of surface

Mr. Boris Ayaviri Sound Wall Foundation Report

January 26, 2011 Union Valley Parkway
Pace 6 of 6 Proiect ID: 0500000550



casing or other methods may be required to advance the pile excavations into more stable soils.

““Caltrans improves mobility across California”™



Mr. Boris Ayaviri Sound Wall Foundation Report January 26, 2011 Union Valley Parkway Page 5

Ryan Turner

C 73956

of 6 Project ID: 0500000550

If you have any questions or comments, please contact Ryan Turner at (805) 549-3750 or Michael
Finegan at (805) 549-3194.

Signed: January 26, 2011

RYAN TURNER, P.E. MICHAEL S. FINEGAN, P.E. Transportation Engineer Civil Branch Chief
Geotechnical Design — North Geotechnical Design — North Branch D Branch D

c: Roy Bibbens / GDN Records Job File / Branch D Records GS Corporate (email
Mark_Willian@dot.ca.gov) David Beard / Project Manager Structure Construction RE
Pending File (email RE_pending_file@dot.ca.gov) Kelly Holden / DES Office Engineer
Andrew Tan / PCE Douglas Lambert / DME
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5. Abandoned oil pipeline disclosure



To:

From:

Subject:

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

M emoran d um Flex your power!
Be energy efficient!
BIDDERS/RESIDENT ENGINEER pat:  November 10, 2011

rile:  SB-101-83.1/83.9
05-463801

DEPARTMENT OF TRANSPORTATION
ANONH SENGMANY
Project Engineer

Disclosure - Abandoned Oil Line

The Contractor should be aware that Highway 101 crosses through a previously active oil field
and there is the possibility of encountering undocumented pipelines and other related hazards
during construction.

Near the soundwall, an abandoned oil line may be in conflict. It is shown on the plans but it was
not potholed and it is not sure who owns the pipleline. The first order of work would be to
perform a wet tap to validate that the pipeline is in fact abandoned.

The Contractor shall notify the Engineer and the appropriate regional notification center for
operators of subsurface installations at least 2 working days, but not more that 14 calendar days
prior to performing any excavation or other work close to any underground pipeline, conduit,
wire or other structure.

V744
Date _

ANONH SENGMANY
Project Engineer

“Caltrans improves mobility across California”
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GEOTECHNICAL AND ENVIRONMENTAL CONSULTANTS y

Project No. E8000-06-38

May 24. 2001

James Tkach, Contract Manager
California Department of Transportation

District 5

50 Higuera Street
San Luis Obispo. California 93401-5413

Subject:

SITE INVESTIGATION REPORT

ROUTE 101 - PROPOSED UNION VALLEY PARKWAY INTERCHANGE
SANTA MARIA. CALIFORNIA

CONTRACT NO. 43A0012

TASK ORDER NO. 05-446010-GL

Dear Mr. Tkach:

In accordance with Caltrans Contract No. 43A0012 and Task Order No. 05-446010-GL. Geocon
Consultants, Inc. has performed environmental engineering services at the project site. The project site
consists of a section of Route 101 in the unincorporated Orcutt Y area just south of the Santa Maria
Way Undercrossing in Santa Maria, California.

The accompanying report summarizes the services performed including the advancement of hand-auger
borcholes. limited soil sampling. and laboratory testing.

The contents of this report reflect the views of Geocon Consultants, Inc.. who is responsible for the
facts and accuracy of the data presented herein. The contents do not necessarily reflect the official
views or policies of the State of California or the Federal Highway Administration. This report does
not constitute a standard. specification, or regulation.

[f there are any questions concerning the contents of this report, or if Geocon may be of turther service
please contact the undersigned at your convenience.

Sincerely,

N CONSULTANTS, INC. %ﬂ/

Richard W. Day. CEG. CHG

Sr. Statf Geologist Regional Manager

RIW:RWD:rjw

(10) Addressee

5673 W. Las Positas Boulevard, Suite 205 ® Pleasanton, CA 94588 m  Tel (925) 4699750 M Fax (925] 4699749
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EXECUTIVE SUMMARY

This Site Investigation Report for the proposed Union Valley Parkway Interchange on Route 101 was
prepared under Caltrans Contract No. 43A0012 and Task Order (TO) No. 03-446010-GL
(EA No. 463800).

The project is located on Route 101 in the unincorporated Orcutt Y area just south of the Santa Mara
Way Undercrossing. It is understood that Caltrans will build an overcrossing to connect Union Valley
Parkway with Route 101. The project will involve the construction of the overcrossing and associated
on-ramps and off-ramps.

The purpose of the work outlined in Task Order (TO) No. 05-446010-GL was to evaluate the extent of
lcad-impacted soil within the extents of proposed excavation boundaries. The results of this
investigation will be used to inform the construction contractor regarding the potential presence of
lcad-impacted soil and to characterize soil at the site.

To cvaluate the extent of lead-impacted soil at the site. 20 borings were advanced utilizing a hand
auger along the northbound and southbound shoulders of Route 101. Note that borings UV-6A through
UV-6D were advanced approximately 5. 13, 25, and 35 feet from the edge of pavement to evaluate the
lateral extent of potentially lead-impacted soil. All other borings were advanced at approximately 5 feet
trom the edge of pavement to evaluate the vertical extent of potentially lead-impacted soil. Soil samples
were collected from each boring at the ground surface and from depths of approximately (0.3. 0.6. and
(.9 meter (1. 2. and 3 feet) below the ground surface (bgs).

As required by the subject TO, Geocon instructed the analytical laboratory to perform

laboratory analvses under standard tumn-around-time. The laboratory analyses performed are

summarized below:

o All soil samples were analyzed for total lead following EPA Test Method 6010:

e Eight soil samples. chosen at random. were tested for soil pH following EPA Test Method 9045:

» Thirteen soil samples that exhibited total lead concentrations greater than ten times the lead STLC
of 5.0 mg/l and less than the lead TTLC of 1,000 mg/kg were analyzed for soluble lead via the
WET following EPA Test Method 7420; and

e Thirteen soil samples that exhibited soluble (WET) lead concentrations greater than the lead STLC
of 5.0 mg/l were re-analyzed for soluble lead via the WET-DI following EPA Test Method 7420,

A summary of the analytical laboratory test results for soil pH. total lead. and soluble lead for the soil
samples collected along the median is presented as Table 1. The laboratory report indicated the
tfollowing:

« Soil pH values ranged from 5.32 to 8.96.

s Total lead concentrations ranged from less than the laboratory reporting limit of 5 mg/kg to
350 me/kg.

Project No. ER000-06-38 -i- May 24, 2001



e Thirtcen of the 80 soil samples analyzed for total lead exhibited total lead concentrations greater
than ten times the lead STLC of 5.0 mg/l and less than the lead TTLC of 1.000 mg/kg.

e Soluble lead (WET) concentrations ranged from 4.8 mg/l to 27 mg/l. Twelve of the 13 soil samples
analvzed for soluble lead via the WET exhibited soluble lead concentrations greater than the lcad
STLC of 5.0 mg/l.

e Soluble lead (WET-DI) concentrations ranged from less than the laboratory reporting limit of
0.15 mg/l to 2.6 mg/l

In conclusion. soil samples collected from borings UV-14 through UV-17 exhibited higher lead
concentrations with respect to the other borings. Based on the lead statistics performed, if excavations
are at least 0.9 meter (3 feet) deep. soil generated in the vicinity of borings UV-1 through UV-13 would
not likely be classified as a California-hazardous waste and could be disposed of as such or re-used on-
sitc as clean fill material. Soil generated in the vicinity of borings UV-14 through UV-17 would likelv
be classified as a California-hazardous waste. This soil could be disposed of as a California-hazardous
waste or be re-used on-site in accordance with the Department of Toxic Substances Control (DTSC)
variance.

In addition. representative lead concentrations in on-site soil are less than the EPA Region IX
Preliminary Remediation Goal (PRG) of 750 mg/kg for industrial soil. Therefore. it is concluded that
lcad-impacted soil in the areas investigated does not pose a significant risk to the health of workers
performing the construction activities.

Project No. E8000-06-58 -ii- May 24. 2001



SITE INVESTIGATION REPORT
1.0 INTRODUCTION

This Site Investigation Report for the proposed Union Valley Parkway Interchange on Route 101 was
prepared under Caltrans Contract No. 43A0012 and Task Order (TO) No. 05-446010-GL.

1.1 Site Description and Proposed Improvements

The project is located on Route 101 in the unincorporated Orcutt Y area just south of the Santa Maria
Way Undercrossing. The approximate site location is also depicted on the attached Vicinity Map.

Figure 1.

It i1s understood that Caltrans will build an overcrossing to connect Union Vallev Parkwayv with
Route 101. The project will involve the construction of the overcrossing and associated on-ramps and

off-ramps.

1.2 Purpose

The purpose of the work outlined in Task Order (TO) No. 05-446010-GL was to evaluate the extent of
lead-impacted soil within the extents of proposed excavation boundaries. The results of this
investigation will be used to inform the construction contractor regarding the potential presence of

lead-impacted soil and to characterize soil at the site.

Project No. EX000-06-58 -1- May 24. 2001



2.0 BACKGROUND

2.1 Potential Lead Impacts

Ongoing testing by Caltrans has indicated that aerial deposited lead exists along major freeway routes
due to emussions from vehicles powered bv leaded gasoline. Caltrans reports that total lead
concentrations in soil adjacent to the freeways have typically ranged between 50 and 3.000 milligrams
per kilogram (mg/kg). At sites where soil has not been disturbed, the aerial deposited lead is generally

limited to the upper 0.6 meter (2 feet) of soil within unpaved shoulder and median arcas.
2 Hazardous Waste Determination Criteria

Regulatory criteria to classify a waste as “California hazardous™ for handling and disposal purposcs
arc contained in the California Code of Regulations (CCR). Title 22. Division 4.5. Chapter 11. Article
3. §66261.24. Criteria to classifv a waste as “Resource. Conservation, and Recovery Act (RCRA)

hazardous™ are contained in Chapter 40 of the Code of Federal Regulations (40 CFR). Section 261.

For a waste containing metals. the waste is classified as California hazardous when: 1) the total metal
content exceeds the respective Total Threshold Limit Concentration (TTLC): or 2) the soluble metal
content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard
Waste Extraction Test (WET). A waste has the potential of exceeding the STLC when the waste’s
total metal content is greater than or equal to ten times the respective STLC value since the WET uses
a 1:10 dilution ratio. Hence. when a total metal is detected at a concentration greater than or equal to
ten times the respective STLC, and assuming that 100 percent of the total metals are soluble. soluble
metal analysis is required. A material is classified as RCRA hazardous. or Federal hazardous. when
the soluble metal content exceeds the Federal regulatory level based on the Toxicity Characteristic
Leaching Procedure (TCLP).

The above regulatory criteria are based on chemical concentrations. Wastes may also be classitied as
hazardous based on other criteria such as ignitability: however. for the purposes of this investigation.
toxicity (i.c.. lead concentrations) is the primary factor considered for waste classitication since waste
venerated during the construction activitics would not likely warrant testing for ignitability or other
criteria. Waste that is classified as either California hazardous or RCRA hazardous requirgs

management as a hazardous waste.

Per Section 251357.8 of the California Health and Safety Code (HSC). on or after January 1. 1999, no
person shall dispose waste that contains total lead in excess of 350 mg/kg to land other than a Class |

Project No. E&000-06-58 -2- May 24, 2001



hazardous waste disposal facility. This new requircment applies if surplus soil is gencrated for off-site
disposal.

2.3 DTSC Variance

The Department of Toxic Substances Control (DTSC) issued a variance on September 22. 2000 for
sclect Caltrans Districts regarding the disposition of aerial deposited lead-impacted soils within
Caltrans projects. While, as of the date of this report, the DTSC has not issued a variance for Caltrans
District 5. Caltrans District 53 has applied for the variance. Review of the variance indicates the
following conditions regarding Caltrans’™ reuse and management of aerial lead impacted soil as fill

material for construction and maintenance operations.

Category 1:

Soil exhibiting soluble lead concentrations less than or equal to 0.5 mulligrams per liter (mg/1) [based
on a modified waste extraction test using deionized water as the extractant (WET-DI)] and total lead
concentrations of 350 mg/kg or less mayv be used as fill provided that the lead-impacted soil 1s placed a
minimum of 1.3 meters (3 feet) above the maximum water table clevation and covered with at least (0.3

meter (1 foot) of clean soil.

Category 2:

Soil exhibiting soluble lead concentrations greater than 0.5 mg/l and less than 50 mg/l (based on the
WET-DI) and total lead concentrations less of 350 mg/kg or less may be used as fill provided that the
lcad-impacted soil is placed a mimmum of 1.5 meters (5 feet) above the maximum water table

clevation and protected from infiltration by a pavement structure maintained by Caltrans.

Category 3:
Lead-impacted soil with a pH less than 3.0 shall only be used as fill material under the paved portion

ot the roadway.

If the excavated soil is not intended to be reused within the Caltrans right-of-way. then hazardous

waste determination of the soil is based the criterion summarized in Section 2.2,

Project No. ER000-06-58 -3- May 24, 2001



3.0 SCOPE OF SERVICES

The following scope of services was performed as requested by Caltrans in TO No. 05-446010-GL:

3.1 Pre-Field Activities

e A Task Order Meeting was conducted on-site prior to the commencement of the field activities.
The purpose of the meeting was to become familiar with the site layout. to review proposed boring
locations. and to address worker and public safety issues.

* A Health and Safety Plan was prepared to provide guidelines on the use of personal protective
equipment and the health and safety procedures to be implemented during the field activitics.

* A Workplan. dated February 23, 2001, was prepared to summarize the scope of scrvices to be
performed by Geocon.

e Geocon provided 48-hour notification to Underground Service Alert prior to commencement of the
field activities.

e Geocon retained the services of Advanced Technology Laboratories (ATL). a Califorma-licensed
laboratory. to provide the laboratory analvses.

3.2 Field Activities

On February 26, 2001. 20 borings were advanced utilizing a hand auger along the northbound and
southbound shoulders of Route 101. The approximate boring locations are depicted on the Sitc Plan.
presented as Figure 2. Note that borings UV-6A through UV-6D were advanced approximately 5. 15.
25, and 35 feet from the edge of pavement to evaluate the lateral extent of potentially lead-impacted
soil. All other borings were advanced at approximately 3 feet from the edge of pavement to evaluate
the vertical extent of potentially lead-impacted soil. Soil samples were collected from each boring at the
uround surface and from depths of approximately 0.3. 0.6. and 0.9 meter (1. 2. and 3 feet) below the

ground surtace (bgs).

Project No. E8000-06-58 -4- May 24, 2001



4.0 INVESTIGATIVE METHODS

4.1 Borehole Location Rationale

The soil borehole locations were designated by Caltrans in areas where excavation activities will occur.

4.2 Sampling Procedures

The soil samples were transferred from the hand auger into re-sealable plastic bags. The bags were

labeled and placed in containers for transport to the analytical laboratory.

Completed borings were backfilled to surface grade with soil cuttings. The soil samples were
transported to Advanced Technology Laboratories. a California-certified environmental laboratory.

utilizing standard chain-ot-custodv documentation.

Sampling equipment was cleansed between each soil borechole by washing the equipment with an
Alconox solution followed by two successive rinses with distilled water. The fieldwork was performed

under the direct supervision of Geocon's project manager.

4.3 Laboratory Analyses

As required by the subject TO, Geocon instructed the analytical laboratorv to perform
laboratory analyses under standard turn-around-time. Reproductions of the laboratory reports and
chain-of-custodv documentation are presented as Appendix A. The laboratory analvses performed are

summarized below:

All soil samples were analvzed for total lead following EPA Test Method 6010:

e Eight soil samples. chosen at random. werc tested for soil pH following EPA Test Method 9045:

o Thirteen soil samples that exhibited total lead concentrations greater than ten times the lead STLC
of 5.0 mg/l and less than the lead TTLC of 1.000 mg/kg were analvzed for soluble lead via the
WET tollowing EPA Test Method 7420: and

 Thirteen soil samples that exhibited soluble (WET) lead concentrations greater than the lead STLC
of 5.0 mg/l were re-analyzed for soluble lead via the WET-DI following EPA Test Method 7420.
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QA/QC procedures were performed for each method of analysis with specificity for cach analvte listed
in the test method's QA/QC. The laboratory QA/QC procedures included the following:

e One method blank for every ten samples, batch of samples or type of matrix. whichever was more
frequent.

e Onc sample analyzed in duplicate for every ten samples, batch of samples or type of matrix.
whichever was more frequent.

e One spiked sample for every ten samples. batch of samples or type of matrix. whichever was more

frequent. with spike made at ten times the detection limit or at the analyte level.

e Onc laboratory control sample for every instrument operation to check the standard used in the
calibration curve.

Prior to submitting the soil samples to the laboratorv. the chain-of-custody documentation was

reviewed for accuracy and completeness.
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N

0 FIELD OBSERVATIONS AND INVESTIGATIVE RESULTS

3. Site Geology and Hydrogeology

Soil encountered during the field activities generally consisted of fine to medium sand and gravelly
sand to the maximum depth of exploration. approximately 0.9 meter (3 fect) bgs. Groundwater was not

encountered during the advancement of the boreholes.

5.2 Soil Analytical Results

A summary of the analytical laboratory test results for soil pH. total lead. and soluble lead for the soil
samples collected along the median is presented as Table 1. The laboratory report indicated the

following:

» Soil pH values ranged from 5.32 to 8.96.

« Total lead concentrations ranged from less than the laboratory' reporting limit of 3 mg/kg to
350 mg/kg.

e Fourteen of the 80 soil samples analyzed for total lead exhibited total lead concentrations greater
than ten times the lead STLC of 5.0 mg/l and less than the lead TTLC of 1.000 mg/kg.

s Soluble lead (WET) concentrations ranged from 4.8 mg/l to 27 mg/l. Twelve of the 13 soil samples
analvzed for soluble lead via the WET exhibited soluble lead concentrations greater than the lead

STLC of 5.0 mg/l.

e Soluble lead (WET-DI) concentrations ranged from less than the laboratory reporting limit of
0.15 mg/l to 2.6 mg/l

Statistical Evaluation for Lead Detected in Soil Samples

l.

th
[

Statistical methods were applied to the total and soluble lead data to cvaluate: 1) the distribution of the
total lead data: 2) the upper one-sided confidence limits (UCLs) on the truc means ot the total lead
concentrations for cach sampling depth: and 3) if an acceptable correlation between total and soluble
lcad concentrations exists that would allow the prediction of soluble lead concentrations based on
calculated UCLs. The statistical methods used to calculate the UCLs are provided n an EPA document
entitled Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. SW-846. Third
J-dition (SW-846) as recommended by Julia Tumey with Caltrans. The statistical methods for
evaluating the correlation between total and soluble (WET) lead are provided in Statistics and Data

Analysis in Geology, by John Davis.
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5.3.1 Total Lead Distribution

The presence of nondetects and/or low concentrations in total lead data can stronglv skew sample data
towards low valucs. Classical statistical methods do not work properly in these cases since theyv assume
that the data exhibits an underlving normal distribution. Consequently. it is necessary to cvaluate the
distribution of the total lead data to apply the appropriate methods when determining the UCLs on the
truc total lead means. When evaluating the distribution of total lead concentrations. each sampling

depth was treated as a separate data set.

The total lead mean was greater than the total lead variance for ¢ach data set. According to SW-846. if
the variance 1s greater than the mean. the total lead data mav be characterized by a negative binomial
distribution. as is the case for the data sets obtained from the subject site. In this circumstance.
according to SW-846. normality can often be achieved by transforming data by the arcsine
transformation. Consequently. cach total lead data set was converted into decimal form by dividing the
total lead concentrations by the maximum total lead concentration observed i cach data sct. This
resulted in fractionalized total lead concentrations that ranged from close to zero to | The
fractionalized data was then transformed by taking the arcsine of the fractionalized data. UCLs were

calculated in the next section using the transformed data.

53.2 Calculating the UCLs for the True Mean

The upper one-sided 90% and 93% confidence limits (UCLs) of the true mean are defined as the values
that. when calculated repeatedly for randomly drawn subsets of site data, equal or exceed the true mean
90% and 95% of the time. respectively. According to a statistics guidance letter prepared by Caltrans
and dated February 3. 1998. the 90% UCL (80% confidence interval) 1s applicable if the soil will be
30

re-used on-site. and the 93% UCL (90% confidence interval) is applicable if the soil will be

relinquished to the contractor for re-use or disposal.

Statistical confidence limits are the classical tool for addressing uncertainties of a distribution mean.
The UCLs of the true mean concentration are used as the mean concentrations because it 1s not
possible to know the truc mean due to the essentially infinite number of soil samples that could be
collected from the site. The UCLs therefore account for uncertaintics due to limited sampling data. As

data become less limited at a site. uncertainties decrease and the UCLs move closer to the truc mean.

Procedures for obtaining the UCLs on the true means for a negative binomial distribution were used as
described in Chapter 9 of SW-846. Note that since borings UV-14 through UV-17 exhibited elevated

levels of lead with respect to soil samples collected from other borings. Consequently the data were
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divided into two areas and UCLs were calculated for each data set at each arca. The resulting UCLs

allowed for the evaluation of total lead concentrations vertically as summarized in the following tables:

ENTIRE SITE - Total Lead UCLs

Depth 90% UCL 95% UCL

Surface 46 mg/kg 49 mg/ke
0.3 meter (1 foot) 136 mg/kg 149 mg/ke
(.6 meter (2 feet) 77 mg/kg 86 mg/ke
0.9 meter (3 feet) 86 ma/kg 99 me/ka

SITE NOT INCLUDING BORINGS UV-14 THRU UV-17 - Total Lead UCLs

Depth 90% UCL 95% UCL

Surface 43 me/kg 45 mo/ke
(.3 meter (1 foot) 83 me/ke 93 ma/ke
0.6 meter (2 teet) 74 ma/kg 86 ma/ka
0.9 meter (3 feet) 22 mg/ke 26 mg/ke

ONLY BORINGS UV-14 THRU UV-17 - Total Lead UCLs

Depth 9% UCL 95% UCL
Surtace 76 mg/ke 82 ma/ke
1.3 meter (1 foot) 298 mg/ke 309 mg/ke
0.6 meter (2 feet) 138 mo/ke 161 me/ke
.Y meter (3 feet) 304 me/ke 340 ma/ke

Utilizing the UCLs above, the four following excavation scenarios were evaluated :

e Excavation Scenario 1: Excavate the top 0.3 meter (1 foot) of soil.
» Excavation Scenario 2: Excavate the top 0.6 meter (2 feet) of soil.
e Excavation Scenario 3: Excavate the top 0.76 meter (2.5 feet) of soil.
« Excavation Scenario 4: Excavate the top 0.9 meter (3 feet) of soil.

To evaluate expected total lead concentrations for the different excavation scenarios weighted averages
of respective UCLs in the tables above were calculated based on the soil mass in question. The UCLs
for different excavation scenarios are presented as A portion of Table 2. The calculations are

summarized as a portion of Appendix B.

533 Correlation of Total and Soluble Lead

Total and corresponding soluble (WET) lead concentrations are bivariate data with a linear structure.
This linear structure should allow for the prediction of soluble lead (WET) concentrations based on the

UCLs calculated above in Section 5.3.2.

To estimate the degree of interrelation between total and corresponding soluble (WET) lead values (x

and y. respectively). the correlation coefficient [r] is used (see Davis pg. 40). The correlation
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coctficient is a ratio that ranges from +1 to —1. A correlation coefficient of +1 indicates a perfect
direct relationship between two variables: a correlation coefficient of -1 indicates that one variable
changes inversely with relation to the other. Between the two extremes is a spectrum of
less-than-perfect relationships. including zero. which indicates the lack of any sort of lincar relationship
at all. According to the previously-referenced Caltrans statistics guidance letter. a correlarion

cocfficient greater than or equal to 0.8, is an acceptable indicator that a correlation cxists.

The correlation coefficient was calculated for all (x. y) data points (i.e.. soil samples analyzed for both
total lead |x] and soluble [WET] lead [y]) and was less than 0.8. The data was reviewed and ten of the
data points had a soluble lead (WET) concentration greater than one-tenth of the total lead
concentration. Consequently, since these data points are not theoretically possible. the laboratory re-
analyzed these ten samples for total and soluble lead using the same aliquot. Upon review of the re-
analysis results. two samples still exhibited soluble (WET) lead concentrations greater than one-tenth
of the total lead concentration. For purposes of the regression analysis. the soluble (WET) lead
concentrations for these two samples were set as one-tenth of the corresponding total lead
concentration. The correlation coefficient was then re-calculated and equaled 0.8. Consequentlv. an

acceptable correlation between total and soluble lead concentrations exists.

Since the correlation coefficient indicates that linear relationships between total and soluble (WET)
lead concentrations exist, it is possible to compute the lines of dependence. or best-fit lines between the
two variables for the median and soundwalls. Following methods outlined m Davis (pg. 180). a least
squares method was used to find the equation of best-fit lines (regression line) by forcing the
v-intercept equal to zero since that is a known point. The equation of the regression line was
determined to be v = (1.0698(x). where x represents total lead concentrations and y represents predicted

soluble lead (WET) concentrations.

This cquation was used to cstimate the expected soluble lead (WET) concentrations for the UCLs
calculated n Section 3.3.2. Regression analysis results and a scatter plot depicting the (x. 1) data
pomts along with the regression line are included as a portion of Appendix B. In addition. the expected

soluble lead concentrations are shown next to the UCLs in Table 2.
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0.0 CONCLUSIONS

The following sections summarize the total lead UCLs, predicted soluble (WET) lead concentrations
that correspond with the UCLs. and the waste classification for soil generated for the different
excavation scenarios discussed in Section 5.3.2. In addition, the re-use of soil excavated for each
scenario has been evaluated based on DTSC requirements for the Caltrans variance. It 1s likelv that if

the DTSC grants a variance to Caltrans District 5 the re-use options will be similar.

6.1 Soil for Entire Site

The following table summarizes how soil waste generated is expected to be classified if areas are not

segregated and if soil re-use is not an option.

Table 6.1A
Excavation Scenarios if Soil from the Entire Site Will be Disposed of as a Waste
Excavation Scenario 95% UCL Predicted Soluble Waste Classification
Lead (WET)
Scenario 1
Excavate top 0.3 m (1 ft) 49 mg/ke 3.4 mg/l Non-hazardous
Underlving So1l (1 to 3 1) 121 me/ke 8.4 mg/l California-hazardous
Scenario 2
Excavate top 0.6 m (2 ft) 99 mg/kg 6.9 mg/l California-hazardous
Underlving Soil (2 to 3 {t) 93 mg/kg 6.5 mg/l California-hazardous
Scenario 3
Excavate top 0.76 m (2.5 It) 97 ma/kg 6.8 mg/l California-hazardous
Underlving Soil (2.5 to 3 ft) 99 ma/kg 6.9 me/l California-hazardous
: Scenario 4 .
Excavate top 0.9 m (3 1t) 97 mg/ke 6.8 my/l California-hazardous

Basced on the information in Table 6.1A. if excavations are greater than 0.3 meter (1 foot) in depth
(i.c.. Excavation Scenarios 2. 3. and 4) the soil would likely be classified as a California-hazardous
waste since the predicted soluble (WET) lead concentrations are greater than the lead STLC of 3.0
mg/l. If excavations are less than 0.3 meter (I foot) in depth (i.c.. Excavation Scenario 1) the soil

would not likely be classified as a California-hazardous waste and could be disposed of as such.
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The following table summarizes how soil waste generated is expected to be classified if arcas are not

segregated and if the soil will be re-used on-site or within the Route 101 corridor.

Table 6.1B

Excavation Scenarios if Soil from the Entire Site Will be Re-used

Excavation Scenario

90% UCL

Predicted Soluble

Waste Classification

Lead (WET)
Scenario 1
! Excavate top 0.3 m (1 ft) 46 mg/kg 3.2 mg/l Non-hazardous

| Underlying Soil (1 to 3 ft) 109 mg/ke 7.6 mg/l California-hazardous (Variance Applicable)
Scenario 2

Excavate top 0.6 m (2 1t) 91 mg/kg 6.4 mg/l California-hazardous (Variance Applicable)

Underlving Soil (2 to 3 1) 81 mg/kg 5.7 mg/l California-hazardous (Variance Applicable)
Scenario 3

Excavate top 0.76 m (2.5 1t) | B8 mg/kg 6.1 ma/l California-hazardous (Variance Applicable)

. Underlving Soil (2.5 to 3 1t) 86 mg/ke 6.0 my/] California-hazardous (Variance Applicable)
Scenario 4

| Excavate top 0.9 m (3 1t) 88 mg/kg 6.1 mg/l California-hazardous (Variance Applicable)

Based on the information in Table 6.1B. if excavations are greater than 0.3 meter (1 foot) in depth

(i.c.. Excavation Scenarios 2. 3. and 4). the soil would likelv be classified as a California-hazardous

waste since the predicted soluble (WET) lead concentrations are greater than the lead STLC. However.

since the total lead UCLs are less than the HSC threshold of 350 mg/kg. this soil may be re-used

on-site in accordance with the DTSC variance.

If excavations are less than 0.3 meter (1 foot) in depth (i.e., Excavation Scenario 1) the soil would not

likely be classified as a California-hazardous waste since the predicted soluble (WET) lead

concentration is less than the lead STLC. Consequently, this soil may be re-used as clean fill material.
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6.2

Soil in the Vicinity of Borings UV-1 through UV-13

The following table summarizes how soil waste generated is expected to be classified if soil generated

in the vicinity of borings UV-1 through UV-13 is segregated from soil generated from the vicinity of

borings UV 14 through UV17 and if soil re-use is not an option.

Table 6.2A
Excavation Scenarios if Soil Generated in the Vicinity of Borings UV-1 Through UV-13 Will be
Disposed of as a Waste

Excavation Scenario Y5% UCL Predicted Soluble Waste Classification
Lead (WET)
Scenario 1
Excavate top 0.3 m (1 ft) 45 mg/ke 3.1 mg/l Non-hazardous
Underlying Soil (1 to 3 ft) 75 mg/kg 3.2 mg/l California-hazardous
|
Scenario 2 !
Excavate top 0.6 m (2 1) 70 mg/ke 4.9 mg/l Non-hazardous
i Underlving Soil (2 to 3 t) 56 mg/kg 3.9 mo/l Non-hazardous
Scenario 3
Excavate top 0.76 m (2.5 1) 73 mo/ke 3.1 mg/l California-hazardous
Underlving Soil (2.5 to 3 1) 26 mg/kg 1.8 mg/l Non-huazurdous
Scenario 4
Excavate top 0.9 m (3 1) 65 mg/kg 4.5 mg/l Non-hazardous

Based on the information in Table 6.2A, if excavations are either 0.3, 0.6, or 0.9 meter (1. 2. or 3 feet)

in depth (i.c., Excavation Scenarios 1, 2, and 4) the soil would not likelv be classified as a California-

hazardous waste since the predicted soluble (WET) lead concentrations are less than the lead STLC of

5.0 mg/l. If excavations are between 0.6 and 0.75 meter (2 and 2.5 feet) in depth (i.c., Excavation

Scenario 3) the soil would need to be disposed of at a Class I landfill since the predicted soluble lead

concentration is greater than the lead STLC of 5.0 mg/l.
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6.3 Soil in the Vicinity of Borings UV-14 through UV-17

The following table summarizes how soil waste generated is expected to be classified if soil generated
in the vicinity of borings UV-14 through UV-17 is segregated from soil generated from the vicinity of

borings UV1 through UV 13 and if soil re-use is not an option.

Table 6.3A
Excavation Scenarios if Soil Generated in the Vicinity of Borings UV-14 Through UV-17 Will be
Disposed of as a Waste

Excavation Scenario 95% UCL Predicted Soluble Waste Classification
Lead (WET)
Scenario |
Excavate top 0.3 m (1 ft) 82 mg/kg 3.7 mg/l California-hazardous
Underlving Soil (1 to 3 [D) 280 me/ke i 20 g/l California-hazardous

Scenario 2
Excavate top 0.6 m (2 ft) 195 mg/kg 14 mg/] California-hazardous
Underlving Soil (2 to 3 1) 250) ma/ke 17 ma/l California-hazardous

Scenario 3

Excavate top 0.76 m (2.5 tt). 189 mg/kg 13 me/l California-hazardous
Underlving Soil (2.5 to 3 1t) 340 mo/ke 24 ma/l California-hazardous
i
Scenario 4 ;
Excavate top 0.9 m (3 1t) 214 mg/kg 15 mg/l California-hazardous |

Based on the information in Table 6.3A. soil generated from any excavation scenario would likely be
classified as a California-hazardous waste since the predicted soluble (WET) lead concentrations are
orcater than the lead STLC of 5.0 mg/l. Consequently, the soil would need to be disposed of at a
Class I landfill.
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The following table summarizes how soil waste generated is expected to be classified it soil generated
i the vicinity of borings UV-14 through UV-17 is segregated from soil generated from the vicinity of

borings UV through UV 13 and if the soil will be re-used on-site or within the Route 101 corridor.

Table 6.3B
Excavation Scenarios if Soil Generated in the Vicinity of Borings UV-14 Through UV-17
Will be Re-used
Excavation Scenario 90% UCL Predicted Soluble Waste Classification
Lead (WET)
Scenario 1
Excavate top 0.3 m (1 1t) 76 mg/kg 5.3 mg/l California-hazardous (Variance Applicable)
Underlving Sotl (1 to 3 tt) 259 mg/kg 18 mg/l California-hazardous (Variance Applicable)
Scenario 2
Excavate top 0.6 m (2 {1) 187 mg/ke 13 mg/l California-hazardous (Variance Applicable)
Underlying Soil (2 to 3 [t) 221 mg/ke 15 mg/l California-hazardous (Variance Applicable)
Scenario 3
Excavate top 0.76 m (2.5 ) 177 mo/kg 12 mg/l Californin-hazardous (Variance Applicable)
Underlving Soil (2.5 to 3 ft) 304 me/ke 21 mg/l California-hazardous (Variance Applicable) |
] Scenario 4
Excavate top 0.9 m (3 1t) | 198 me/kg 14 mg/l California-hazardous (Variance Applicable) |

Based on the information in Table 6.3B. soil generated from any excavation scenario would likely be
classified as a California-hazardous waste since the predicted soluble (WET) lead concentrations are
greater than the lead STLC. However, since the total lead UCLs are less than the HSC threshold of
330 mg/kg. this soil may be re-used on-site in accordance with the DTSC vanance.

6.4 Risk to Human Health

Basced on current and proposed use of the subject site and adjacent properties. 1t is appropriate to
compare the highest calculated UCL to EPA Region 9 Preliminary Remediation Goal (PRG) for lead in
industrial soil. PRGs are used to estimate contaminant concentrations in environmental media (soil. air.
and water) that are protective of human health. including sensitive groups. over a lifetime. The total
lcad PRG for industrial soil is 750 mg/kg. Total lead concentrations above the PRG would not
automatically trigger a response action or suggest that a significant risk to human hcalth cxists.
Exceeding a PRG does suggest that further evaluation of the potential risks that may be posed by site

contaminants is appropriate.

The highest UCL of 340 mg/kg is less than the PRG of 750 mg/kg. Therefore. 1t is concluded that
lcad-impacted soil in the areas investigated does not pose a significant risk to the health of workers

performing the construction activities.
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7.0 REPORT LIMITATIONS

This report has been prepared exclusively for Caltrans. The information contained herein is only valid

as of the date of the report. and will require an update to reflect additional information obtained.

This report is not a comprehensive site characterization and should not be construed as such. The
tindings as presented in this report are predicated on the results of the limited sampling and laboratory
testing performed. In addition, the information obtained is not intended to address potential impacts
related to sources other than those specified herein. Therefore, the report should be deemed conclusive
with respect to only the information obtained. We make no warranty. express or implied. with respect
to the content of this report or any subsequent reports. correspondence or consultation. Geocon strived
to perform the services summarized herein in accordance with the local standard of care in the

geographic region at the time the services were rendered.
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TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS
ROUTE 101 - PROPOSED UNION VALLEY PARKWAY INTERCHANGE

Total Lead - EPA Test Method 6010
Soluble Lead (WET and WET-DI) - EPA Test Method 6010
Soil pH - EPA Test Method 9045

Sample ID. Total Lead Soluble Lead -WET Soluble Lead - WET-DI pH
(mg/kg) (mg/1) (mg/1)
Uv-1-§ 62 5.9 <0.15 -
uv-1-1 7.2 - = .-
Uv-1-2 <5 -— - 792
Uv-1-3 <5 --- -—- -—-
Uv-2-§ 34 am— -
Uv-2-1 24 -—- - --
uv-2-2 6.9 --- ---
Uv-2-3 <5 --- ---
Uv-3-S 41 == .
uUv-3-1 36 - ---
Uv-3-2 11 -— - -
uv-3-3 <5 -—- - -
uv-4-§ 44 - - 8.80
Uv-4-1 19 -—- - -
uv-4-2 11 -—- - -
Uv-4-3 <35 e - —
Uv-5-S 46 - - --
Uv-5-1 <35 --- - =
uv-5-2 <5 - -—- ---
Uv-5-3 <5 - - ---
UV-6A-S 75 4.8 <0.15 -
UV-6A-1 <5 -—- - -
UV-6A-2 <5 - -- 3.78
UV-6A-3 <5 - --
UV-6B-S 39 - ---
UV-6B-1 31 - -
Uv-6B-2 7.1 - e -
UV-6B-3 <5 - --
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TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS
ROUTE 101 - PROPOSED UNION VALLEY PARKWAY INTERCHANGE

Total Lead - EPA Test Method 6010
Soluble Lead (WET and WET-DI) - EPA Test Method 6010
Soil pH - EPA Test Method 9045

Sample ID. Total Lead  Soluble Lead -WET Soluble Lead - WET-DI pH

(mg/kg) (mg/l) (mg/)
UV-6C-S 43
UV-6C-1 15
UV-6C-2 <5
UV-6C-3 <5
UV-6D-S 12
UV-6D-1 <3
UV-6D-2 <5 5.59
UV-6D-3 <5
UV-7-S 17 -
UV-7-1 <5
UV-7-2 <5
UV-7-3 <3
UV-8-S 25
UV-8-1 9.2
UV-8-2 <5 5.52
UV-8-3 <3
UV-9-S Il
UV-9-1 42
UV-9-2 <5
UV-9-3 <5
UV-10-S 6.5 -
UV-10-1 290 24 1.3
UV-10-2 52
UV-10-3 <3
UV-11-S 19 8.96
UV-11-1 30
UV-11-2 250 14 0.72
UV-11-3 110 10 <0.15
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TABLE 1
SUMMARY OF ANALYTICAL LABORATORY TEST RESULTS
ROUTE 101 - PROPOSED UNION VALLEY PARKWAY INTERCHANGE

Total Lead - EPA Test Method 6010
Soluble Lead (WET and WET-DI) - EPA Test Method 6010
Sail pH - EPA Test Method 9045

Sampie ID. Total Lead  Soluble Lead -WET Soluble Lead - WET-DI pH

(mg/kg) (mg/l) (mg/l)
Uv-12-8 11 ——- - i
Uv-12-1 45 - s .
Uv-12-2 5
UV-12-3 <5
UV-13-8 30 _— —
Uv-13-1 14 - . .
UV-13-2 <3 6.85
UV-13-3 <5 -- -
UV-14-S 25 - s
Uv-14-1 310 27 2.6 ——
UV-14-2 12 =
Uv-14-3 <5 - - _—
UV-15-§ <35 ——— - -
UVv-15-1 140 18 1.0 ——
Uv-15-2 95 8.0 <0.15 -
UV-15-3 42
Uv-16-S 83 5.6 <0.15 7.27
Uv-16-1 54 11 1.5 -
Uv-16-2 26 - -— ——
Uv-16-3 350 14 <0.15
Uv-17-S 38 - - —
uv-17-1 250 18 0.42 ---
Uv-17-2 170 15 <0.15 -—-
Uv-17-3 <3 — - ———
Motes:

mg/kg = milligrams per kilogram
mg/l = milligrams per liter

--- = Analvsis not performed
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TABLE 2
LEAD STATISTICS

ROUTE 101 - PROPOSED UNION VALLEY PARKWAY INTERCHANGE

UCLs for the Total Lead Mean (per SW-846) and Their Predicted Soluble (WET) Lead Concentrations

Entire Site
Excavation Scenario 90% UCL* | Predicted Soluble Lead | 95% UCL** | Predicted Soluble Lead
(mg/kg) (mg/l) (ng/kg) (mg/l)

Surface to 1 foot 46 32 49 34
Underlying soil (1 to 3 feet) 109 7.6 121 8.4

Surface to 2 feet 91 6.4 99 6.9
Underlying soil (2 to 3 feet) 81 57 93 6.5

Surface to 2.5 feet 88 6.1 97 6.8
Underlying soil (2.5 1o 3 feer) 86 6.0 99 6.9

Surface to 3 feet 88 6.1 97 6.8

Site - Soil in the Vicinity of Borings UV-1 through UV-13
Excavation Scenario 90% UCL* | Predicted Soluble Lead 95-% UCL** | Predicted Soluble Lead
(mg/kg) (mg/) (mg/kg) (mg/l)

Surface to 1 foot 43 3.0 45 3.1
Underlying soil (1 to 3 feet) 66 4.6 75 5.2

Surface to 2 feet 63 4.4 70 49
Underlying soil (2 to 3 feet) 48 3.4 56 3.9

Surface to 2.5 feet 65 4.5 73 5.1
Underlying soil (2.3 to 3 feet) 22 1.5 26 1.8

Surface to 3 feet 58 4.0 65 4.5

Si

te-Soilinthe V

icinity of Borings UV-14 through UV-17

Excavation Scenario 90% UCL* | Predicted Soluble Lead | 95% UCL** | Predicted Soluble Lead
(mg/kg) (mg/h (mg/kg) (mg/l)
Surface to 1 foot 76 5.3 82 5.7
" Underlying soil (1 10 3 feet) 259 18 280 20
Surface to 2 feet 187 13 195 14
Underlying soil (2 to 3 feet} 221 15 250 17
Surface to 2.5 feet 177 12 189 13
Underlying soil (2.5 to 3 feet)  |304 21 540 2
Surface to 3 feet 198 14 214 15

Notes:

* = According to Julia Turney with at Caltrans’ Headquarters. 90% UCL applicable it soil will be reused on-site

#+ = According to Julia Turney, 95% UCL applicable if soil will be relinquished to contractor for re-use off-site or disposal

mg/kg = milligrams per kilogram

mg/l = miligrams per liter

Soluble lead concentrations were predicted using the equation of the regression line (y = (L0698x).

Coneentrations shown in bold are equal to or greater than the lead STLC of 5.0 mg/l.

Project No E8000-06-58

Page 1 of |
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April 06, 2001

Ross White

Geocon Environmental

5673 W. Las Positas Blvd., Ste 205
Pleasanton, CA 94588

TEL: (925) 469-9750

FAX (925)469-9749 ELAP No: 1838

RE: Union Valley Pkwy - E8000-06-58 Work Order No.: 049775

Attention: Ross White

Enclosed are the results for sample(s) received on February 28, 2001 by Advanced Technology
Laboratories and tested for the parameters indicated in the enclosed chain of custody.

Thank you for the opportunity to service the needs of your company.
Please feel free to call me at (562)989-4045 if I can be of further assistance to your company.

Sincerely,

Edgar Caballero

Laboratory Director

This cover letter and a case narrative are an integral part of this analytical report.

Advanced Technology

Lahoratorios 3275 Walnut Avenue  Signal Hill, CA 90807  Tel: 562 989-4045 Fax: 562 989-4040
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Advanced Technology Laboratories _ Date: 10-Apr-0i

CLIENT: Geocon Environmental

Project: Union Valley Pkwy - E8000-06-58 CASE NARRATIVE
Lab Order: 049775

Samples 049775-021A, 049775-050A, 049775-055A, 049775-070A, 049775-071A, 049775-074A,
049775-076A, 049775-078A, 049775-079A and 049775-080A were re-analyzed for Total and Soluble
Lead per your request.

The reanalysis of Total and Soluble Lead for sample 049775-080A exhibits sample non-homogeneity.

I
I Advanced Technology N ) _
‘e —— e 3275 Walnut Avenue Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040

Laboratories



Advanced Technology Laboratories

CLIENT: Geocon Environmema.l-

Print Date: 4/6/01

Client Sample ID: UV-6A-S
Lab Order: 049775
Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01
Lab ID: 049775-021A ' Matrix: Soil
Analyses Result Limit Qual Units DF Date Analyzed
LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchiD: 3583 PrepDate: 4/2/01
Lead 75 5.0 mg/Kg 1 4/2/01
Lead 51 50 mg/Kg 1 3/2/01
LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchlD: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead 4.8 0.15 mg/L 1 4/5/01
Lead 7.3 0.15 mg/L 1 3/12/01
O.ua.ﬂ_i_ﬁ.ers: - ND - i\l_ot .Dci.e;;;cd at the Rc;o_mn_gl_l_nnt -- S - Spike/Surrogate outside of limits due to matrix interference.

Advanced Technology

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

Labordinries 3275 Walnut Avenue

H - Samples exceeding analytical holding time =
E - Value above quantitation range Initials:_, 1’-‘1
)
LS

M - Not Monitored. Highly Reactive 2

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories Print Date: 4/6/01

Geocon Environmental

CLiENT:

Client Sample ID: UV-10-1
Lab Order: 049775
Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01
Lab ID: 049775-050A Matrix: Soil
Analyses Result Limit Qual Units DF Date Analyzed
LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchID: 3583 PrepDate: 4/2/01
Lead 290 5.0 mg/Kg 1 4/2/01
Lead 180 5.0 mg/Kg 1 3/3/01
LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchlD: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead 24 0.30 mg/L 2 4/5/01
Lead 24 0.30 mg/L 2 3M12/01
I)-ualil';;s;: R _ND - Not Dct;ted at i-r;;;;om_ng l.iﬁil - S- Sbideurmgate outside of limits due to matrix interference.
1 - Analyte detected below quantitation limits H - Samples exceeding analytical holding time
B - Analyte detected in the associated Method Blank E - Value above quantitation range lllilia]S:__:_D;_

‘ DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive 3

,i Advanced Technology 575 . . > - 5
A . Taboratories 3275 Walnut Avenue  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

Print Date: 4/6/0]

CLIENT: Geocon Environmental

Client Sample ID: UV-11-2
Lab Order: 049775
Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01
Lab ID: 049775-055A Matrix: Soil
Analyses Result Limit Qual Units DF Date Analyzed
LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchlD: 3583 PrepDate: 4/2/01
Lead 250 5.0 mg/Kg 1 4/2/01
Lead 170 5.0 ma/Kg 1 3/3/01
LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010312A BatchlD: 3332 Solid/ STLC Extract PrepDate: 3/12/01
Lead 24 0.30 mag/L 2 3/12/01
Lead 14 0.15 mg/L 1 4/5/01
_Q-t.lalit;;s;. _ND - Not Dc:c:led #l the Reporting Limit S- Spike!Surrogale ou;ide of linﬁls due to matrix interference.

1 - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

Advanced Technology
Laboratories

3275 Walnut Avenue

H - Samples exceeding analytical holding time

E - Value above quantitation range Initials:___ |i
A
M - Not Monitored. Highly Reactive 4

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

Print Date: 4/6/01

CLIENT: Geocon Environmental Client Sample ID: UV-15-1

Lab Order: 049775

Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01

Lab ID: 049775-070A Matrix: Soil

Analyses Result Limit Qual Units DF Date Analyzed

LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchiD: 3583 PrepDate: 4/2/01
Lead 140 5.0 mg/Kg 1 4/2/01
Lead 130 5.0 mg/Kg 1 3/3/01

LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchiD: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead 18 0.30 mag/L 2 4/5/01
Lead 15 0.15 mg/L 1 312101

Qual-i;‘ue_r_r;; ND - No-l“L_);;;:;:d_at the R_cponing Lin;il _ S - Spike/Surrogate outside of limits due to matrix interference.

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
DO - Surrogate Diluted Out

Advanced Technology
Laboratories

3275 Walnut Avenue

H - Samples exceeding analytical holding time

"
E - Value above quantitation range Initials: h

—

M - Not Monitored. Highly Reactive 5

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories Print Date: 4/6/01

CLIENT: Geocon Environmental Client Sample ID: UV_-I ;2 -

Lab Order: 049775
Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01
Lab ID: 049775-071A Matrix: Soil
Analyses Result Limit Qual Units DF Date Analyzed
LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchlD: 3583 PrepDate: 4/2/01
Lead 95 5.0 mg/Kg 1 4/2/01
Lead 92 5.0 ma/Kg 1 3/3/01
LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchlD: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead 8.0 0.15 mg/L 1 4/5/01
Lead 11 0.15 mg/L 1 3201
Oualit:l;;: ND_- ;Jl- i)cl.ected at. the Reporting Limit S - Spike/Surrogate outside of limits due to matrix interference.
J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time o
B - Analyte detected in the associated Method Blank E - Value above quantitation range lnitials:_‘@_
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive 6

Advanced Technology
Laboratories

3275 Walnut Avenue  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040
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Advanced Technology Laboratories

Print Date: 4/70/0]

CLIENT:

Geocon Environmental Client Sample ID: UV-16-1

Lab Order: 049775

Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01

Lab 1D: 049775-074A Matrix: Soil

Analyses Result Limit Qual Units DF Date Analyzed

LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchlD: 3583 PrepDate: 4/2/01
Lead 54 5.0 my/Kg 1 4/2/01
Lead 110 5.0 mg/Kg 1 3/3/01

LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010312A BatchlD: 3333 Solid/ STLC Extract PrepDate: 3/12/01
Lead 18 0.30 mg/L 2 3/112/01
Lead 11 0.15 mg/L 1 4/5/01

Ql..mlil"lers: “ _N-F_)_:_@Ee"l;ct-eﬁ-i at the Reporting Limi_t - __S_- S.pike!St;lnugale oulside of limits due to matrix interference.

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

Advanced Technology
Laboratories

3275 Walnur Avenue

H - Samples exceeding analytical holding time ~

E - Value above quantitation range Initials: I‘.E

M - Not Monitored. Highly Reactive 7

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040
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Advanced Technology Laboratories

Print Date: 4/10/01

CLIENT: Geocon Environmental

Client Sample ID: UV-16-3

Lab Order: 049775

Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01

Lab ID: 049775-076A Matrix: Soil

Analyses Result Limit Qual Units DF Date Analyzed

LEAD BY ICP EPA 6010B Analyst: EFR
RunID: ICP3_010402B BatchID: 3583 PrepDate: 4/2/01
Lead 350 5.0 mg/Kg 1 4/2/01
Lead 130 5.0 mag/Kg 1 3/3/01

LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010312A BatchID: 3333 Solid/ STLC Extract PrepDate: 3/12/01
Lead 17 0.30 mg/L 2 3/112/01
Lead 14 0.15 mg/L 1 4/5/01

()ualuﬁ_c:s ND_ h;;rﬁmccted at the Rc;porting l:mit S - Spike/Surrogate outside of limits duc to matrix imerfcre;c;:,-

J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
DO - Surrogate Diluted Out

Advanced Technology
Laboratories

3275 Walnut Avenue

H - Samples exceeding analytical holding time

" y
E - Value above quantitation range Initials: E"

M - Not Monitored. Highly Reactive 8§

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories Print Date: 4/10/01

CLIENT: Geocon Environmental

Client Sample ID: UV-17-1
Lab Order: 049775
Project: Union Valley Pkwy - E§000-06-58 Collection Date: 2/26/01
Lab ID: 049775-078A Matrix: Soil
Analyses Result Limit Qual Units DF Date Analyzed
LEAD BY ICP EPA 6010B Analyst: EFR
RunliD: ICP3_010402B BatchlD: 3583 PrepDate: 4/2/01
Lead 250 50 mg/Kg 1 4/2/01
Lead 100 5.0 mg/Kg 1 3/3/01
LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchlD: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead 18 0.30 mg/L 2 4/5/01
Lead 20 0.30 mg/L 2 3/12/01
Q”u_nlil'lérs: T\Il';_- N_(_)t l!)etecled at the chon.i-n.{; L_I[‘I’llt B S - Spike/Surrogate outside of limits due to matrix interference.
J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time N
B - Analyte detected in the associated Method Blank E - Value above quantitation range lnitialsz_@;
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive [
l Advanced Technology _ , . . - . )
‘0 T ——— 3275 Walnur Avenue Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

Print Date: 4/6/0]

CLIENT: Geocon Environmental

Client Sample ID: UV-17-3

Lab Order: 049775

Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01

Lab ID: 049775-080A Matrix: Soil

Analyses Result Limit Qual Units DF Date Analyzed

LEAD BY ICP EPA 6010B Analyst: EFR
RuniD: ICP3_010402B BatchlD: 3583 PrepDate: 4/2/01
Lead ND 5.0 ma/Kg 1 412/01
Lead 110 5.0 mg/Kg 1 313/01

LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchlD: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead ND 0.15 mg/L 1 4/5/01
Lead 0.62 0.15 mg/L 1 3/12/01

(';I-u_a;ﬁ;ers: N.D_-E)t. bcle;éd_a;t the Reporting Limit S.-. Spike/Surrogate outside of limits due to matrix interference.

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

Advanced Technology
Laboratories

3275 Walnut Avenue

H - Samples exceeding analytical holding time o

E - Value above quantitation range Initials: l“
M - Not Monitored. Highly Reactive 0

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories Print Date: 4/10/01

CLIENT: Geocon Environmental Client Sample ID: UV-17-2
Lab Order: 049775
Project: Union Valley Pkwy - E8000-06-58 Collection Date: 2/26/01
Lab ID: 049775-079A Matrix: Soil
Analyses Result Limit Qual Units DF Date Analyzed
LEAD BY ICP EPA €010B Analyst: EFR
RuniD: ICP3_010402B BatchlD: 3583 PrepDate: 4/2/01
Lead 170 5.0 mg/Kg 1 4/2/01
Lead 120 5.0 mg/Kg 1 3/3/01
LEAD BY ATOMIC ABSORPTION WET/ EPA 7420 Analyst: NS
RuniD: AA2_010405A BatchID: 3592 Solid/ STLC Extract PrepDate: 4/2/01
Lead 15 0.15 mg/L 1 4/5/01
Lead 14 0.15 mg/L 1 3/12/01
()ualilll;:rs: __é\l'D - NoT b;;ected at mcgp_(;ting L;t _ S- Spikels_l.;;mgale outside of limits due to matrix interference.
J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time
B - Analyte detected in the associated Method Blank E - Value above quantitation range lnitials:A_@;
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive 10

Advanced Technology
Laboratories

3275 Walnur Avenue  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040
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March 06, 2001

Ross White

Geocon Environmental

5673 W. Las Positas Blvd., Ste 205
Pleasanton, CA 94588

TEL: (925) 469-9750

FAX (925) 469-9749 ELAP No: 1838

RE: Union Valley Pkwy - E8000-06-58 Work Order No.: 049775
Attention: Ross White

Enclosed are the results for sample(s) received on February 28, 2001 by Advanced Technology
Laboratories and tested for the parameters indicated in the enclosed chain of custody.

This is a preliminary report that contains incomplete data or data that has not been fully
validated. Caution should be exercised in the use of any data presented as final reported
results may not reflect the values presented.

If you have any questions regarding these tests results, please feel free to call.

Sincerely,

Edgar Caballero
Laboratory Director

This cover letter is an integral part of this analytical report.

}k‘ Advanced Technology . ) )
“ 1510 E. 33rd Streer  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040)
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Advanced Technology Laboratories

Print Date: 06-Mar-01

CLIENT: Geocon Environmental

EPA 6010B

Test No:
Lab Order: 049775 Units: mg/Kg
Project: Union Valley Pkwy - E8000-06-58 Analyst: RQ
Sa;Ie_lD_ ) Client. Sam i)l-e ID ) M;itrix Collectio.ﬁ Date ‘QC Batch Lead o PQL Qual bF‘ A.;l.alysis Da;;z
)-ci;)Z-?'?S-OOlA“ -l_JV—l-S;" - - Soil 2{'26!61 3110 62 5 1 ) 3)’2/_0]__
)49775-002A UV-1-1 Soil 2/26/01 3110 72 5 1 3/2/01
)49775-003A UV-1-2 Soil 2/26/01 3110 ND 5 1 3/2/01
)49775-004A UV-1-3 Soil 2/26/01 3110 ND 5 1 3/2/01
049775-005A UV-2-S Soil 2/26/01 3113 34 5 1 3/2/01
049775-006A UV-2-1 Soil 2/26/01 3113 24 5 1 3/2/01
049775-007A UV-2-2 Soil 2/26/01 3113 6.9 5 1 3/2/01
049775-008A UV-2-3 Soil 2/26/01 3113 ND 3 1 3/2/01
049775-009A UV-3-S Soil 2/26/01 3113 4] 5 1 3/2/01
049775-010A UV-3-1 Soil 2/26/01 3113 36 5 1 3/2/01
049775-011A UV-3-2 Soil 2/26/01 3113 11 5 1 3/2/01
049775-012A UV-3-3 Soil 2/26/01 3113 ND 5 1 3/2/01

Qualifiers: ND - Not Detected at the Reporting Limit
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

Advanced Technology

& Laboratories 1510 E. 33rd Street

S - Spike/Surrogate outside of limits due to matrix interference.

P

H - Samples exceeding analytical holding time Initials: ( 9\
E - Value above quantitation range !

M - Not Monitored. Highly Reactive

Signal Hill. CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



"LIENT:

\dvanced Technology Laboratories

Geocon Environmental

Print Date: 06-Mar-01

Test No: EPA 6010B

_.ab Order: 049775 Units: mg/Kg

Project: Union Valley Pkwy - E8000-06-58 Analyst: RQ

vample IB— “C-I.ient“ S;mple.lD M;lrix Collec-t“i.on Date QC .B;ltch | .Leaﬂ PQL -Qual DF Ana-iy-';is .Da"l_e_
49:;’_?;5131& Uv-4-S Soil -2-126;’01 - 3113 44 - 5 1 | 372/01
149775-014A UV-4-1 Soil 2/26/01 3113 19 5 1 3/2/01
'49775-015A UV-4-2 Soil 2/26/01 3114 11 5 1 3/2/01
.i497?5-016A Uv-4-3 Soil 2/26/01 3114 ND 5 I 3/2/01
949775-017A UV-5-S Soil 2/26/01 3114 46 5 1 3/2/01
049775-018A UV-5-1 Soil 2/26/01 3114 ND 5 1 3/2/01
049775-019A UV-5-2 Soil 2/26/01 3114 ND 5 1 3/2/01
049775-020A UV-5-3 Soil 2/26/01 3114 ND 5 1 3/2/01
049775-021A UV-6A-S Solil 2/26/01 3114 51 5 1 3/2/01
)49775-022A UV-6A-1 Soil 2/26/01 3114 ND 5 1 3/2/01
)49775-023A UV-6A-2 Soil 2/26/01 3114 ND 5 1 3/2/01
)49775-024A UV-6A-3 Soil 2/26/01 3114 ND 5 1 3/2/01

Qualifiers:

1 - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

ND - Not Detected at the Reporting Limit

DO - Surrogate Diluted Out

A Advanced Technology

Laboratories

S - Spike/Surrogate outside of limits due to matrix interference.

'
H - Samples exceeding analytical holding time Initials: ‘ .B
E - Value above quantitation range

M - Not Monitored. Highly Reactive

2

1510 E. 33rd Street  Signal Hill, CA 90807 Tel: 562 989-4045  Fax: 562 989-4040



Advanced Technology Laboratories Print Date: 06-Mar-01

Geocon Environmental Test No: EPA 6010B

C_LIENT:

_ab Order: 049775 Units: mg/Kg
Project: Union Valley Pkwy - E8000-06-58 Analyst: RQ
sample ID Client Sample ID Matrix Collection Date QC Batch Lead PQL Qual DF Analysis Date
49775-025A UV-6B-S Soil 2/26/01 3115 39 5 1 3/2/01
149775-026A UV-6B-1 Soil 2/26/01 3115 31 5 1 3/2/01
149775-027A UV-6B-2 Soil 2/26/01 3115 7.1 5 | 3/2/01
149775-028A UV-6B-3 Soil 2/26/01 3115 ND 5 1 3/2/01
049775-029A UV-6C-S Soil 2/26/01 3115 48 5 1 3/2/01
049775-030A UV-6C-1 Soil 2/26/01 3115 15 5 1 3/2/01
049775-031A UV-6C-2 Soil 2/26/01 3115 ND 5 1 3/2/01
049775-032A UV-6C-3 Soil 2/26/01 3115 ND 5 1 3/2/01
049775-033A UV-6D-8 Soil 2/26/01 3115 12 5 1 3/2/01
149775-034A UV-6D-1 Soil 2/26/01 3115 ND S 1 3/2/01
)49775-035A UV-6D-2 Soil 2/26/01 3116 ND S 1 3/3/01
049775-036A UV-6D-3 Soil 2/26/01 3116 ND 5 1 3/3/01
Ql;ts;ii_ﬁ;rs: _I‘;JD_-_I\;t .Detecied at the .churting Limit o S - Spike/Surrogate outsidc. of limits due to mat.rix intcrfe@:. S /\ o
J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time Initials: ‘ E
B - Analyte detected in the associated Method Blank E - Value above quantitation range 3
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive

‘ Advanced Technology . . . . &
_ Fabandtaties 1510 E. 33rd Street  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

CLIENT: Geocon Environmental

Print Date: 06-Mar-01

Test No: EPA 6010B

—.ab Order: 049775 Units: mg/Kg

Project: Union Valley Pkwy - E8000-06-38 Analyst: RQ

sample iD Cii;;l_l Sample ID | Matrix | Coll;clion Datem QC_Batch Léad -PQL Qu-al DF:n;;y_sis balé
149775-037A UV-7-S - | Soil 2/26/01 | 3116 17 ) 5 _I 3;’_3!01 o
)49775-038A UV-7-1 Soil 2/26/01 3116 ND 5 1 3/3/01
149775-039A UV-7-2 Soil 2/26/01 3116 ND 5 1 3/3/01
149775-040A UV-7-3 Soil 2/26/01 3116 ND 5 1 3/3/01
149775-041A UV-8-8 Soil 2/26/01 3116 25 5 1 3/3/01
049775-042A UV-8-1 Soil 2/26/01 3116 9.2 S 1 3/3/01
049775-043A UV-8-2 Soil 2/26/01 3116 ND 5 1 3/3/01
049775-044A UV-8-3 Soil 2/26/01 3116 ND 5 1 3/3/01
049775-045A UV-9-S Soil 2/26/01 3117 11 5 1 3/3/01
049775-046A UV-9-1 Soil 2/26/01 3117 42 5 I 3/3/01
049775-047A UV-9-2 Soil 2/26/01 3117 ND 5 1 3/3/01
049775-048A UV-9-3 Soil 2/26/01 3117 ND 5 1 3/3/01

Qualifiers: ND - Not Detected at the Reporting Limit
J - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

Advanced Technology
Laboratories

AY

1510 E. 33rd Streer

S - Spike/Surrogate outside of limits due to matrix interference. .

Initials: “E:

E - Value above quantitation range 4

H - Samples exceeding analytical holding time

M - Not Monitored. Highly Reactive

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



\dvanced Technology Laboratories Print Date: 06-Mar-01

"LIENT: Geocon Environmental Test No: EPA 6010B

—ab Order: 049775 Units: mg/Kg
Project: Union Valley Pkwy - E8000-06-58 Analyst:  RQ
—ample ID Client Sample ID Matrix Collection Date QC Batch Lead PQL Qual DF Analysis Date
49775-049A UV-10-S Soil 2/26/01 3117 - 6.5 5 1 3/3/01
149775-050A UV-10-1 Soil 2/26/01 3117 190 5 1 3/3/01
149775-051A UV-10-2 Soil 2/26/01 3117 52 5 1 3/3/01
149775-052A UV-10-3 Soil 2/26/01 3117 ND 5 1 3/3/01
749775-053A UV-11-§ Soil 2/26/01 3117 19 5 1 3/3/01
049775-054A UV-11-1 Soil 2/26/01 3117 30 ] 1 3/3/01
049775-055A UV-11-2 Soil 2/26/01 3118 170 5 1 3/3/01
049775-056A UV-11-3 Soil 2/26/01 3118 110 5 1 3/3/01
049775-057A UV-12-8 Soil 2/26/01 3118 11 5 1 3/3/01
249775-058A UV-12-1 Soil 2/26/01 3118 45 5 1 3/3/01
149775-059A UV-12-2 Soil 2/26/01 3118 ND 5 1 3/3/01
049775-060A UV-12-3 Soil 2/26/01 3118 ND 5 1 3/3/01
(;.mliﬁc;: _;D - Not I;e_mc;cdamé Reporting Limit o S - Spike/Surrogate outside of limits due to mauix;l;fere;;_- o \_
J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time Initials: I ﬁ:'
B - Analyte detected in the associated Method Blank E - Value above quantitation range 5
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive

A Advanced Technology 337 1] {
@ Laboratories 1510 E. 33rd Street  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

Print Date: 06-Mar-01

CLIENT: Geocon Environmental

Test No: EPA 6010B

Qualifiers: ND - Not Detected at the Reporting Limit

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

A Advanced Technology
( Laboratories

—ab Order: 049775 Units:
Project: Union Valley Pkwy - E8000-06-58 Analyst:
:‘.amp_l_eEl_f ) (;llent S;ample ID T‘da‘trix N ..-Coll_ection ]iate QC -Batch _ Leaci
}4‘}!—?_5-.06lA. UV-]é-g‘) .Suil - .2126!01 3118 30
)49775-062A UV-13-1 Soil 2/26/01 3118 14
149775-063A UV-13-2 Soil 2/26/01 3118 ND
149775-064A UV-13-3 Soil 2/26/01 3118 ND
-049775-065A UV-14-S Soil 2/26/01 3119 25
049775-066A UV-14-1 Soil 2/26/01 3119 310
049775-067A UV-14-2 Soil 2/26/01 3119 12
049775-068A UV-14-3 Soil 2/26/01 3119 ND
049775-069A UV-15-S Soil 2/26/01 3119 ND
)49775-070A UV-15-1 Soil 2/26/01 3119 130
249775-071A UV-15-2 Soil 2/26/01 3119 92
049775-072A UV-15-3 Soil 2/26/01 3119 42

mg/Kg
RQ

PQL Qual DF Analysis Date

5 1

5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1
5 1

3/3/01 “
3/3/01
3/3/01
3/3/01
3/3/01
3/3/01
3/3/01
3/3/01
3/3/01
3/3/01
3/3/01

3/3/01

S - Spike/Surrogate outside of limits due to matrix interference.

H - Samples exceeding analytical holding time

E - Value above quantitation range

M - Not Monitored. Highly Reactive

P
]nitials:‘@‘

6

1510 E. 33rd Street  Signal Hill, CA 90807 Tel: 562 989-4045  Fax: 562 989-4040



\dvanced Technology Laboratories Print Date: 06-Mar-01

Test No: EPA 6010B
—ab Order: 049775 Units: mg/Kg
Project: Union Valley Pkwy - E8000-06-58 Analyst: RQ
ample ID Client Sample ID Matrix Collection Date QC Batch Lead PQL Qual DF Analysis Date
19775-073A UV-16-S Soil 2/26/01 3119 83 5 1 3/3/01
49775-074A UV-16-1 Soil 2/26/01 3119 110 5 1 3/3/01
49775-075A UV-16-2 Soil 2/26/01 3120 26 5 1 3/3/01
49775-076 A UV-16-3 Soil 2/26/01 3120 130 5 1 3/3/01
~49775-077A UV-17-8 Soil 2/26/01 3120 38 5 1 3/3/01
049775-078A UV-17-1 Soil 2/26/01 3120 100 5 1 3/3/01
049775-079A UV-17-2 Soil 2/26/01 3120 120 5 1 3/3/01
049775-080A UV-17-3 Soil 2/26/01 3120 110 5 1 3/3/01

Qualifiers: ND - Not Detected at the Reporting Limit

S - Spike/Surrogate outside of limits due to matrix interference.

J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time Initials: 1 !i
B - Analyte detected in the associated Method Blank E - Value above quantitation range 7
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive

’i Advanced Technology . .
& P e 1510 E. 33rd Street  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

Print Date: 06-Mar-0]

CLIENT: Geocon Environmental

Test No: EPA 9045C

Lab Order: 049775 Units: pH Units

Project: Union Valley Pkwy - E8000-06-58 Analyst: CA

s;am;ﬂ;[) | C_h_en_t S;;lple l;__ Malri; B “(',‘u-llec.ti.;)_l-l;a"t-i—e QC Batch pH PE)L Qual DF ;\_nalysm i)at.t-:
M9775-003A UV-12  Soil 226001 R6687 7.92 0.1 U sl
)49775-013A UV-4-§ Soil 2/26/01 R6687 8.80 0.1 1 3/5/01
)49775-023A UV-6A-2 Soil 2/26/01 R6687 5.78 0.1 1 3/5/01
)49775-035A UV-6D-2 Soil 2/26/01 R6716 5.59 0.1 1 3/6/01
249775-043A UV-8-2 Soil 2/26/01 R6687 5.2 0.1 1 3/5/01
049775-053A UV-11-§ Soil 2/26/01 R6688 8.96 0.1 1 3/5/01
049775-063A UV-13-2 Soil 2/26/01 R6688 6.85 0.1 | 3/5/01
049775-073A UV-16-S Soil 2/26/01 R6688 7.27 0.1 1 3/5/01

Qualifiers: ND - Not Detected at the Reporting Limit
] - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank
DO - Surrogate Diluted Out

‘ Advanced Technology
Laboratories

1510 E. 33rd Street

S - Spike/Surrogate outside of limits due to matrix interference.

H - Samples exceeding analytical holding time Initials: ([E
E - Value above quantitation range ]

M - Not Monitored. Highly Reactive

Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040
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Advanced Technology Laboratories Print Date: /5-Mar-01

CLIENT: Geocon Environmental Test“ No WET/ EPA 74%0

vab Order: 049775 Units: mg/L
Project: Union Valley Pkwy - E8000-06-58 Analyst: NS
sample I Client Sample ID Matrix Collection Date QC Batch Lead PQL Qual DF Analysis Date
49775-001A UV-1-8 Soil 2/26/01 3332 5.9 0.15 1 3:"12}'(.).1;-. )
)49775-021A UV-6A-S Soil 2/26/01 3332 73 0.15 1 3/12/01
)49775-050A UV-10-1 Soil 2/26/01 3332 24 0.3 2 3/12/01
)49775-055A UV-11-2 Soil 2/26/01 3332 24 0.3 2 3/12/01
N49775-056A UV-11-3 Soil 2/26/01 3332 10 0.15 1 3/12/01
049775-066A UV-14-1 Soil 2/26/01 3382 27 03 2 3/15/01
049775-070A UV-15-1 Soil 2/26/01 3332 15 0.15 | 3/12/01
049775-071A UV-15-2 Soil 2/26/01 3333 11 0.15 1 3/12/01
049775-073A UV-16-S Soil 2/26/01 3333 5.6 0.15 1 3/12/01
049775-074A UV-16-1 Soil 2/26/01 3333 18 0.3 2 3/12/01
049775-076A UV-16-3 Soil 2/26/01 3333 17 03 2 3/12/01
049775-078A UV-17-1 Soil 2/26/01 3333 20 0.3 2 3/12/01
Ouali_ﬁe_l:s: -_i\iD - ];l;)elected at the Reporting Limit . S- Sp.ike!Surmgntc uﬁsidc of limits due to matrix intcrfer;ﬁ_cc_. o o

J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time Initials: E @

B - Analyte detected in the associated Method Blank E - Value above quantitation range ]

DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive

Laboratories

‘ Advanced Technology .
¢ = 3275 Walnut Avenue Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories Print Date:

15-Mar-01

CLIENT: Geocon Environmental

Test No: WET/ EPA 7420

Lab Order: 049775 Units: mg/L
Project: Union Valley Pkwy - E8000-06-58 Analyst: NS
sample ID Client Sample ID Matrix Collection Date QC Batch Lead PQL Qual DF Analysis Date
)49775-079A UV-17-2 Soil 2/26/01 3333 14 0.15 1 3/12/01
149775-080A UV-17-3 Soil 2/26/01 3333 0.62 0.15 1 3/12/01
Qualiﬁc;. R NU_ -_r:l;)l ISCteclcd at the Rc}mning Liﬁil -. - S - Spike/Surrogate outside of limits due to matrix interference. o~

J - Analyte detected below quantitation limits H - Samples exceeding analytical holding time Initials: @'

B - Analyte detected in the associated Method Blank E - Value above quantitation range 2

DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive
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Advanced Technology Laboratories Print Date: 20-Mar-01

CLIENT: Geocon Environmental Test Nc;: - WET DV EPA 7420

~ab Order: 049775 Units: mg/L

Project: Union Valley Pkwy - E8000-06-58 Analyst: NS

sam_p;: ;)T:. N Cli;ﬁt..sam;; lD- M-atrix (';ullectmn Date- QC Batch - ml:;ad - FQH;; _[-)-ii;MA.llf.i]}’SiS Date
49775-001A UV-1-S Sl | 2601 3418 ND 045 1 31901
)49775-021A UV-6A-S Soil 2/26/01 3418 ND 0.15 1 3/19/01
)49775-050A UV-10-1 Soil 2/26/01 3418 1.3 0.15 1 3/19/01
¥49775-055A UV-11-2 Soil 2/26/01 3418 0.72 0.15 1 3/19/01
049775-056A UV-11-3 Soil 2/26/01 3418 ND Q.15 1 3/19/01
049775-066A UV-14-1 Soil 2/26/01 3418 2.6 0.15 1 3/19/01
049775-070A UV-15-1 Soil 2/26/01 3418 1.0 0.15 1 3/19/01
049775—(?71A UVv-15-2 Soil 2/26/01 3418 ND 0.15 1 3/19/01
V49775-073A UV-16-S Soil 2/26/01 3418 ND 0.15 1 3/19/01
)49775-074A UV-16-1 Soil 2/26/01 3418 1.5 0.15 1 3/19/01
)49775-076 A UV-16-3 Soil 2/26/01 3419 ND 0.15 1 3/19/01
)49775-078A UV-17-1 Soil 2/26/01 3419 0.42 0.15 1 3/19/01

Qualifiers: ND - Not Detected at the Reporting Limit

S - Spike/Surrogate outside of limits due to matrix interference.

] - Analyte detected below quantitation limits H - Samples exceeding analytical holding time Initials: l i;l\l
B - Analyte detected in the associated Method Blank E - Value above quantitation range ’ ]
DO - Surrogate Diluted Out M - Not Monitored. Highly Reactive

anced Technology
& M‘“;L e 3275 Walnut Avenue  Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040



Advanced Technology Laboratories

Print Date: 20-Mar-01

CLIENT: Geocon Environmental

Test No: WET DV EPA 7420

Lab Order: 049775 Units: mg/L

Project: Union Valley Pkwy - E8000-06-58 Analyst: NS

Sample ID Client Sample ID Matrix Collection Date QC Batch Lead PQL Qual DF Analysis Date
)49775-079A UV-17-2 Soil 2/26/01 3419 ND 0.15 - 1 3/19/01 -

Qualifiers: ND - Not Detected at the Reporting Limit

1 - Analyte detected below quantitation limits
B - Analyte detected in the associated Method Blank

DO - Surrogate Diluted Out

S - Spike/Surrogate outside of limits due to matrix interference.
~
H - Samples exceeding analytical holding time Initials: ‘ i!
E - Value above quantitation range 2

M - Not Monitored. Highly Reactive

,}_ Advanced Technology ) ] _
3 - 3275 Walnut Avenue Signal Hill, CA 90807 Tel: 562 989-4045 Fax: 562 989-4040
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St

The following laboratory analvses wil] be performed or a normal fum-around-tims.

All soilsamples will be enalyzed for wtal lead fcllowing Eavironmental Protection Agency (EPA)
Test Method 601¢,

Ten percent of the soi] sampies, chosen at randarr, will be analyzed for soil pH following EPA
Test Method 9045;

Soil samples that exh:bir rotal lead concentra*ions grecter than 50 and less than 1000 mg/keg will be
analyzed for soluble lead yia the WET

Soil samples thar exhibir scluble jead (WET) concentranons greater than S0 mg/l will be
re-analyzed for soluble lead via the WET using deiorized water as the extractant (WET-DI);

Soil samples tha: ¢xhibiz 1ota] iead concentratiors Jreater than 999 mee will ba - v on
solublz lead vin the TOY D






Project Name: UVPW
Project Number: E8000-06-58
Task Order Number: 05-314200-GT

Regression Analysis Results for Total Lead vs. Soluble Lead (WET)

Regression Output:

Constant (b) 0
Slope (m) 0.0698
Correlation (7) 0.8
Number of (x, y) Observations 13
Total Lead Mean 172
Total Lead Standard Error 29
Total Lead Standard Deviation 104
Soluble Lead (WET) Mean 13
Soluble Lead (WET) Standard Error 2.0
Soluble Lead (WET) Standard Deviation 7

Regression Line: y = m{x) + b, where x = total lead and y = soluble lead (WET)
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83 310 250 350
[UVPW Stats (ALL)
Sample X asin(x/83) Sample X asin(x/310) Sample X asin(x/250) Sample X asin(x/350)
(mg/kg) (mg/keg) (mg/kg) (mg/kg)
Uv-1-8§ 62 0.844 Uv-i-1 7.2 0.023 uv-1-2 25 aom UvV-1-3 2.5 0.007
Uv-2-5 34 0422 Uv-2-1 24 0.077 Uv-2-2 69 0028 Uv-2-3 2.5 0.007
UV-3-5 41 0.517 UV-3-1 36 0116 Uv-3-2 11 0044 Uv-3-3 25 0.007
Uv-4-S 44 0.559 Uv-4-1 19 0061 Uv-4-2 1 0044 Uv-4-3 2.5 0.007
Uv-5-§ 0.587 Uv-5-1 25 0.008 Uv-5-2 25 0010 Uv-3-3 25 0.007
UV-6A-S a5 1.128 UV-6A-1 2.5 0.008 UV-6A-2 25 0.010 UV-6A-3 25 0.007
UV-6B-S UV-6B-1 uUv-6B-2 UV-6B-3
UV-6C-8 UV-6C-1 Uv-6C-2 UV-6C-3
UV-6D-5 UVv-6D-1 Uv-6D-2 UV-6D-3
UvV-7-5 17 0.206 Uv-7-1 25 0.008 uv-7-2 25 [EXVA 1Y) uUv-7-3 235 007
UV-8-5 25 0.306 Uv-8-1 92 0.030 Uv-8-2 25 0010 UV-8-3 2.5 0.007
LV-4-5 1 0133 Uv-9-1 42 0136 uv-9-2 25 0.010 UWV-9-3 25 0.007
UWV-10-5 6.5 0078 UV-10-1 290 1.210 Uv-10-2 5:2 0.021 Uv-10-3 25 0.007
UV-11-S 19 0.231 Uv-11-1 30 0.097 uv-11-2 250 1571 Uv-i1-3 1o 0.320
Uv-12-8 il 0133 Uv-12-1 45 0.146 Uv-12-2 25 0.010 Uv-12-3 25 0.007
UV-13-S 30 0.370 Uv-13-1 14 0.045 Uv-13-2 2.5 0010 UV-13-3 25 0.007
LV-14-5 25 0.306 Uv-14-1 310 1.571 Uv-14-2 12 0.048 Uv-14-3 25 0.007
UV-15-§ 25 0.030 UV-15-1 140 0469 Uv-15-2 95 0.390 Uv-15-3 42 0120
Uv-16-S 83 1.571 Uv-16-1 54 0,175 Uv-16-2 26 0.104 Uv-16-3 350 1.571
Uv-17-§ 38 0476 Uv-17-1 250 0938 Uv-17-2 170 0.748 Uv-17-3 25 0007
Muan 34 0464  [Mean 75 0.301 Mcan 36 0181 Mean 36 0.124
F\a’m 542 0.161 Var 11027 0225 Var 4996 0165 Var 7468 0.145
n 17 17 n 17 17 n 17 17 n 17 17
1(90%) 1.337 1(90%) 1.337 (M%) 1.337 t(90%) 1 337
(O3%) 1.746 1(95%) 1.746 (95%) 1.746 t(95%) 1.746
Il(crin 11.371 t(crit) 11.043 t(crit) 14105 t(crit) 15.655
W% UCL 46.5 90% UCL 136.2 90% UCL 76.9 90% UCL 85.8
93% UCL 49.2 95% UCL 149.1 95% UCL 86.4 95% UCL 98.6
90% UCL  95% UCL
surface 46 49
1 foot 136 149
2 feet 77 86
3 feet 836 99
0-1 46 49
under 109 121
0-2 91 99
under 81 93
0-2.5 88 97
under 86 99
0-3 88 a7




75 290 250 110
[UVPW Stats (No 14-17)
Sample X asin({x/75) Sample X asin(x/290) Sample X asin{x/250) Sample X asin(x/110)
(mg/kg) (mg/kg) (me/kg) (mg/ke)
Uv-1-5 62 (0.844 Uv-1-1 72 0.023 uv-1-2 2.5 0.010 Uuwv-1-3 23 0.007
uUv-2-§ 34 0.422 Uv-2-1 24 0.077 uv-2-2 69 0.028 uv-2-3 25 0.007
Uv-3-8§ 41 0.517 Uv-3-1 36 0116 uv-3-2 I 0.044 Uv-3-3 25 0.007
UV-4-5 44 (1559 Uv-4-1 19 0.061 Uv-4-2 11 0.044 Uv-4-3 235 0.007
LV-3-5 46 0 587 UV-5-1 25 0.008 UWV-5-2 25 a.010 Uv-5-3 23 0.007
LIV-6A-S 75 1.128 UV-6A-1 2.5 0.008 LIV-6A-2 25 0.010 UV-6A-3 2.5 0.007
LV-6B-8 Uv-6B-1 UV-6B-2 Uv-6B-3
LIV-6C-S Uv-6(-] Uv-6C-2 uv-6C-3
1IV-60D-5 Uv-6D-I1 Uv-6D-2 Uv-6D-3
Uv-7-5 17 0.206 Uwv-7-1 25 0.008 Uv-7-2 2.5 0010 Uv-7-3 25 0.007
LIV-§-S 25 0.306 UV-8-1 92 0.030 Uv-§-2 25 0010 Uv-8-3 25 0007
LUV-9-8 11 0133 Uv-9-1 42 0.136 Uwv-9-2 25 0010 Uv-9-3 2.5 0.007
UV-10-8 63 0.078 Uv-10-1 290 1210 uUv-10-2 52 0021 Uv-10-3 2.5 0007
UV-11-8 19 0.231 Uv-11-1 30 0.097 Uv-11-2 250 1.571 Uwv-11-3 110 (0320
1iV-12-8 11 0.133 Uwv-12-1 45 0146 Uwv-12-2 25 0010 Uv-12-3 25 (1007
LV-13-8 30 0.370 Uw-13-1 14 0.045 Uv-13-2 2.5 0010 Uv-13-3 25 (007
1IV-14-5 Uv-14-1 Uv-14-2 Uv-14-3
LIV-15-8 Uv-15-1 Uv-15-2 UV-13-3
UV-16-8 LIV-16-1 Uv-16-2 Uv-16-3
LIV-17-5 Uv-17-1 uwv-17-2 Uv-17-3
Mean 32 0.424 Mean 40 0.151 Mean 23 0.137 Mean 108 0.031
Var 429 0.093 Var 5855 0.104 Var 4646 0.186 Var 889 0.008
n 13 13 n 13 13 n 13 13 n 13 13
WYO%a) 1.356 {90%) 1.356 1(90%) 1.356 J1(90%) 1.356
1(93%) 1.782 1{95%) 1.782 t(95%) 1.782 1{95%) 1.782
|teriv 13.559 t(crit) 15910 t(crit) 11.995 tcrit) 64 035
20% UCL 42.6 90% UCL 833 90% UCL 73.8 90% UICL 22.3
V5% LiCL 45.1 95% UICL 924.6 95% UICL 85.8 95% UICL 25.9
90% UCL  95% LICL
surface 43 45
1 foot 83 95
2 feet 74 BH
Ifeet 22 26
WET (90%)} WET (95%)
-1 43 45 3.0 32
under 66 75 46 53
0-2 63 70 44 49
under 48 56 34 39
0-25 65 73 4.6 51
under 22 26 1.6 18
0-3 58 65 41 46




83 310 170 350
UVPW Stats (only 14-17)
[ Sample . x  asin(x/83)|  Sample x asin(x/310) |  Sample X asin(x/170) | Sample x asin(x/350)
(mg/kg) (mgkg) (mg/kg) (mg/hg)
Uv-1-8 Uv-1-1 uv-1-2 Uv-1-3
uv-2-8 uv-2-1 uv-2-2 uUv-2-3
UV-3-8 Uv-3-1 Uv-3-2 Uv-3-3
UvV-4-5 Uv-4-1 Uv-4-2 Uv-4-3
UV-3-8 Uv-5-1 Uvy-5-2 Uv-5-3
UV-6A-S UV-6A-1 UV-6A-2 UV-6A-3
LV-6B-S Uv-6B-1 Uv-6B-2 Uv-6B-3
UV-6C-8 Uv-6C-1 Uv-6C-2 Uv-6C-3
LWV-6D-8 Uv-6D-1 uv-6D-2 Uv-6D-3
LIV-7-5 uv-7-1 uwv-7-2 Uv-7-3
UV-8-5 UV-8-1 Uv-8-2 UV-8-3
UV-9-8 UV-9-1 Uv-9-2 Uv-9-3
UV-10-5 Uwv-10-1 Uwv-10-2 Uv-10-3
UV-11-8 uwv-11-1 uwv-11-2 uv-11-3
UV-12-8 Uv-12-1 Uv-12-2 UV-12-3
UV-13-5 Uv-13-1 Uv-13-2 Uwv-13-3
LIV-14-5 25 0.306 UV-14-1 310 1571 Uv-14-2 12 0.048 Uv-14-3 25 0.007
LIV-15-8 25 0.030 UWV-15-1 140 0.469 Uv-15-2 95 0.390 UV-15-3 42 0.120
UV-16-5 83 1.571 Uv-16-1 54 0.175 uv-16-2 26 0104 Uv-16-3 350 1.371
uv-17-8 38 0476 Uv-17-1 250 0.938 uv-17-2 170 0.748 Uv-17-3 25 0.007
Muean 37 0596 Mean 189 0788 Mean 76 0.322 Mean 99 3 0.426
Var P50 0456 Var 12996 037 Var 5264 0.103 Var 28291 0,585
n 4 4 n 4 4 n 4 4 n 4 4
(90%) 1 638 t(90%) 1 638 tHS0%) 1 638 H90%) | 638
U935 2353 1(95%) 2353 1(95%) 2353 95%) 2.353
weritd 2 887 (crit) 2570 terit) 7.787 t{crit) 2993
90% UCL 5.7 0% LICL 297.6 20% UCL 138.0 9% UCL 304.1
95% 1'CL. 81.7 95% UCL 309.3 95% UCL 161.0 95% UICL 339.6
90% UCL  95% UCL
surface 76 82
| fool 298 309
2 feet 138 161
3 feet 304 340
WET (90%) WET (95%)
0-1 76 82 53 57
under 259 280 182 196
0-2 187 195 13.1 137
under 221 250 155 175
0-25 177 189 124 132
under 304 340 213 238
0-3 198 214 139 15.0




EXAMPLE PROBLEM - SOLUTION FOR UCL (FROM SERENA PARK REPORT - TO# 05-314200-GT)

Sample X ¥ = asin(x/51)
(mg/kp)
SP-2-S 88 0.173
SP-9-§ 11 0.217
SP-1-S 13 0.258
SP-8-S 13 0.258
SP-3-§ 24 0.490
SP-4-5 31 0.653
SP-3-S 43 1.003
SP-10-S 45 1.081
SP-7-S 48 1.226
SP-6-S 51 1.571
Max(x) 51
n 10 10
Mean(x) 29
Mean(y) 0.693
Var(x) 286
Var(y) 0.247
1t(90%) 1.383
1(95%) 1.833
90% UCL 40.3
95% UCL 42.4

The total lead concentrations are transformed by dividing

each concentration by the maximum observed total lead
concentration (51 mg/kg in this case). This results in
fractionalized data ranging from close to zero to 1. The arcsine
of each fractionalized data is then calculated resulting in the
transformed data set.

Mean(x) = sum(x)/n
Mean(y) = sum(y)/n
Var(x) = [sum(x)*2 - (sum(x))*2] / n(n-1)
Var(y) = [sum(y)*2 - (sum(y))"2] / n{n-1)

Student's t-value for 90% confidence limit (80% confidence interval)
Student's t-value for 95% confidence limit (90% coufidence interval)

= Max(x) * [sin(Mean (y) + t(90%) * sqrt(var(y)/n)]

= Max(x) * [sin(Mean (v) + t(95%) * sqrt(var(y)/n)]
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