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May 17, 2023 Project No. 216-423 

Wallace Group, Inc.  
612 Clarion Court 
San Luis Obispo, California 93401 

Attn: Mr. Jorge Aguilar, P.E. 

Subject: Geotechnical Design Report, Avila Beach Drive at US 101 Interchange 
Improvements, 05-SLO-101- PM 20.9 – 21.3, 05-1G4800 - 0515000038, San Luis 
Obispo County, California 

Dear Mr. Aguilar: 

Yeh and Associates, Inc. is pleased to submit this Geotechnical Design Report for the design of 
improvements at the Avila Beach Drive and US 101 Interchange in San Luis Obispo County, 
California.  This report was prepared in accordance with the terms of agreement between Yeh 
and Associates and Wallace Group dated August 3, 2017. This report was prepared in general 
accordance with Caltrans guidelines for Geotechnical Design Reports (Caltrans 2021) and 
presents the results of our geotechnical evaluation of the site as input to the final design of the 
project. Included in this report is a discussion of the site conditions, the geologic conditions, 
seismicity and faulting, as well as geotechnical considerations and recommendations regarding 
earthwork, corrosion, culverts, stormwater infiltration, and pavement design. Yeh will prepare a 
separate foundation report for earth retaining structures for the proposed retaining walls. 

Primary geotechnical considerations associated with the project include: 
• Twelve borings were drilled at the site to depths of 3.5 to 40.6 feet below the road 

surface on September 16 through 18, 2019. Three additional borings were drilled at to 
depths of 5.5 to 15 feet below the ground surface on March 26, 2021. The borings 
encountered very loose to very dense or very stiff to hard fill to the maximum depths 
explored. Groundwater was not encountered during Yeh’s 2019 and 2021 field 
exploration programs and is not anticipated to be encountered within the depths of 
excavation planned for the project. 

• Yeh performed infiltration testing in seven of the borings on September 20, 2019 and 
March 29, 2021 following the field exploration programs. Test results indicate variable 
potential for infiltration of stormwater at the site that is largely related to the 
subsurface stratigraphy. 

• The site is within a seismically active region of California. The design of the 
improvements to new and existing structures will need to consider seismic data in 
accordance with Caltrans design guidelines and methods. The design earthquake is a 
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mean magnitude 6.69 event with a mean site to source distance of 19.9 miles (32.1 
kilometers) resulting in a design peak ground acceleration of approximately 0.39g, 
corresponding to a 5-percent in 50 years probability of exceedance (975-year return 
period). 

• Bulk soil samples were tested for R-value for use in pavement design for the project.  A
design R-value of 45 was used to calculate the hot mix asphalt concrete pavement
design sections.

• Embankments and slopes at the site are vulnerable to erosion.  Existing slopes below
the overcrossing and along roadways have eroded where soil and rocks have collected
at the back of curbs and are overflowing into roadways. Designers should include
shoulders along roadways that are wide enough to catch debris and curb heights that
will contain eroded material.

• The geotechnical design report has been reviewed by Caltrans on two occasions during
the design process.  Comments and responses are provided in Appendix D of this report.
It is our understanding that comments have been addressed and that no additional
revisions will be required by Caltrans.

We appreciate the opportunity to be of service.  Please contact Judd King at 805-481-9590 x285 
or jking@yeh-eng.com if you have questions or require additional information. 

Sincerely, 
YEH AND ASSOCIATES, INC. 

Judd J. King, PE, GE  Jamie L. Cravens, P.E. 
Senior Geotechnical Engineer Project Engineer 

Reviewed by: 

Michael S. Finegan, PE 
Senior Project Specialist 

mailto:jking@yeh-eng.com


Geotechnical Design Report Yeh Project No. 216-423 
Avila Beach Drive at US 101 PM 20.9 – 21.3 May 17, 2023 

iii 

Table of Contents 

1. INTRODUCTION .............................................................................................................. 1 

2. PROJECT DESCRIPTION ................................................................................................... 2 

2.1 EXISTING FACILITY ................................................................................................................ 2 

2.2 PROPOSED IMPROVEMENTS ................................................................................................... 2 

2.3 PERTINENT REPORTS AND INVESTIGATIONS ................................................................................ 3 

3. GEOTECHNICAL EXPLORATION AND TESTING .................................................................. 3 

3.1 SUBSURFACE EXPLORATION .................................................................................................... 3 

3.2 LABORATORY TESTING ........................................................................................................... 5 

3.3 SITE RECONNAISSANCE .......................................................................................................... 5 

3.4 INFILTRATION TESTING .......................................................................................................... 5 

3.5 PREVIOUS GEOTECHNICAL INVESTIGATIONS ............................................................................... 6 

4. GEOTECHNICAL CONDITIONS ......................................................................................... 6 

4.1 REGIONAL AND SITE GEOLOGY ................................................................................................ 6 

4.2 SURFACE CONDITIONS ........................................................................................................... 8 

4.2.1 SITE TOPOGRAPHY AND DRAINAGE ...................................................................................... 8 

4.2.2 PRIOR LAND USE AND CONSTRUCTION HISTORY ..................................................................... 8 

4.2.3 HUMAN-MADE AND NATURAL FEATURES OF ENGINEERING AND CONSTRUCTION SIGNIFICANCE ...... 9 

4.3 SUBSURFACE CONDITIONS.................................................................................................... 10 

4.4 GROUNDWATER ................................................................................................................. 12 

4.5 CORROSION ...................................................................................................................... 12 

4.6 SEISMIC INFORMATION ........................................................................................................ 13 

4.6.1 SITE SEISMIC AND GROUND MOTION PARAMETERS .............................................................. 13 

4.6.2 FAULT RUPTURE ............................................................................................................. 14 

4.6.3 LIQUEFACTION ............................................................................................................... 15 

4.7 NATURALLY OCCURRING ASBESTOS ....................................................................................... 15 

5. GEOTECHNICAL DESIGN RECOMMENDATIONS .............................................................. 15 

5.1 EARTHWORK ..................................................................................................................... 15 

5.1.1 GENERAL ...................................................................................................................... 16 

5.1.2 PREPARATION OF FILL AREAS ............................................................................................ 16 

5.1.3 REUSE OF EXCAVATED ON-SITE MATERIAL .......................................................................... 16 

5.1.4 EMBANKMENTS ............................................................................................................. 16 



Geotechnical Design Report Yeh Project No. 216-423 
Avila Beach Drive at US 101 PM 20.9 – 21.3 May 17, 2023 

iv 

5.1.5 CUTS AND EXCAVATIONS .................................................................................................. 17 

5.1.6 EARTHWORK FACTORS .................................................................................................... 17 

5.1.7 EROSION AND DRAINAGE CONSIDERATIONS ......................................................................... 18 

5.2 CULVERTS, UTILITIES, AND PIPES ........................................................................................... 18 

5.3 STORMWATER INFILTRATION ................................................................................................ 19 

5.4 PAVEMENT DESIGN ............................................................................................................ 20 

5.4.1 EXISTING CONDITIONS ..................................................................................................... 20 

5.4.2 SUBGRADE PREPARATION ................................................................................................ 21 

5.4.3 PAVEMENT SECTIONS ...................................................................................................... 22 

5.4.4 GRAVEL PARKING LOT ..................................................................................................... 23 

5.5 MATERIAL SOURCES ........................................................................................................... 23 

5.6 MATERIAL DISPOSAL ........................................................................................................... 23 

5.7 CONSTRUCTION MONITORING AND INSTRUMENTATION ............................................................. 23 

6. NOTES FOR SPECIFICATIONS ......................................................................................... 24 

7. NOTES FOR CONSTRUCTION ......................................................................................... 24 

7.1 GROUNDWATER CONSIDERATIONS ........................................................................................ 24 

7.2 EXISTING FACILITIES ............................................................................................................ 24 

7.3 TEMPORARY EXCAVATIONS .................................................................................................. 24 

7.4 EXCAVATION CHARACTERISTICS ............................................................................................. 25 

7.5 HAZARDOUS WASTE CONSIDERATIONS ................................................................................... 25 

7.6 DIFFERING SITE CONDITIONS ................................................................................................ 25 

8. LIMITATIONS................................................................................................................ 25 

9. REFERENCES ................................................................................................................. 26 

List of Figures 

FIGURE 1: PROJECT LOCATION MAP ..................................................................................................................... 1 

FIGURE 2: GEOLOGIC MAP (WIEGERS AND GUTIERREZ 2011) .................................................................................. 7 

FIGURE 3: CALTRANS ARS CURVE ...................................................................................................................... 14 

FIGURE 4: EMBANKMENT GRADING.................................................................................................................... 17 

FIGURE 5: PAVEMENT CONDITIONS: AVILA BEACH DRIVE INTERCHANGE .................................................................. 21 

List of Tables 

TABLE 1: SUBSURFACE INVESTIGATION SUMMARY .................................................................................................. 4 

TABLE 2: GEOTECHNICAL PROPERTIES LABORATORY TEST SUMMARY ....................................................................... 12 



Geotechnical Design Report Yeh Project No. 216-423 
Avila Beach Drive at US 101 PM 20.9 – 21.3 May 17, 2023 

v 

TABLE 3: SOIL CORROSION TEST SUMMARY ......................................................................................................... 13 

TABLE 4: RECOMMENDED GROUND MOTION PARAMETERS FOR GEOTECHNICAL DESIGN ............................................ 14 

TABLE 5: ESTIMATED INFILTRATION RATES ........................................................................................................... 19 

TABLE 6: PAVEMENT DESIGN SECTIONS............................................................................................................... 22 

List of Plates 

Field Exploration Plan ................................................................................................................................... 1 
Subsurface Profile A-A’ ................................................................................................................................. 2 
Avila Beach Drive Log of Test Borings (2019, 2006, 1963) ............................................................................ 3 
 

List of Appendices 

  Page 
Appendix A – Boring Logs 
 Boring Log Legend  ........................................................................................................................ A-1 
 Boring Logs 19IN-01 to 21IN-03 ............................................................................................ A-2 to 9 
 Boring Logs 19P-01 to 19P-04 ........................................................................................... A-10 to 13 
 Boring Logs 19W-01 to 19W-03 ........................................................................................ A-14 to 19  
Appendix B – Laboratory Test Results 
 Summary of Laboratory Test Results  ....................................................................................B-1 to 3 
 Percent Passing No. 200 ............................................................................................................... B-4 
 Grain Size Distribution .................................................................................................................. B-5 
 Atterberg Limits ............................................................................................................................ B-6 
 Proctor .......................................................................................................................................... B-7 
 pH and Resistivity .......................................................................................................................... B-8 
 Sulfates and Chlorides .................................................................................................................. B-9 
 Consolidated-Undrained Triaxial ...................................................................................... B-10 to 17 
 R-value .............................................................................................................................. B-18 to 21   
Appendix C – Infiltration Tests 
 19IN-01 to 21IN-03  ............................................................................................................... C-1 to 7 
Appendix D – Aerially Deposited Lead Investigation – Padre 
Appendix E – Calculations ................................................................................................................ E-1 to E-4 
Appendix F – Response to Caltrans Comments ............................................................................. F-1 to F-22 



Geotechnical Design Report Yeh Project No. 216-423 
Avila Beach Drive at US 101 PM 20.9 – 21.3 May 17, 2023 

1 
 

1. INTRODUCTION 
Wallace Group retained Yeh 
and Associates to provide 
geotechnical services for the 
design of improvements to 
the Avila Beach Drive at US 
101 Interchange (05-SLO-101-
PM 20.9 -21.3, 05-1G4800 - 
0515000038) at US 101 in San 
Luis Obispo County, 
California.  The County of San 
Luis Obispo has identified the 
US 101 at Avila Beach Drive 
interchange southbound 
ramp intersection and Shell 
Beach Road as a capital 
improvement project to 
improve traffic flow. The 
project proposes to improve 
the intersections of Avila 
Beach Drive, Shell Beach 
Road, and US 101 
southbound ramps, as well as provide access to a proposed park and ride lot west of the 
interchange. The location of the interchange site is shown on Figure 1. Yeh prepared a 
Preliminary Geotechnical Design Report (PGDR) for the project in 2018 (Yeh 2018). 
Recommendations presented in this report supersede those in the PGDR. The geotechnical 
evaluation for this report consisted of a program of project coordination, review of existing 
geotechnical data, field reconnaissance and exploration, infiltration testing, laboratory testing, 
and analyses. Geotechnical recommendations are provided for the design of the embankments 
and cut slopes, corrosion, culverts, stormwater infiltration, and pavement design. Geotechnical 
recommendation for the proposed retaining walls were provided in a Foundation Report (Yeh 
2022) provided under separate cover. 

Figure 1: Project Location Map  
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2. PROJECT DESCRIPTION  

2.1 EXISTING FACILITY 
The Avila Beach Drive interchange consists of left and right undercrossing bridges on US 101 
with a southbound ramp configuration and a controlled stop northbound ramp configuration 
that connects to the highway via Monte Road about 1,200 feet north of the undercrossing. The 
undercrossings (Avila Road UC, Bridge No. 49-0191L/R) are 3-span structures that were built in 
1964 and are at an average elevation of about 114 feet. Caltrans added an additional 
southbound lane adjacent to the number 1 lane in 2009. The embankment end slopes are 
unpaved with a slope ratio of approximately 1.5:1 (horizontal to vertical) and the embankment 
side slopes between the highway mainlines and ramps have a slope ratio of about 2:1 or flatter. 
Avila Beach Drive runs west from the northbound off-ramp and is two lanes wide beneath the 
undercrossing at approximately elevation 97 feet. Elevations in this report reference North 
American Vertical Datum of 1988 (NAVD-88) unless otherwise noted. The road provides access 
to Avila Beach, Port San Luis, Diablo Canyon Power Plant, as well as multiple commercial, 
residential, and recreational areas along the road to Avila Beach. Shell Beach Road is a frontage 
route on the west side of US 101 that terminates at the intersection of Avila Beach Drive and 
the southbound off-ramp.  Shell Beach Road connects the residential and commercial areas of 
Shell Beach and Pismo Beach to Avila Beach and other locations along Avila Beach Drive. 

2.2  PROPOSED IMPROVEMENTS 
The proposed project will improve the northbound and southbound ramp intersections of the 
US101/Avila Beach Drive interchange to address traffic operational deficiencies and improve 
multimodal access. This includes rerouting of the north and southbound off-ramps which will 
incorporate a roundabout at the intersection of Shell Beach Road, Avila Beach Drive, and the 
southbound on and off-ramps (WG 2021c). The roadway improvements will include the design 
of new asphalt concrete pavement, sidewalks, a pathway under the freeway overcrossing on 
the north side of Avila Beach Drive, surface drainage, stormwater infiltration, as well as a Park 
and Ride – RTA bus stop facility at the southwest corner of the intersection of Avila Beach Drive 
and Shell Beach Road. Anticipated grading will include cuts up to 5 feet and fills up to 10 feet to 
construct the proposed improvements Two retaining walls (Retaining Wall “N1” and Retaining 
Wall (“W1”) will be constructed to support the roadway improvements.  Temporary cuts will be 
made to construct the walls. Retaining Wall W1 will be located between the southbound US 
101 onramp and southbound US 101. Retaining Wall N1 will be located on the north side of 
Avila Beach Drive beneath the Avila Beach Drive UC and wraps westward around the 
embankment between the proposed realigned southbound off-ramp and southbound US 101. 
These walls are addressed in a foundation report (Yeh 2022) provided under separate cover. 
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2.3 PERTINENT REPORTS AND INVESTIGATIONS 
The following reports, maps, plans, and documents were reviewed for this project in addition to 
our site reconnaissance. 

• Project Study Report – Project Development Support (PSR-PDS) and Plans, California 
Department of Transportation, May 2016. 

• Avila Road UC (Widen) Second Supplemental Structure Foundation Report, Bridge 
No. 49-191L, California Department of Transportation, October 11, 2005  

• Avila Road UC (Widen) Final Foundation Report, Bridge No. 49-0191L, California 
Department of Transportation, January 26, 2004. 

• Avila Road UC (Widen) Supplemental Final Foundation Report, Bridge No. 49-0191L, 
California Department of Transportation, July 14, 2004 

• Avila Road UC Left Bridge (Widen) Log of Test Borings, California Department of 
Transportation, January 26, 2004. 

• Avila Road UC (Widen) Preliminary Seismic Design Recommendations, Bridge No. 49-
191L, California Department of Transportation, March 23, 2001. 

• Convert to Freeway Plans for State Highway 101 between North Pismo Separation 
and 1.0 Mile South of Santa Fe Bridge, California Department of Transportation, April 
1, 1963. 

• As-built Plans and Log of Test Borings: Plans for Construction on State Highway in 
San Luis Obispo County between North Pismo Separation in Pismo Beach and 1.0 
Mile South of Santa Fe Bridge, California Department of Transportation, April 1, 
1963. 

• Foundation Study, Avila Road UC (BR 49-0191 L & R), California Department of 
Transportation, October 10, 1961. 

3. GEOTECHNICAL EXPLORATION AND TESTING 

3.1 SUBSURFACE EXPLORATION 
Yeh subcontracted S/G Drilling Company of Lompoc, California to perform the drilling for the 
project. S/G used a CME-85 truck-mounted drill rig equipped with 8-inch diameter hollow stem 
augers to advance twelve borings between September 16 and 18, 2019 and three borings on 
March 26, 2021. The logs of the borings and collected field data are presented in Appendix A. 
The boring locations are shown on Plate 1 and summarized in Table 1. Brush clearing for 
location access was performed prior to the 2021 borings. 
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Table 1: Subsurface Investigation Summary 

Boring No. 
Adjacent Project 

Component 
Project Center Line 

Station/Offset 

Approx. 
Ground 

Surface El. (ft) 
Approx. 

Depth (ft) 
Date 

Completed 

19IN-01 Infiltration Basin 35’ Lt. Sta. 611+61 
“R-22a” Line 104.0 11.5 09/17/2019 

19IN-02 Infiltration Basin 39’ Rt. Sta. 213+26 
“SBR” Line 99.5 5.4 09/17/2019 

19IN-03 Infiltration Basin 117’ Rt. Sta. 115+98  
“AV1” Line 89.5 6.5 09/16/2019 

19IN-04 Infiltration Basin 71’ Rt. Sta. 114+50 
“AV1” Line 78.0 3.5 09/16/2019 

19IN-05 Infiltration Basin 43’ Rt. Sta. 114+98 
“AV1” Line 77.5 10.0 09/18/2019 

21IN-01 Infiltration Basin 37’ Rt. Sta. 115+51 
“AV1” Line 80.5 15.0 03/26/2021 

21IN-02 Infiltration Basin 36’ Rt. Sta. 116+41 
“AV1” Line 80.5 10.0 03/26/2021 

21IN-03 Infiltration Basin 45’ Rt. Sta. 117+25 
“AV1” Line 80.0 5.5 03/26/2021 

19P-01 Roundabout/ Shell 
Beach Road 

20’ Lt. Sta. 214+12 
“SBR” Line 96.5 6.5 09/16/2019 

19P-02 Roundabout/ US-101 
Southbound Off-Ramp 

20’ Rt. Sta. 500+41 
“R-23a” Line 97.0 6.5 09/17/2019 

19P-03 US-101 Southbound 
Off-Ramp 

18’ Rt. Sta. 502+39 
“R-23a” Line 96.5 5.5 09/17/2019 

19P-04 US-101 Southbound 
On-Ramp 

5’ Lt. Sta. 212+01 
“SBR” Line 103.0 6.5 09/16/2019 

19W-01 Wall W1 119’ Lt. Sta. 119+92 
“AV1” Line 113.0 35.1 09/18/2019 

19W-02 Wall W1 63’ Rt. Sta. 611+78 
“R-22a” Line 124.0 40.0 09/17/2019 

19W-03 Wall N1 1’ Lt. Sta. 609+60  
“R-22a” Line 116.0 40.6 09/16/2019 

Yeh collected bulk and drive samples for subsequent lab testing, recorded blow counts (N-
values) for the driven samples and prepared a field log of subsurface conditions encountered. 
Sampling within the borings was performed by driving a modified California samplers and 
standard penetration test (SPT) split spoon samplers at approximate 5-foot intervals or as 
selected for the boring. The drill rig’s automatic hammer had an estimated hammer efficiency 
of 75%. The SPT sampler has a 2-inch outside diameter, 1-3/8-inch inside diameter and is 
equipped for but was used without liners. The modified California sampler has a 3-inch outside 
diameter, 2-3/8-inch inside diameter and was used with 1-inch-high brass liners. Drive samples 
were collected using a 140-pound automatic trip hammer in accordance with ASTM 1586, the 
Standard Penetration Test.  Bulk samples were collected from the augers as the borings were 
advanced.  Pocket penetrometer tests were performed in the field on the trimmed end of 
selected samples to help estimate the undrained shear strength of cohesive materials.  The 
penetrometer was pushed to the designated penetration and the shear strength was read from 
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the spring scale on the device. The undrained shear strength results from the pocket 
penetrometer tests are noted on the logs in Appendix A. 

Upon completion, borings 19IN-04, 19P-01 through 19P-04, and 19W-01 through 19W-03 were 
backfilled with either cement slurry or native material from the auger cuttings (as noted on the 
logs in Appendix A). Borings 19IN-01 through 19IN-03, 19IN-05, and 21IN-01 through 21IN-03 
were instrumented for infiltration testing. The infiltration test apparatuses consisted of 2-inch 
PVC well casing installed to varying depths as well as pea gravel placed within the bottom 2 feet 
of the boring. Infiltration test materials and dimensions shown on the infiltration test data 
sheets in Appendix C. A discussion of the infiltration testing performed following the field 
exploration is presented in Section 3.4. 

3.2 LABORATORY TESTING 
Laboratory testing was performed on selected samples recovered from the field exploration 
programs. Tests for moisture content, unit weight, gradation, Atterberg limits, unit weight 
versus moisture content relation by the modified Proctor test, as well as pH and resistivity were 
performed at the Yeh office and laboratory in Grover Beach, California. Tests for R-value as well 
as soluble sulfates and chlorides were performed by Cooper Testing Laboratory in Palo Alto, 
California.  Tests for triaxial compressive strength using triaxial compressive strength using 
consolidated undrained (CU) loading were performed at the GEO-E lab at the Cal Poly Civil 
Engineering Department in San Luis Obispo, California. Testing was performed in accordance 
with applicable ASTM or Caltrans standards. Laboratory test results are presented in Appendix 
B. 

3.3 SITE RECONNAISSANCE 
Yeh and Associates performed site reconnaissance on October 19, 2016, March 29, 2018, and 
September 16, 2019. The site reconnaissance included observation of slope and pavement 
conditions, as well as observation of the proposed project layout as it relates to the existing 
topography, infrastructure, and proposed alternatives. 

3.4 INFILTRATION TESTING 
Borings 19IN-01 through 19IN-03, 19IN-05, and 21IN-01 through 21IN-03 were pre-saturated 
following drilling and construction of the infiltration test apparatuses. Boring 19IN-04 was not 
tested due to auger refusal encountered at the proposed testing depth. The borings that were 
tested were allowed to pre-saturate for approximately 48 to 96 hours. Following pre-
saturation, Yeh performed both constant head and falling head infiltration testing in each of the 
infiltration test borings on September 20, 2019. Testing was performed in general accordance 
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with County of San Luis Obispo Post Construction Requirements Handbook (SLOCO 2017) 
testing methodology. Constant head infiltration testing consisted of adding a measured volume 
of water to the borings to maintain a constant head for approximately 30 minutes. Falling head 
infiltration testing consisted of measuring the rate of water level fall for a minimum of 3 hours 
or when the water within the boring drained at least four times (so that up to four sets of 
readings were taken). Infiltration test data and results are presented in Appendix C. 

3.5  PREVIOUS GEOTECHNICAL INVESTIGATIONS 
As-built Log of Test Borings (LOTB’s) and Foundation Reports from the climbing lane widening 
project (Caltrans 2009), as well as the 1963 (Caltrans 1963a, b) freeway project, were used to 
supplement the data from Yeh’s 2019 field exploration program and summarize subsurface 
conditions at the project site. Caltrans conducted a foundation investigation in November 2003 
consisting of two rotary wash borings. Data from the 2003 investigation were included on the 
LOTB’s for the climbing lane project (Caltrans 2006 and 2009). Prior to the 2003 investigation, 
Caltrans conducted a foundation investigation in May 1961 consisting of one rotary wash boring, 
three 2-1/4-inch cone penetrometer borings, and seven 1-inch soil tubes. The data from the 1961 
investigation were included on the as-built LOTBs for Caltrans’ 2009 project. As-built LOTBs for 
the widening project show that the top of bedrock elevation is highly variable at the project site. 
Elevations and locations of the historical borings are presented on the as-built LOTBs on Plate 3.  

4. GEOTECHNICAL CONDITIONS 

4.1 REGIONAL AND SITE GEOLOGY  
The project is located within the Coast Ranges geomorphic province, which extends from the 
Transverse Ranges in southern California to the Klamath Mountains in northern California and 
into Oregon. The province is characterized by north-northwest trending mountain ranges 
bounded by the Pacific Ocean to the west and the Central Valley to the east.  The basal units 
are predominantly composed of Jurassic- and Cretaceous-age rocks with Tertiary- to Holocene-
age rocks commonly overlying the older formations along the flanks and foothills of those 
ranges. Quaternary sediments are found within intervening drainages, valleys, and coastal 
areas.  
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Figure 2 presents the regional geology in the site vicinity, as mapped by Wiegers and Gutierrez 
(2011). The project area is underlain by bedrock of the upper Pliocene- to lower Miocene-age 
Miguelito and Squire members of the Pismo formation that are within the southern margin of 
the Pismo Syncline. Holocene- to Pleistocene-age young alluvial valley deposits are also mapped 
in the area. The Miguelito member (Tpm) of the Pismo formation is described as brown to buff 
interbedded siltstone and claystone that is moderately resistant and well-bedded (with beds 
generally 2 to 4 inches thick). The Squire member (Tps) of the Pismo formation is described as 
massive, white, calcareous, quartzose to arkosic, silty sandstone. The young alluvial valley 
deposits (Qya2) are described as unconsolidated sand, silt, and clay deposited on flood plains 
and along valley floors. The Qya2 unit is locally divided by relative age with the youngest unit 
mapped at the project location. 

Figure 2: Geologic Map (Wiegers and Gutierrez 2011) 
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4.2 SURFACE CONDITIONS 

4.2.1 SITE TOPOGRAPHY AND DRAINAGE 
The highway in this area of western San Luis Obispo County is characterized by a narrow, gently 
sloping terrace between the Pacific Ocean and the San Luis Range adjacent to the San Luis 
Obispo Creek drainage area. The highway was constructed in an area where a through cut 
transitions to a deep fill within an alluvial valley connected to San Luis Obispo Creek.  The 
highway and Shell Beach Road slopes to the north at grades of 4 to 8 percent in the project 
vicinity. Hills in undeveloped areas are covered with grasses and brush. Agricultural fields are 
present northwest of the project area in the alluvial valleys. San Luis Obispo Creek crosses US 
101 approximately 1,600 feet north of the undercrossing at the San Luis Obispo Creek Bridge. 
Surface drainage through the site is generally controlled by drainage inlets along the roadways 
and culverts beneath the existing embankments that eventually enter the San Luis Obispo 
Creek drainage.  

Evidence of global or deep-seated slope instability or slopes prone to rockfall was not observed 
for embankments and cut slopes within the project site. An unnamed drainage is located at the 
toe of the embankment approximately 30 to 40 feet below the north end of the northbound 
off-ramp. The embankment end slope supporting the roadway is inclined between 1.5h:1v and 
1h:1v and shows evidence of erosion. Cut slopes in the area are also prone to surficial instability 
and erosion evidenced by sloughed material collecting at the back of curbs and overflowing on 
to roadways.   

4.2.2 PRIOR LAND USE AND CONSTRUCTION HISTORY 
The existing US 101 freeway alignment and Avila Beach Drive interchange has undergone a 
series of improvements since the early 1900’s.  Prior to the 1950’s, the roadway more closely 
followed the natural terrain and Avila Beach Drive was a segment of the main route to connect 
Shell Beach to San Luis Obispo.  A four-lane divided highway was constructed in the 1950’s at 
the current location of US 101, east of Avila Beach Drive and Shell Beach Road.  A dedicated at-
grade connection was made to connect the highway to Avila Beach Drive.  

The divided highway was converted to a freeway in the early 1960’s. Construction included 
filling the alluvial valley at the interchange location with material from adjacent cut slopes and 
building the Avila Beach Drive undercrossing left and right bridges. As-built plans for Caltrans 
Contract No. 05-039814 (Caltrans 1963b), show that 40-foot-deep vertical sand drains were 
constructed below highway embankments approximately between stations 413+50 and 
416+50, and 45-foot-deep sand drains were constructed approximately between stations 
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428+50 to 431+50. A 10-foot-thick surcharge was placed over the treated area between 
stations 413+50 and 416+50. The surcharge was placed to consolidate the underlying young 
alluvial material below the freeway embankments.  No reports were available that described 
the results of the pre-consolidation of the treated areas. 

A construction report (Caltrans 1964) stated that the fill material underlying the bridge site at 
footing level is composed entirely of rocky fill material from adjacent hillside excavation. 
Approximately 47 feet of fill overlies original ground at Abutment 1 (south abutment), 30 feet 
at the bents and 35 feet at Abutment 4 (north abutment). Difficult drilling conditions were 
encountered during predrilling for pile installation. Several boulder-size rocks were hit and 
could not be removed, resulting in numerous holes drilled out of position that required 
enlargement of the footing to incorporate the misaligned piles.  

The Final Structure Foundation Report (Caltrans 2004b) for the left bridge widening 
recommended that a heavier H-pile section or cast steel driving points be used for the driven 
piles. Pre-drilling was not recommended for pile installation through the rocky fill material.  Pile 
driving records indicate that piles were installed to approximate depths of 78 to 82 feet below 
the foundations for the abutments and 62 to 65 feet at the bents (Caltrans 2008). 

4.2.3 HUMAN-MADE AND NATURAL FEATURES OF ENGINEERING AND CONSTRUCTION SIGNIFICANCE  
The following human-made features could impact the design of the project: 

• Existing embankments were constructed with rocky fill material derived from adjacent 
cut slopes. Difficult excavation and drilling conditions were experienced during the 
construction of the bridge foundations in the 1960’s and 2006, and similar conditions 
are anticipated for excavations extending below grade. Excavations for roadways, 
culverts, and soil nail walls are expected to encounter the existing fill and possibly the 
underlying bedrock.  Excavations into the fill could be prone to sloughing and widening 
due to the size of rocks and boulders used to construct the embankments for the 
highway.   

• The previous alignment of Avila Beach Drive underlies portions of the project specifically 
in the Park and Ride lot where underground infiltration basins are planned.  Auger 
refusal was encountered in borings in this area (19IN-03 and 19IN-04) where the 
roadbed was found 3 to 6 feet below the existing ground surface.  The presence of the 
abandoned roadbed and potential for bedrock below the roadbed will reduce the 
effectiveness of infiltration in this area and the stormwater infiltration system should be 
designed to either avoid this area or accommodate the subsurface conditions. Plate 2 
presents a subsurface profile at the proposed infiltration area below the Park and Ride 
Lot. 
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• The embankments were constructed atop soft alluvial material that could be subject to 
consolidation under increased loading. Sand drains in conjunction with surcharge fills 
were used in the area (where up to 60 feet of fill was placed to construct the highway in 
the early 1960’s). Settlement of the existing embankments is not anticipated for the 
project. 

• Utilities and drainage structures located throughout the project area could conflict with 
project improvements and staging. Water mains, high-pressure gas mains, oil pipelines, 
electrical lines, and communication lines are all present. Difficult excavation and 
variable locations of these utilities were discovered by MGE Underground during 
potholing of these utilities. 

4.3 SUBSURFACE CONDITIONS 
The subsurface conditions encountered at the project site are described below based on Yeh’s 
2019 field exploration program as well as previous data from Caltrans for the original 1964 
construction and 2009 widening of the Avila Beach Undercrossing. Subsurface conditions at the 
site consisted of units of roadway material, artificial fill (Af), young alluvial valley deposits 
(Qya2), old alluvial valley deposits (Qoa), and the Miguelito Member of the Pismo Formation 
(Tpm). Artificial fill was the only unit encountered in the borings drilled by Yeh. However, other 
units were identified in previous explorations as well as from Yeh’s site reconnaissance and are 
included in the following description of the subsurface conditions. 

Roadway Material. Roadway material was encountered from the ground surface in Yeh’s 2019 
borings 19P-01, 19P-04, and 19W-03. The roadway material consisted of approximately 4 to 5 
inches of asphalt concrete overlying approximately 4 to 6 inches of aggregate base. Artificial fill 
was encountered below the roadway material in borings 19P-01, 19P-04, and 19W-03. 

Artificial Fill (Af). Artificial fill was encountered in borings drilled in 2003 for the Caltrans climbing 
lane project to depths of approximately 35 to 47 feet below the ground surface (elevations 62 to 
67 feet). The fill was originally placed during construction of the freeway in the 1960s and 
consisted of medium dense to dense clayey gravel (GC), poorly to well-graded gravel with silt and 
sand (GP-GM, GW-GM), and well-graded sand with gravel (SW) with lenses of medium dense silty 
sand (SM) and stiff lean clay (CL). Shale and sandstone cobbles to 6 inches in dimension and 
sandstone boulders up to 2 feet in dimension were encountered in the fill. The cobbles and 
boulders were described as moderately to intensely weathered, and soft to moderately hard.  

Artificial fill was also encountered below the roadway material in Yeh’s 2019 borings 19P-01, 19P-
04, and 19W-03, as well as from the ground surface in borings 19IN-01 through 19IN-05, 19P-02, 
19P-03, 19W-01, 19W-02, and 21IN-01 through 21IN-03. The unit consisted of medium dense to 
dense well-graded gravel with clay and sand (GW-GC), very dense silty to clayey gravel with sand 
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(GM, GC), very dense poorly to well-graded sand with varying amounts of silt, clay, and gravel 
(SW-SM, SP-SC), very loose to very dense silty to clayey sand with varying amounts of gravel (SM, 
SC), and very stiff to hard sandy lean to fat clay with varying amounts of gravel (CL, CH). The fill 
was encountered to the maximum depths explored, approximately 3.5 to 41.5 feet below the 
ground surface in the borings drilled by Yeh.  

Young Alluvial Valley Deposits (Qya2). Young alluvial valley deposits were encountered below 
the artificial fill in the 2003 Caltrans borings to depths of approximately 61 to 83 feet (to 
elevations 31 to 36 feet). The young alluvial valley deposits consisted of loose to medium dense 
silt with varying amounts of sand (ML) as well as silty sand with varying amounts of gravel (SM). 
The unit also included interbedded lenses of very soft to compact silty to clayey sand with varying 
amounts of gravel (SM, SC) and silty clay with varying amounts of sand (CL-ML).  

Pismo Formation – Miguelito Member (Tpm). Shale and sandstone bedrock units of the Pismo 
Formation (Miguelito member) were encountered below the artificial fill and alluvium in the 
2003 Caltrans borings to the maximum depth explored, approximately 92 to 109 feet below the 
existing ground surface. Exposures of this material were observed on cut slopes adjacent to the 
project site. The bedrock was logged as fresh, hard, slightly fractured sandstone. The original 
foundation study noted the erratic nature and elevations of the bedrock and the difficulty 
estimating pile tip elevations with the intention of driving the piles to bedrock (Caltrans 1961). 
Various units of the Pismo Formation are also present on cut slopes adjacent to the 
interchange. 

A summary of the laboratory test results performed by Yeh for the geologic units is presented 
in Table 2: 
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Table 2: Geotechnical Properties Laboratory Test Summary1 

Geologic 
Unit 

Locations 
Encountered 

Dry 
Unit 
Wt. 
(pcf) 

Moisture 
Content 

(%) 

Particle Size 
Analyses 
(%G, %S, 

%F) 

Atterberg 
Limits 
LL, PI 

Corrosion 

pH, ρ 
(Ω-cm) 

Strength 
Parameters Other 

Artificial 
Fill 
(Af) 

19IN-01 to 05 
19P-01 to 04 
19W-01 to 03 
21IN-01 to 03 

73 - 
103 6 - 27 

1 - 70 G 
24 - 76 S 
6 - 40 F 

25 - 47 LL 
8 - 17 PI 

pH = 3.98 
- 6.88 

ρ = 656 – 
11,303 

SPP = 1.25 - 
>4.5 ksf 

φ’CU = 26 - 49° 
c’CU=  

0.16 - 0.8 ksf 

γD,MAX = 92 -
108 pcf 

wopt = 16 - 21% 
R-Value = 39, 

46, 46, 50 
SO42-= 4,885 

mg/kg 
Cl- = 14 mg/kg 

 

 

4.4 GROUNDWATER 
Groundwater was measured at approximately elevation 70 feet (27 feet below Avila Beach 
Drive) on December 11, 2003 (Caltrans 2006) and at approximately elevation 45 feet (52 feet 
below Avila Beach Drive) on May 25, 1961 (Caltrans 1961). Groundwater was not encountered 
during Yeh’s September 2019 field exploration program. Groundwater and soil moisture 
conditions will vary seasonally and with changes in storm runoff, irrigation, groundwater 
pumping, and stream flow. Yeh did not observe any springs in the project site during our site 
visits. 

4.5 CORROSION 
Corrosion tests were performed on selected soil samples from Caltrans’ 2003 subsurface 
exploration as well as Yeh’s 2019 subsurface exploration program in accordance with Caltrans 
test methods.  According to the Caltrans Corrosion Guidelines (Caltrans 2021b), soil with 
minimum resistivities less than 1,500 Ω-cm should be tested for soluble sulfates and chlorides. 
Results for this testing are presented in Appendix C and in Table 3 below.  

 
 

1 Geotechnical properties are noted for dry unit weight (γd) and moisture content (wo); particle size as percent 
gravel (G), sand size (S) and fines content (F); electrical resistivity (ρ) in ohm-centimeters (Ω-cm), soluble sulfates 
(SO42-) and soluble chlorides (Cl-); Atterberg liquid limit (LL) and plasticity index (PI); shear strength (S) in kips per 
square foot measured by pocket penetrometer (pp), torvane (tv) or unconsolidated undrained (uu) tests; friction 
angle (φ) or cohesion (c) in kips per square foot measured from direct shear - peak (ds) or consolidated undrained 
(cu) tests; permeability (k). 
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Table 3: Soil Corrosion Test Summary 

Boring 
No. Elevation (ft) 

Minimum 
Resistivity 
(Ohm-cm) pH 

Chloride 
Content 
(mg/kg) 

Sulfate 
Content 
(mg/kg) 

Corrosive 
(Yes/No) 

B-1-03 59.4 -- -- -- 2,407 Yes 

B-2-03 86.3 -- 4.50 -- -- Yes 

B-2-03 106.0 -- 4.10 -- -- Yes 

19IN-01 94.0 4,438 5.50 -- -- Yes 

19IN-02 98.0 777 3.98 See Note 1 See Note 1 Yes 

19IN-05 74.5 3,116 4.33 -- -- Yes 

19P-01 96.5 14,234 6.35 -- -- No 

19P-02 97.0 6,698 6.12 -- -- No 

19P-03 92.0 4,346 6.34 -- -- No 

19P-04 103.0 11,303 6.61 -- -- No 

19W-01 94.5 656 6.88 14 4,885 Yes 

19W-02 105.5 1,968 6.08 -- -- No 

19W-02 115.5 1,842 5.51 -- -- No 

19W-02 122 1,169 5.49 -- -- No 

19W-03 116 3,087 6.58 -- -- No 

1. Not able to be tested due to gravel/rock size 

For structural elements, Caltrans considers a site to be corrosive if one or more of the following 
conditions exist for the representative soil samples taken at the site: Chloride concentration is 
greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 1,500 ppm, 
or the pH is 5.5 or less (Caltrans 2021b). Based on Caltrans test methods and standards, the 
sulfate content and pH results for the 2003 subsurface samples, as well as pH results for three 
of the 2019 subsurface samples, indicate that the soils tested are corrosive and corrosion 
mitigation is required. Design of the project should consider corrosivity test results using 
Caltrans design standards. 

4.6  SEISMIC INFORMATION 

4.6.1 SITE SEISMIC AND GROUND MOTION PARAMETERS 
Table 4 presents seismic data that can used to evaluate the project area. Figure 3 presents the 
design acceleration response spectrum (ARS) for the site estimated using ARS Online and 
guidelines set forth in Appendix B of the Caltrans (2019a) Seismic Design Criteria. The shear 
wave velocity for the site was estimated to be approximately 972 feet per second (296 meters 
per second), corresponding to Site Class D defined in Appendix B of the Seismic Design Criteria 
(Caltrans 2019a). The shear wave velocity estimate is based on subsurface exploration field 
blow counts and classifications for the soil the site from borings performed by both Yeh 
(current study) and Caltrans (2006) in conjunction with Caltrans’ Seismic Design Criteria 
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(Caltrans 2019a) and Caltrans’ Geotechnical Manual Design Response Spectrum (Caltrans 2021c) 
for estimation of shear wave velocity.  

Table 4: Recommended Ground Motion Parameters for Geotechnical Design 

Project Component 
ID 

Site Parameters 
Design Ground Motion Parameters (Return 

Period = 975 years) 

Locations 
Shear Wave 

Velocity 
VS30 

(m/sec) 

Horizontal 
Peak Ground 
Acceleration 

(HPGA) 
(g) 

Mean 
Earthquake  
M, Moment 
Magnitude 

Mean Site-to-
Fault Source 
Distance R, 

(km) 
Latitude, 
degrees 

Longitude, 
degrees 

Avila Beach Drive 
Interchange 

Improvements 
35.1798 -120.6997 296 0.39 6.69 32.1 

 

 

4.6.2 FAULT RUPTURE 
The project site is not mapped within an Alquist-Priolo Fault Zone and there are no faults 
mapped crossing the project site. The site is also not within 1,000 feet of an unzoned fault that 

Figure 3: Caltrans ARS Curve 
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is Holocene or younger in age. Therefore, there is a low potential for fault rupture to impact the 
site and ground surface rupture does not need to be considered for the design of this project.  

4.6.3 LIQUEFACTION 
The project site is predominantly underlain by dense silty sand and clayey gravel fill to depths of 
about 35 to 47 feet below the ground surface (approximately elevation 62 to 67 feet) and 
above the groundwater table (at approximately elevation 70 feet). Layers of silt and loose 
sandy conditions associated with young alluvial deposits were found below the groundwater 
table between depths of approximately 45 to 80 feet below the ground surface (approximately 
elevations 69.4 to 34.4 feet) (Caltrans 2006). Potential liquefaction hazards for the project site 
were assessed using NCEER procedures (Youd and Idriss 2001).  

The medium dense to dense fill is not considered vulnerable to liquefaction based on Yeh’s 
analyses. Silt and sandy layers within the alluvium located between the artificial fill and 
underlying sandstone bedrock are potentially liquefiable. Case studies (Ishihara 1985) have 
shown that if a layer of non-liquefiable soil overlying a layer of liquefiable material is thick 
enough, the potential for the liquefiable layer to manifest at the surface and affect surface 
improvements decreases as the thickness of the overburden layer increases. The layer of 
artificial fill is considered thick enough such that the potential for surface manifestation and 
effect on near surface structures is low (Ishihara 1985). The potential for liquefaction to affect 
surface improvements and shallow foundations for structures is considered to be low, and no 
special recommendations are needed for design to address liquefaction or seismic settlement 
related hazards for such structures or improvements. 

4.7 NATURALLY OCCURRING ASBESTOS 
Naturally occurring asbestos (NOA) is associated with serpentinite in San Luis Obispo County. 
There are no known serpentinite rocks or materials present at this site, and the site is not in an 
area mapped to have NOA materials (SLOCO APCD 2017). There is low potential for NOA to be 
encountered during the project, and no special mitigation to address NOA is necessary.  

5. GEOTECHNICAL DESIGN RECOMMENDATIONS 

5.1 EARTHWORK 
Standard Specifications refers to the 2022 edition of the Standard Specifications published by 
the California Department of Transportation (Caltrans 2022b).  
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5.1.1 GENERAL 
Site preparation and fill placement for embankments and the approaches should generally be 
performed according to Section 16, Clearing and Grubbing, and Section 19, Earthwork, of the 
Standard Specifications.  Excess fill or cut material should be disposed of offsite, unless an 
onsite location has been identified for placement of excess fill on the project plans.  Temporary 
excavations should conform to OSHA and/or Caltrans Trenching and Shoring Manual 
requirements. 

5.1.2 PREPARATION OF FILL AREAS 
Prior to the placement of fill for new roadways beyond areas of existing roadways soil and rock 
should be reprocessed to a depth of 1.5 feet below proposed subgrade.  The exposed surface 
should be scarified to a depth of 6 inches and recompacted to a minimum of 95 percent relative 
compaction prior to placing additional fill for embankments and improvements.   

5.1.3 REUSE OF EXCAVATED ON-SITE MATERIAL 
On-site soil removed from excavations can be reused as borrow for general embankment, non-
critical areas of construction, and roadway areas. Excavated on-site material should not be 
considered suitable for use as select material for Class II aggregate base, aggregate, pipe 
bedding or pipe zone material, structure backfill, or paving. Pulverized asphalt concrete and 
aggregate base may be used as aggregate base in Park-n-Ride lot. Contractor submittals for 
structure backfill materials and other specified materials should be addressed at the time of 
construction.  

5.1.4 EMBANKMENTS 
New and widened embankments up to 5 feet may be needed for the interchange 
improvements. A detail for a typical embankment widening is shown on Figure 4. Where 
embankments will be widened, the new fill should be keyed into the existing slope such that at 
least the outer 6-feet of the existing embankment is removed per Standard Specifications.  The 
base key should be deepened if needed to excavate the base into firm and stable material, or 
below the minimum depth of removal recommended for building or pavement areas in this 
report. The extent of removal shown in Figure 4 and potential impacts to the travelled way 
should be considered in the traffic staging plans. Embankment fill slopes should be designed to 
a ratio of 2h:1v or flatter and constructed in accordance with the Standard Specifications. 
Graded slopes should be stabilized with erosion control measures as discussed in Section 5.1.7 
of this report. Fill slopes can be steepened by using internal geosynthetic reinforcement, 
retaining walls, and/or select backfill. If steeper slopes are needed, Yeh should be contacted to 
provide additional evaluation and recommendations for the slope design. 
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5.1.5 CUTS AND EXCAVATIONS 
Permanent cut slopes can be designed at an inclination of 1.5h:1v for flatter. If steeper slopes 
are needed, Yeh should be contacted to provide additional evaluation and recommendations 
for the slope design. Temporary excavation recommendations are presented in Section 7.3. 

5.1.6 EARTHWORK FACTORS 
Earthwork factors2 were estimated for the subsurface conditions encountered at the site. The 
subgrade material generally consisted of fill comprised of loose to medium dense clayey sand, 
clayey sand with gravel, and clayey gravel.  Disturbance to drive samples occurs due to 
compaction of samples during driving, loosening of soils when recovering the sampler from the 
drill hole, and during trimming in the laboratory.  Differences in the soil density occur in areas 
that have been previously graded (the existing road subgrade), rodent borrows (particularly 
within the upper 2 feet of a site), and inherent differences in soil type and consistency. Variable 

 
 

2 The earthwork factor represents the ratio of the existing in-situ unit weight of the soil before construction to the 
unit weight of the same soil after compaction. For example, an earthwork factor of 0.95 represents a 5 percent loss 
in the volume of soil following compaction. An earthwork factor of 1.05 represents a 5 percent gain in volume of 
the soil or pavement following compaction due to bulking of a relatively dense material. 

Figure 4: Embankment Grading 
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densities were also recorded on obtained samples from the field exploration which could be 
attributed to the rocky nature of the fill that was placed. 

A 5 percent loss in volume (shrinkage), or an average earthwork factor of 95 percent, should be 
used for the upper 5 feet of material in areas of undisturbed ground or existing subgrade to 
account for losses due to existing fill conditions, grubbing, rodent burrows, and compaction to 
95 percent. The earthwork factors are approximate and should be checked and adjusted as 
needed as the grading work progresses to properly balance earthwork operations. 

5.1.7 EROSION AND DRAINAGE CONSIDERATIONS 
Existing slopes at the site vary from about 1.5h:1v to nearly flat.  All slopes were generally 
covered in vegetation except for the 1.5h:1v embankment end slopes beneath the two 
undercrossings and the 1h:1v to 1.5h:1v slope adjacent and below the northbound off-ramp. 
Evidence of erosion is present at these slopes beneath the two undercrossings and adjacent to 
the northbound off-ramp. Eroded material has overtopped the curb along Avila Beach Drive 
along most of the undercrossing.  Catchment for eroded material should be incorporated into 
the design of the roadways.  Slopes should be designed such that they do not terminate at the 
edge of pavement or at the back of curbs. Minimum two-foot-wide shoulders behind curbs and 
edge of pavement are recommended to provide for catchment of eroded material from cut 
slopes. Design of the project should account for erosion to impact other improvements such as 
guardrails, drainage inlets, and shoulders. 

Drainage should be provided such that surface water does not run over slopes or pond on 
pavements. Concentrated flows and runoff should not be permitted to discharge on slopes. 
Down drains, solid pipes, or lined ditches should be provided to carry water to slope bases. 
Energy dissipation and erosion control devices should be provided at the outlet of drainpipes 
and in areas of concentrated runoff to reduce the potential for erosion. Landscaping and 
maintenance of graded areas and slopes should be provided to assist the establishment of 
vegetation and reduce the potential for erosion. 

5.2 CULVERTS, UTILITIES, AND PIPES 
All the drainage improvements planned for the project including inlets, headwalls, and culverts 
less than 3 feet in diameter do not require specific foundation recommendations and should be 
designed and constructed in accordance with 2022 Caltrans Standard Specifications and 
Standard Plans. Yeh is unaware of any culverts that will be larger than 3 feet in diameter. 
Culverts that are larger than 3 feet should be evaluated with respect to foundation support for 
the proposed culvert and backfill material. 
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Corrosion test results for the 2003 climbing lane project (Caltrans 2004a, b) and results from 
this study indicate that the soil and rock at the site is corrosive to construction materials (see 
Section 4.5). The design engineer should select culvert materials appropriate for the corrosive 
soil and rock conditions found at the site based on corrosivity test data.  Alternative culvert 
materials can be evaluated by the design engineer using Altpipe V7.03. 

5.3  STORMWATER INFILTRATION 
Infiltration test results are presented in Table 5. Three stormwater basins are planned within 
the project area. One basin is planned on the southwest and southeast quadrants of the 
interchange in Caltrans right-of-way and two basins are planned below the proposed Park-and-
Ride area in the San Luis Obispo County right-of-way. One of the basins below the park-and-ride 
lot will be used to infiltrate water.  Variable subsurface conditions were encountered in the 
area of the County’s proposed Park and Ride lot.  Plate 2 presents an interpreted subsurface 
profile across the area where infiltration is planned.  The area of fill immediately adjacent to 
Avila Beach Drive will provide better infiltration than the area closest to the ascending slope 
south of the site. Infiltration testing was performed as input to the design of stormwater 
control measures (SCM’s) for the project. Site specific testing was performed in borings 19IN-
01, 02, 03, and 05, as well as 21IN-01, 02, and 03. Constant head and 12-inch equivalent 
infiltration rates are summarized in Table 5. 

Table 5: Estimated Infiltration Rates 

Boring 
Depth of Test 

(ft) 
Constant Head 

(gal/hr) 

Equivalent 12-inch 
diameter Falling 

Head (in/hr) 

19IN-01 9.5 4 0.47 

19IN-02 4.9 5 0.85 

19IN-03 4.4 12 0.67 

19IN-05 10 69 25.11 

21IN-01 15 49 173.2 

21IN-02 10 23 4.95 

21IN-03 5.5 5 1.02 

 

 
 

3 https://altpipe.dot.ca.gov/altpipe/ 

https://altpipe.dot.ca.gov/altpipe/
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Bioswales and underground infiltrators are likely to be used to infiltrate stormwater for this 
project. Soil encountered in borings for the project are predominantly clayey sand with gravel, 
silty gravel, and sandy fat clay. The clay soil and underlying dense material encountered is likely 
contributing to the lower rates for three of the four borings tested.  The design engineer should 
consider the location of infiltration and the suitability of subsurface material to infiltrate 
stormwater. Adjustment of the infiltration zone location should be considered to more 
effectively utilize the higher infiltration rates of the fill found in boring 19IN-05 and 21IN-01.  

The performance of low-impact design features or stormwater control measures (SCMs) can be 
affected by the various environmental factors and properties. The designer of the SCMs should 
apply appropriate reduction factors to the reported infiltration rates. Compaction of soil below 
an SCM can lead to a reduction of infiltration rates.  Open ditches, bioswales, infiltrators or 
drywells can become clogged with silt and organic matter resulting in reduced infiltration 
performance.  The system designer should consider the impacts of the construction and long-
term maintenance considerations for the SCM’s.  Yeh recommends preparation of a Standard 
Special Provision to address earthwork below and adjacent to SCM areas that directs the 
contractor to not compact soil below the bottom of SCM areas. 

Bioswales should include provisions to reduce the potential for infiltration of stormwater below 
the roadway or into the subgrade. Typical provisions for reducing the impact of SCM’s on 
improvements include deepened curbs and impermeable liners along the bioswale margins. 
Bioswale plans and specifications should be reviewed by a geotechnical professional during the 
design process. Infiltration of stormwater should not be done adjacent to structures, near 
foundations, or above slopes. Special considerations should be made if stormwater infiltration 
will be designed below pavement areas or use of permeable pavements are planned. 

5.4  PAVEMENT DESIGN 

5.4.1 EXISTING CONDITIONS 
Photos showing the typical surface pavement conditions observed at Avila Beach Drive are 
presented in Figure 5.  The exposed pavement surface consists of asphalt concrete and was in 
poor to fair condition at the time of Yeh’s site reconnaissance. The pavement on the ramps 
generally contained a rough pavement surface; low to moderate developed longitudinal, 
transverse, block, and edge cracking; and localized fatigue cracking, raveling, patches and 
deteriorating potholes. Pavement on Avila Beach Drive was more recently surfaced (date 
unknown) with a chip seal and is showing less signs of wear and deterioration than the ramps 
or other areas of the project site. 
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As-built pavement information from the climbing lane project (Caltrans 2009) indicates that 
main line pavement consists of approximately 0.75 feet of asphalt concrete (open grade, Type A 
and Type B) underlain by 0.66 feet of cement treated base, underlain by 1-foot of aggregate 
subgrade. Structural sections for the ramps, Avila Beach Drive, or Shell Beach Road were not 
available in the reviewed documents. 

5.4.2 SUBGRADE PREPARATION 
Subgrade for new roadways should be prepared and conform as described in Section 19 of the 
Caltrans Standard Specifications. The upper 4 feet of subgrade below new pavement should 
have a minimum R-value of 45. Import material should also have minimum R-value of 45 in 
areas placed within the upper 4 feet of subgrade.  Compaction of subgrade should conform to 
the requirements described in Section 19-5.03 of the Standard Specifications. 

Figure 5: Pavement Conditions: Avila Beach Drive Interchange 

Top Left to Bottom Right: Southbound Off-ramp, Northbound Off-ramp, 
Undercrossing Looking East, Undercrossing Looking Southwest 
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5.4.3 PAVEMENT SECTIONS 
Structural section recommendations were calculated based on Caltrans design procedures in 
Chapter 600 of the Highway Design Manual (HDM) (Caltrans 2018) considering the following 
assumptions and Traffic Index (TI) values shown on the plans (WG 2021c): 

• 20-year design life; 
• Minimum Traffic Index (TI) of 12.5 for the US 101 on and off-ramps; 
• Minimum Traffic Index (TI) of 9.0 for Avila Beach Drive and  
• Minimum Traffic Index (TI) of 7.5 for Shell Beach Road;  
• Minimum Traffic Index (TI) of 5.0 for the Park and Ride Lot; and  
• A selected subgrade R-value of 45 based on laboratory test results that included R-

values of 39, 46, 46, and 50. 

Table 6 presents the estimated thicknesses for 1- and 2-layer structural sections. Calculations 
are provided in Appendix E. The estimated thicknesses assume that the structural section will 
be placed on compacted subgrade prepared in accordance with Standard Specifications. 
Calculations for pavement sections are attached. 

Table 6: Pavement Design Sections 

Traffic Index 
(TI) Section4 

Pavement Thicknesses 

Hot Mix Asphalt (HMA) 
Thickness (feet) 

Aggregate Base (AB) 
Thickness (feet) 

5.0 (Park and 
Ride Lot) 

1-layer  0.40 -- 

2-layer 0.25 0.35 

7.5 (Shell 
Beach Road) 

1-layer  0.65 -- 

2-layer 0.35 0.55 

9.0 (Avila 
Beach Drive) 

1-layer  0.80 -- 

2-layer 0.45 0.65 

12.5 (On and 
Off-Ramps) 

1-layer 1.10 -- 

2-layer 0.65  1.00 

 
 

4  1-Layer: Full depth Hot Mix Asphalt (HMA) 
   2-Layer: HMA over aggregate base (AB) 
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Base course materials should consist of Class 2 aggregate base per the Standard Specifications. 
Hot mix asphalt (HMA) should consist of Type A conforming to Section 39, “Asphalt Concrete,” of 
the Standard Specifications, with asphalt binder grade PG 64-10.  

5.4.4 GRAVEL PARKING LOT 
The gravel parking lot adjacent to the paved Park and Ride Lot should be surfaced with a 
minimum of 0.5 feet of Class 2 Aggregate Base.  A prefabricated geo-web paving structure will 
be placed over the aggregate base and backfilled with a minimum of 2 inches of drainage rock.  

5.5 MATERIAL SOURCES 
Sourcing of project materials can be supplied by several local commercial sources. Prior to 
submitting bids and scheduling construction, contractors should verify the availability of 
materials from suppliers and ability to achieve requirements of the Caltrans Standard 
Specifications.  

5.6 MATERIAL DISPOSAL 
Excess fill or cut material should be hauled off-site for proper disposal, unless an on-site 
location has been specifically identified for placement of excess fill on the project plans. 
Material disposal may be subject to requirements due to potential for hazardous materials.  See 
Section 7.5, Hazardous Waste Considerations. 

5.7 CONSTRUCTION MONITORING AND INSTRUMENTATION 
Geotechnical personnel should observe grading operations during construction on behalf of the 
owner to have reasonable certainty that fill placement and compaction is being performed 
according to the recommendations of this report and project specifications. Field density 
testing should be performed to help evaluate the compaction and moisture content of the 
materials being placed.  

Fill and aggregates delivered to the site and excavated onsite soil that will be reused as fill or 
backfill, should be sampled and tested for conformance with gradation and quality 
requirements for the project or submittals reviewed for conformance.  The frequency and 
locations of the tests should be at the discretion of the geotechnical personnel. The project 
specifications should include provisions for the contractor to allow for testing and to provide 
any shoring, ingress-egress, or traffic control needed to safely perform the testing at the 
locations and depths needed. 
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6. NOTES FOR SPECIFICATIONS 
Section 19-5 of the Standard Specifications requires that material achieve compaction of a 
minimum of 95 percent relative compaction to a depth of 2.5 feet below finished grade for the 
width of the traveled way.  Section 5.1 of this report provides guidance on preparation of areas 
to receive fill that includes reprocessing of soil and rock to a depth of 1.5 feet below subgrade. 
Pulverized asphalt concrete and aggregate base may be used as Class III aggregate base in the 
Park-n-Ride lot or as shoulder backing. These recommendations should be incorporated and 
added into the project Special Provisions. 

7. NOTES FOR CONSTRUCTION 

7.1 GROUNDWATER CONSIDERATIONS 
Groundwater conditions are discussed in Section 4.4 of this report. Groundwater is not 
expected to be encountered during the proposed grading or excavations for embankments and 
culverts at the interchange based on the reviewed geotechnical data. Yeh did not observe any 
springs or seepage on slopes during site visits. No special measures with respect to 
groundwater are considered necessary for excavations with depths of 20 feet or less at the 
interchange based on the reviewed data. 

7.2 EXISTING FACILITIES 
Abandonment and/or relocation of existing culverts may be necessary for embankment 
construction and should be performed in accordance with the Caltrans Standard Specifications. 
Several utilities are present along Shell Beach Road and intersect Avila Beach Drive within the 
project site. These include petroleum pipelines, high pressure gas mains, and water mains. 
Special measures may be required by utility owners for constructing embankments or other 
improvements over or near these facilities. 

7.3 TEMPORARY EXCAVATIONS 
Temporary slopes should be braced or sloped according to the requirements of OSHA. We 
expect the soil within temporary excavations will generally consist of existing fill and dense to 
very dense gravel and clayey sand fill, which can be classified as Type C soil.  Type C soil can be 
sloped to 1.5:1 for slope heights up to 20 feet. The design of temporary slopes or shoring 
systems needed for construction is the responsibility of the contractor. The slope inclination 
used for the construction of temporary slopes will be determined by the contractor’s 
competent person per OSHA guidelines and the subsurface conditions encountered at the time 
of construction.  Slopes or shoring systems exceeding 20 feet in height are not addressed by 
OSHA and should be designed by a qualified registered professional. If needed, the contractor 
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should submit an excavation and shoring plan for slopes more than 20 feet in height for review 
by the geotechnical professional prior to beginning the excavation.  

7.4 EXCAVATION CHARACTERISTICS 
The soil encountered within the anticipated depths of excavation consisted of sand and gravel 
with varying amounts of silt, clay, and cobbles.  Cobbles and boulders are exposed on the 
embankment slopes and were found during potholing of utilities and will likely be encountered 
during excavation. There may also be boulders buried within the fill. We anticipate that the soil 
encountered can be excavated with conventional heavy-duty excavation-type equipment 
typically used for highway construction, such as suitably sized backhoes, excavators, and 
dozers.  Project Special Provisions should clarify the anticipated materials that could be 
encountered in excavations. 

7.5 HAZARDOUS WASTE CONSIDERATIONS 
A Preliminary Site Investigation (PSI) was prepared by Padre Associates, Inc. (Padre 2019) for 
Yeh and Associates (see Appendix D) to assess the potential for shallow soil at the project site 
to contain aerially deposited lead (ADL) and determine its potential for re-use or disposal. 
Based on the Padre (2019) report, shallow soil at the site can be considered “Clean Soil” and 
may be reused at the site with no restrictions. Additionally, Yeh is unaware of any previous 
documented land use in the project vicinity or other potential contamination of hazardous 
waste based on the information reviewed.  

7.6 DIFFERING SITE CONDITIONS 
The conclusions and recommendations submitted in this report are based upon the data 
obtained from field reconnaissance, subsurface exploration, and existing reports and data. 
Boring logs and LOTB sheets indicate subsurface conditions at specific locations at the time of 
drilling to the depth explored.  Boring logs do not necessarily reflect the variations that may 
exist between the locations.  If there are any changes in the site conditions, Yeh should review 
those changes and provide additional recommendations in writing, if needed. 

8.  LIMITATIONS 
This study has been conducted in general accordance with currently accepted geotechnical 
practices in this area for use by Wallace Group for design.  The conclusions and 
recommendations submitted in this report are based upon the data obtained from field 
reconnaissance, drilling and sampling, and our understanding of the proposed project and type 
of construction described in this report.  If there are any changes in the project or site 
conditions, Yeh should review those changes and provide additional recommendations, if 
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needed.  Any modifications to the recommendations of this report or approval of changes 
made to the project should not be considered valid unless they are made in writing.  The report 
and drawings contained in this report are intended for design-input; and are not intended to 
act as construction drawings or specifications. 

Site conditions will vary between points of observation or sampling, seasonally, and with time.  
The nature and extent of subsurface variations across the site may not become evident until 
excavation is performed.  If during construction, fill, soil, or water conditions appear to be 
different from those described herein, Yeh should be advised and provided the opportunity to 
evaluate those conditions and provide additional recommendations, if necessary.  The 
geotechnical professional should observe portions of the construction and site conditions, such 
as excavations, exposed subgrades, and earthwork, to evaluate whether or not the conditions 
encountered are consistent with those assumed for design, and to provide additional 
recommendations during construction, if needed. 
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fine to medium SAND; micaceous; trace rust stains. 
SANDY fat CLAY (CH); hard; dark brown; dry; trace fine to 
medium, subangular GRAVEL; fine, light brown SAND; trace 
rust stains. 
CLAYEY SAND with GRAVEL (SC); medium dense; dark 
brown; dry; medium to coarse, subangular to angular, 
light brown to grayish brown GRAVEL; light brown SAND; 
few rust stains. 
Dense; light brown; dry; subrounded to subangular GRAVEL; 
fine SAND; trace rust stains; 2'' layer of sandy fat 
CLAY (CH) at 21' , very stiff (3.Opp), dark brown. 
SANDY lean CLAY (CL); stiff; dark brown; moist; fine to 
medium SAND; trace rust stains; coarse, angular to sub
angular, light brown SANDSTONE GRAVEL in shoe. 
Poorly graded SAND with CLAY and GRAVEL (SP-SC); very 
dense; light brown; dry; medium to coarse, subangular fo 
an�ular, light brown SANDSTONE GRAVEL; fine SAND; rust 
stains on fracture surfaces of GRAVEL. 
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"-Moist . 

-Well-graded SAND with CLAY and GRAVEL (SW-SC); very-+
dense; brown; dry; caliche deposits, oxidized stains.

-SANDY fat CLAY with GRAVEL (CH); hard; dark brown; dry;
fine to medium, subrounded to subangular GRAVEL; fine to
medium SAND; few rust stains.

-Very stiff; moist.
-SANDY lean CLAY with GRAVEL (CL); very stiff; light grayish

brown mottled with gray and red; moist; fine to medium, 
subangular to angular GRAVEL; fine to medium SAND; few 

\ rust stains; coarse GRAVEL clast at 34.5'. 

\_CLAYEY SAND with GRAVEL (SC); medium dense; grayish 
brown; moist; fine to medium, subrounded to subangular 
GRAVEL; fine to coarse SAND; trace rust stains; 1" layer of 
poorly graded SAND (SP) at 38.5', light yellowish brown, 
moist, fine SAND. 
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Auger borings excavated with a 
CME-85 drill rig equipped with 
8-inch hollow stem augers
and an automatic trip hammer
weighing 140 pounds falling 30
inches with estimated 75%
efficiency.

"1.4" Standard Penetration 
Test (SPT) sampler has a 
1-3/8 inch inside diameter
and a 2 inch outside diameter. 

"2.4" Modified California 
sampler has a 2-3/8 inch 
inside diameter and a 3 inch 
outside diameter with brass 
liners. 

"ref/#" indicates drive 
exceeded 50 blows during 
initial 6-inch seating. 
"##/ ##" indicates partial drive 
having number of blows over 
depth interval noted. 
All blow counts are 
uncorrected field blow counts. 

See 2018 Caltrans Standard 
Plans A10F, A10G, and A10H 
for legend of soil and rock 
classification and boring 
notations. 
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brown; dry; subangular to angular GRAVEL; fine SAND; few 
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8. This Log of Test Borings
(LOTS) was prepared in
accordance with the Caltrans
Soil and Rock Logging,
Classification, and Presentation
Manual (2010).
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DATE
11/7/2019

PROJECT NAME
Avila Beach Drive at US 101 Interchange 

Improvements
ovements

Shrinkage Limit (ASTM D427)

Swell Potential (ASTM D4546)

Unconfined Compression - Soil (ASTM D2166)
Unconfined Compression - Rock (ASTM D7012)

Unconsolidated Undrained Triaxial
(ASTM D2850)

Vane Shear (AASHTO T 223-96 [2004])

-200

VS

UW

UU

UC

Permeability (ASTM 5084)

Unit Weight (ASTM D4767, ASTM D7263)

200 Wash (ASTM D1140)

SILTY, CLAYEY SAND

Group Names

SC-SM

Graphic / Symbol Graphic / Symbol Group Names

GC

GP

GC-GM

SANDY ORGANIC SILT

Lean CLAY with SAND

Lean CLAY with GRAVEL

SANDY lean CLAY with GRAVEL

ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY

GRAVELLY ORGANIC lean CLAY with SAND

Fat CLAY

Elastic SILT with GRAVEL

SANDY elastic SILT

SANDY elastic SILT with GRAVEL

GRAVELLY elastic SILT

GRAVELLY elastic SILT with SAND

ORGANIC elastic SILT

SANDY ORGANIC SILT with GRAVEL

CH

MH

OH

OL/OH

Rock Core Grab Sample

TV

SW

SL

SG

SE

R

Poorly graded SAND with SILT and GRAVEL

SANDY lean CLAY

GRAVELLY lean CLAY

ORGANIC lean CLAY with SAND

ORGANIC lean CLAY with GRAVEL

SANDY ORGANIC lean CLAY

SANDY ORGANIC lean CLAY with GRAVEL

Fat CLAY with SAND

Fat CLAY with GRAVEL

SANDY fat CLAY

SANDY fat CLAY with GRAVEL

GRAVELLY fat CLAY

GRAVELLY fat CLAY with SAND

ORGANIC fat CLAY

ORGANIC fat CLAY with SAND

ORGANIC fat CLAY with GRAVEL

SANDY ORGANIC fat CLAY

Elastic SILT with SAND

Well-graded GRAVEL

Poorly graded GRAVEL with SILT

GRAVELLY lean CLAY with SAND

Standard California Sampler (2.5" O.D.)

C

CL

CP

CR

CU

Corrosion, Sulfates, Chlorides (CTM 643; ASTM D4972,
ASTM G187, ASTM D4327)

Compaction Curve (ASTM D1557)

Direct Shear (ASTM D3080)

Expansion Index (ASTM D4829)

PP

PM

PL

PI

PA

P

OC

M

GRAVELLY ORGANIC SILT

GRAVELLY ORGANIC SILT with SAND

ORGANIC SILT

Well-graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

SILTY, CLAYEY SAND with GRAVEL

CLAYEY SAND with GRAVEL

SILTY SAND with GRAVEL

GROUP SYMBOLS AND NAMES

DRILLING METHOD SYMBOLS

OL

EI

DS

SP-SC

SW

SP

Piston Sampler

SW-SM

SILTY, CLAYEY GRAVEL with SAND

CLAYEY GRAVEL with SAND

SILTY GRAVEL with SAND

Modified California Sampler (3" O.D.)

GRAVELLY SILT with SAND

SILT

ORGANIC SILT with SAND

ORGANIC SILT with GRAVEL

Liquid Limit, Plastic Limit, Plasticity Index
(ASTM D4318)

Consolidation (ASTM D2435)

Collapse Potential (ASTM D5333)

Consolidated Undrained Triaxial (ASTM D4767)

Moisture Content (ASTM D2216)

Organic Content (ASTM D2974)

Particle Size Analysis (ASTM D422-63 [2007])

Point Load Index  (ASTM D5731)

Standard Penetration Test (SPT) (2" O.D.)

OL

SC

GW

GW-GM

CL

CL-ML

ML

COBBLES and BOULDERS
BOULDERS

PT

SILTY GRAVEL

CLAYEY GRAVEL

SILTY, CLAYEY GRAVEL

SILTY SAND

CLAYEY SAND

SILTY CLAY

SILTY CLAY with SAND

SILTY CLAY with GRAVEL

SANDY SILTY CLAY

SANDY SILTY CLAY with GRAVEL

GRAVELLY SILTY CLAY

GRAVELLY SILTY CLAY with SAND

SILT with SAND

SILT with GRAVEL

SANDY SILT

SANDY SILT with GRAVEL

SANDY ORGANIC fat CLAY with GRAVEL

GRAVELLY ORGANIC fat CLAY

GRAVELLY ORGANIC fat CLAY with SAND

Elastic SILT

ORGANIC elastic SILT with GRAVEL

SANDY elastic ELASTIC SILT

COBBLES

Well-graded GRAVEL with SAND

Well-graded GRAVEL with SILT

Well-graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Well-graded SAND with CLAY (or SILTY CLAY)

Poorly graded GRAVEL

Poorly graded GRAVEL with CLAY
(or SILTY CLAY)

Poorly graded SAND with SILT

Poorly graded SAND with CLAY (or SILTY CLAY)

Poorly graded SAND with CLAY and GRAVEL
(or SILTY CLAY and GRAVEL)

Lean CLAY

ORGANIC elastic SILT with SAND

SANDY ORGANIC elastic SILT with GRAVEL

GRAVELLY ORGANIC elastic SILT

GRAVELLY ORGANIC elastic SILT with SAND

GW-GC

GP-GM

GP-GC

GM

Well-graded SAND with SILT

SW-SC

SP-SM

GRAVELLY SILT

ORGANIC SOIL

ORGANIC SOIL with SAND

ORGANIC SOIL with GRAVEL

SANDY ORGANIC SOIL

SANDY ORGANIC SOIL with GRAVEL

GRAVELLY ORGANIC SOIL

GRAVELLY ORGANIC SOIL with SAND

OH

SM

Auger Drilling

FIELD AND LABORATORY TESTS

WATER LEVEL SYMBOLS

Dynamic Cone
or Hand Driven Diamond CoreRotary Drilling

Static Water Level Reading (long-term)

Shelby Tube

Bulk Sample Other (see remarks)

Static Water Level Reading (short-term)

First Water Level Reading (during drilling)

SHEET
1  of  1

SAMPLER GRAPHIC SYMBOLS

PEAT

Well-graded GRAVEL with SILT and SAND

Well-graded GRAVEL with CLAY (or SILTY CLAY)

Well-graded SAND

Well-graded SAND with GRAVEL

Well-graded SAND with SILT and GRAVEL

Poorly graded GRAVEL with SAND

Poorly graded GRAVEL with SILT and SAND

Poorly graded GRAVEL with CLAY and SAND
(or SILTY CLAY and SAND)

Poorly graded SAND

Poorly graded SAND with GRAVEL

Pressure Meter

Pocket Penetrometer

Pocket Torvane

R-Value (CTM 301)

Sand Equivalent (CTM 217)

Specific Gravity (AASHTO T 100)

REPORT TITLE

LEGEND FOR SOIL CLASSIFICATION
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27
38
42

27
50/6"

13
32
38

19

18 103

Well-graded SAND with SILT and GRAVEL (SW-SM);
very dense; light brown to dark gray; dry; subangular to
angular, dark gray SILTSTONE GRAVEL; fine SAND;
trace cementation; some structure in shoe; (FILL).

SANDY lean CLAY (CL); hard; light brown; dry; trace
fine GRAVEL; fine SAND; light brown to gray
SANDSTONE COBBLE in shoe.

SANDY lean CLAY with GRAVEL (CL); hard; light
brown; dry; dark gray to light brown, angular
SANDSTONE GRAVEL; fine SAND.

Bottom of borehole at 11.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

67

92

69

I

32

33

34

CP (   D, MAX = 92 pcf, wOPT  =
21%)

PA (44% G, 44% S, 12% F)

Rig chatter at ~4.5'

CR (pH = 5.50, r = 4,438 ohm-cm)>4.5PP

BORING NUMBER

19IN-01
SURFACE ELEVATION

104.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

11.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-17-19
COMPLETION DATE

9-17-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
35' Lt. Sta. 611+61, "R-22a" Line

LOCATION DESCRIPTION
177' S of Hwy 101 SB on-ramp entrance sign, 15.3' E of EP of Hwy 
101 SB on-ramp

WEATHER NOTES

Sunny, hot, breezy
BACKFILLED WITH

Infiltration test
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13
14
9

50/5"

10

12

Well-graded GRAVEL with CLAY and SAND (GW-GC);
medium dense; dark brown; dry; fine to medium
GRAVEL; (FILL).

Light brown; medium to coarse, subangular
SANDSTONE GRAVEL; fine SAND.

CLAYEY SAND (SC); very dense; light brown; dry; fine
to medium, subangular GRAVEL; fine to medium
SAND.

Bottom of borehole at 5.4 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

67

20

J

35

36

PA (50% G, 43% S, 7% F)
CR (pH = 3.98, r = 777 ohm-cm)

-200 (7% G, 58% S, 35% F)

BORING NUMBER

19IN-02
SURFACE ELEVATION

99.5 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

5.4 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-17-19
COMPLETION DATE

9-17-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
39' Rt. Sta. 213+26, "SBR" Line

LOCATION DESCRIPTION
40' S of Hwy 101 SB on-ramp entrance sign, 33.5' W of EP of Hwy 101 
SB on-ramp

WEATHER NOTES

Sunny, hot, breezy
BACKFILLED WITH

Infiltration test
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10
24

50/3"

24
32

50/3"

14

16

95

75

CLAYEY SAND (SC); very dense; light yellowish
brown; dry; trace GRAVEL; fine SAND; trace rust
stains; coarse, subangular GRANITIC GRAVEL in
shoe; (FILL).

CLAYEY SAND with GRAVEL (SC); very dense; light
brown; dry; subrounded to anguklar GRAVEL; fine
SAND; few rust stains; asphalt in shoe.

Bottom of borehole at 6.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

60

87

E

17

18

CP (   D, MAX = 108 pcf, wOPT  =
16%)

-200 (1% G, 59% S, 40% F)

Rig chatter at ~4'

Rig chatter and grinding noises at
~6.5'. Auger refusal on asphalt (from
old Avila Beach Drive alignment) at
6.5'. Drill rig pulled forward 1' to try to
redrill, auger refusal on asphalt again
at 6.5'.

BORING NUMBER

19IN-03
SURFACE ELEVATION

89.5 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

6.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-16-19
COMPLETION DATE

9-16-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
117' Rt. Sta. 115+98, "AV1" Line

LOCATION DESCRIPTION
150.4' E of 19IN-04, 22.3' W of high pressure gas line sign

WEATHER NOTES
Sunny, warm, slight breeze

BACKFILLED WITH

Infiltration test
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24
50/1"

SANDY fat CLAY with GRAVEL (CH); very stiff; dark
brown; dry; fine to medium, subangular GRAVEL; fine
SAND; asphalt in shoe; (FILL).

Bottom of borehole at 3.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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D
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Rig chatter and grinding noises at
~3.5'

3.0PP

BORING NUMBER

19IN-04
SURFACE ELEVATION

78.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

3.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-16-19
COMPLETION DATE

9-16-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
71' Rt. Sta. 114+50, "AV1" Line

LOCATION DESCRIPTION
41' E of power pole, 49.9' S of EP of Avila Beach Dr.

WEATHER NOTES

Sunny, warm, breezy
BACKFILLED WITH

Infiltration test
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9
14
14

7
14
16

18

17

73

96

SILTY GRAVEL with SAND (GM); medium dense; dark
brown; dry; medium to coarse, subangular to angular,
light orangish brown SANDSTONE GRAVEL; fine to
coarse SAND; (FILL).

Moist; angular, gray, fine-grained SANDSTONE
COBBLE in shoe, with oxidation on fracture surfaces.

Bottom of borehole at 10.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

61

56

L

43

44

-200 (41% G, 33% S, 26% F)
PI (47 LL, 30 PL, 17 PI)
CR (pH = 4.33, r = 3,116 ohm-cm)

>4.5PP

4.5PP

BORING NUMBER

19IN-05
SURFACE ELEVATION

77.5 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

10.0 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-18-19
COMPLETION DATE

9-18-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
43' Rt. Sta. 114+98, "AV1" Line

LOCATION DESCRIPTION
89.2' E of power pole, 21' S of EP of Avila Beach Dr.

WEATHER NOTES

Sunny, warm, breezy
BACKFILLED WITH

Infiltration test
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8
8
7

4
4
11

1
2
8

14
17
8

SILTY SAND (SM); medium dense; brown; moist; trace
fine GRAVEL; rootlets; (ARTIFICIAL FILL).

Trace subangular to subrounded GRAVEL.

Loose.

Medium dense.

Bottom of borehole at 15.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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BORING NUMBER

21IN-01
SURFACE ELEVATION

80.5 ft

LOGGED BY

J. Garcia

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

15.0 ft
GROUNDWATER
READINGS

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

3-26-21
COMPLETION DATE

3-26-21

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
37' Rt. Sta. 115+51, "AV1" Line

DURING DRILLING
Not Encountered

AFTER DRILLING (DATE)

LOCATION DESCRIPTION

10' S of Avila Beach Drive, 58' E of pipeline stake
BACKFILLED WITH

Infiltration Test

WEATHER NOTES

Clear, sunny
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5
7
8

5
6
3

9
12
7

CLAYEY SAND (SC); medium dense; brown; moist;
(ARTIFICIAL FILL).

Loose; trace subangular GRAVEL.

Medium dense.

Bottom of borehole at 10.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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BORING NUMBER

21IN-02
SURFACE ELEVATION

80.5 ft

LOGGED BY

J. Garcia

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

10.0 ft
GROUNDWATER
READINGS

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

3-26-21
COMPLETION DATE

3-26-21

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
36' Rt. Sta. 116+41, "AV1" Line

DURING DRILLING
Not Encountered

AFTER DRILLING (DATE)

LOCATION DESCRIPTION

8' S of Avila Beach Drive, 31' W of Pipeline Stake
BACKFILLED WITH

Infiltration Test

WEATHER NOTES

Clear, sunny
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3
2
2

3
5
3

SANDY lean CLAY (CL); soft; brown to dark brown;
moist; trace organcis, rootlets; (ARTIFICIAL FILL).

CLAYEY SAND (SC); loose; brown; moist; trace fine
SAND.

Bottom of borehole at 5.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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BORING NUMBER

21IN-03
SURFACE ELEVATION

80.0 ft

LOGGED BY

J. Garcia

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

5.5 ft
GROUNDWATER
READINGS

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

3-26-21
COMPLETION DATE

3-26-21

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
45' Rt. Sta. 117+25, "AV1" Line

DURING DRILLING
Not Encountered

AFTER DRILLING (DATE)

LOCATION DESCRIPTION

25' S of Avila Beach Drive, 35' E of drain
BACKFILLED WITH

Infiltration Test

WEATHER NOTES

Clear, sunny
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50/6"

15
40

50/3"

10

22

20

84

102

4'' ASPHALT CONCRETE.
5'' AGGREGATE BASE.
CLAYEY SAND (SC); very dense; brown; dry;
subrounded to subangular GRAVEL; fine SAND;
seams of dark gray sandy lean CLAY (CL); (FILL).

CLAYEY GRAVEL with SAND (GC); very dense;
brown; dry; coarse, subangular to angular, light brown
to gray SANDSTONE GRAVEL; fine to medium SAND;
few rust stains.

Bottom of borehole at 6.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

100
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B

10
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-200 (6% G, 59% S, 35% F)
PI (25 LL, 17 PL, 8 PI)
CR (pH = 6.35, r = 14,234 ohm-cm)
R (R-Value = 46)

BORING NUMBER

19P-01
SURFACE ELEVATION

96.5 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

6.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-16-19
COMPLETION DATE

9-16-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
20' Lt. Sta. 214+12, "SBR" Line

LOCATION DESCRIPTION
Shell Beach Rd. ~71.5' S of intersection with Avila Beach Dr., 8.5' E 
of EP

WEATHER NOTES
Sunny, warm, slight breeze

BACKFILLED WITH
Mortar mix concrete, AC patch 
with rapid set concrete

te dyed black
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16
20
41

19
27
41

10

18

15

92

101

CLAYEY SAND with GRAVEL (SC); dense; brown; dry;
fine to medium, subrounded to subangular GRAVEL;
fine to coarse SAND; Slightly hydrophobic; COBBLE in
shoe; (FILL).

SILTY SAND with GRAVEL (SM); dense; brown
mottled with dark gray; dry to moist; coarse,
subangular, gray SANDSTONE GRAVEL; subangular
COBBLES; little caliche and few rust stains.

Bottom of borehole at 6.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

83

83

H

30

31

-200 (24% G, 51% S, 26% F)
PI (34 LL, 22 PL, 12 PI)
CR (pH = 6.12, r = 6,698 ohm-cm)

BORING NUMBER

19P-02
SURFACE ELEVATION

97.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

6.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-17-19
COMPLETION DATE

9-17-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
20' Rt. Sta. 500+41, "R-23a" Line

LOCATION DESCRIPTION
18.4' E of EP of Hwy 101 SB off-ramp, 19.5' N of intersection of Hwy 
101 SB off-ramp and Avila Beach Dr.

WEATHER NOTES

Sunny, hot, breezy
BACKFILLED WITH

Native
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50/6"

50/6"

6

9

7

92

90

CLAYEY SAND (SC); very dense; light yellowish
brown; dry; fine SAND; trace to few rust stains; little
cementation; (FILL).

Bottom of borehole at 5.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

75

83
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28

29

-200 (3% G, 60% S, 37% F)
PI (28 LL, 17 PL, 11 PI)
R (R-Value = 39)

CR (pH = 6.34, r = 4,346 ohm-cm)

BORING NUMBER

19P-03
SURFACE ELEVATION

96.5 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

5.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-17-19
COMPLETION DATE

9-17-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
18' Rt. Sta. 502+39, "R-23a" Line

LOCATION DESCRIPTION
15.9' E of EP of Hwy 101 SB off-ramp, 220.5' N of intersection of Hwy 
101 SB off-ramp and Avila Beach Dr.

WEATHER NOTES
Sunny, hot, slight breeze

BACKFILLED WITH
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29
29

12
16
19

11

19

19

92

94

5'' ASPHALT CONCRETE.
4'' AGGREGATE BASE.
CLAYEY SAND (SC); dense; dark brown; dry; medium
to coarse, subangular to angular, light brown and gray
SANDSTONE GRAVEL; fine to medium SAND; few
rust stains; (FILL).

CLAYEY GRAVEL with SAND (GC); medium dense;
brown and dark gray; dry; coarse, subangular to
angular SANDSTONE and SILTSTONE GRAVEL; fine
SAND; few to some rust stains on fracture surfaces.

Bottom of borehole at 6.5 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.

100

89

C

12

13

-200 (9% G, 56% S, 35% F)
PI (29 LL, 17 PL, 12 PI)
CR (pH = 6.61, r = 11,303 ohm-cm)
R (R-Value = 50)

>4.5PP

BORING NUMBER

19P-04
SURFACE ELEVATION

103.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

6.5 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-16-19
COMPLETION DATE

9-16-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
5' Lt. Sta. 212+01, "SBR" Line

Shell Beach Rd. ~282.5' S of intersection with Avila Beach Drive, 7.5' E 
of EP

WEATHER NOTES

Sunny, warm, breezy
BACKFILLED WITH

Mortar mix concrete, AC patch 
with rapid set concrete

te dyed black
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10
6
4

3
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2

6
25

50/4"

50/5"

13
15
26

28
50/6"

8

8

15 99

CLAYEY SAND with GRAVEL (SC); loose; brown; dry;
trace fine GRAVEL; fine SAND; slightly hydrophobic;
(FILL).

Very loose; brown; dry; medium to coarse, subangular
GRAVEL; fine SAND; slightly hydrophobic.

Very dense; fine to medium, subangular GRAVEL; fine
to coarse SAND; slightly hydrophobic; hard, dark gray
SANDSTONE COBBLE in shoe.

SANDY fat CLAY with GRAVEL (CH); hard; dark
brown; dry; fine, subangular GRAVEL; fine to medium
SAND.

CLAYEY SAND (SC); medium dense; light yellowish
brown; dry; fine SAND; few rust stains and trace
caliche; dark brown sandy fat CLAY (CH) in shoe.

SANDY lean CLAY with GRAVEL (CL); hard; dark
brown; dry; fine to coarse, subangular GRAVEL; fine to
coarse SAND; trace rust stains.

11

44

100
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67

75

K
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37

38

--

39

40

-200 (19% G, 55% S, 26% F)

Minor rig chatter at ~13'

Ittermittent rig chatter from ~16' to
~19.5'

-200 (1% G, 76% S, 22% F)
CR (pH = 6.88, r = 656 ohm-cm,
SO4

2- = 4,885 mg/kg, Cl- = 14
mg/kg)

CU

>4.5PP

>4.5PP

BORING NUMBER

19W-01
SURFACE ELEVATION

113.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

35.1 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-18-19
COMPLETION DATE

9-18-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
119' Lt. Sta. 119+92, "AV1" Line

LOCATION DESCRIPTION
62.8' N of conrete barrier for undercrossing, 6.4' W of guardrail

WEATHER NOTES

Sunny, cool, breezy
BACKFILLED WITH

Portland cement grout
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50/5"

50/2" 7

Poorly graded SAND with CLAY and GRAVEL
(SP-SC); very dense; light yellowish brown; dry; fine to
medium, subangular GRAVEL; fine SAND; trace rust
stains.

Poorly graded SAND with CLAY (SP-SC); very dense;
light yellowish brown; moist; fine SAND; trace rust
stains.

SANDY lean CLAY with GRAVEL (CL); hard; light
brown; moist; medium, subangular GRAVEL; fine to
medium SAND.

Bottom of borehole at 35.1 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Rig chatter at ~26'

Rig chatter at ~31'

Rig chatter at ~35'. Auger refusal at
~35.1'
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20
29

17
18
13

50/6"

46
39
50

31
50/4"

31
29

50/4"

17

18

17

12

82

85

95

Well-graded GRAVEL with CLAY and SAND (GW-GC);
dense; brown; dry; fine to coarse, angular GRAVEL;
(FILL).

Moist.

Well-graded SAND with CLAY and GRAVEL (SW-SC);
very dense; brown; dry; caliche deposits, oxidized
stains.

SANDY fat CLAY with GRAVEL (CH); hard; dark
brown; dry; fine to medium, subrounded to subangular
GRAVEL; fine to medium SAND; few rust stains.

78

89

100

89

100

69

F

19
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24

PA (70% G, 24% S, 6% F)
CR (pH = 5.49, r = 1,169 ohm-cm)

CU

CR (pH = 5.51, r = 1,842 ohm-cm)

PA (44% G, 44% S, 12% F)

CR (pH = 6.08, r = 1,968 ohm-cm)

CU>4.5PP

BORING NUMBER

19W-02
SURFACE ELEVATION

124.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. King/J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

40.0 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-17-19
COMPLETION DATE

9-17-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
63' Rt. Sta. 611+78, "R-22a" Line

LOCATION DESCRIPTION
Shoulder of SB Hwy 101 10'  W of EP, 40' S of abutment

WEATHER NOTES

Clear, warm
BACKFILLED WITH

6-sack cement slurry
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10
12
14

11
18
26

12
12
17

26 91

SANDY fat CLAY with GRAVEL (CH) (continued).

Very stiff; moist.

SANDY lean CLAY with GRAVEL (CL); very stiff; light
grayish brown mtottled with gray and red; moist; fine to
medium, subangular to angular GRAVEL; fine to
medium SAND; few rust stains; coarse GRAVEL clast
at 34.5'.

CLAYEY SAND with GRAVEL (SC); medium dense;
grayish brown; moist; fine to medium, subrounded to
subangular GRAVEL; fine to coarse SAND; trace rust
stains; 1" layer of poorly graded SAND (SP) at 38.5',
light yellowish brown, moist, fine SAND.

Bottom of borehole at 40.0 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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Rig chatter at ~27'

Rig chatter at ~31.5'

2.75PP

2.5PP

2.0PP
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31
35

19
21

50/5"

12
32
30

15
17
28

3
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7

21

17

17
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95

91
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4.5'' ASPHALT CONCRETE.
6'' AGGREGATE BASE.
SANDY fat CLAY with GRAVEL (CH); hard; dark
brown; dry; fine to coarse, subangular, light brown,
SANDSTONE GRAVEL; fine to medium SAND; few to
some rust stains; (FILL).

CLAYEY SAND with GRAVEL (SC); very dense; brown;
dry; fine to coarse, subangular, dark gray SILTSTONE
GRAVEL; fine to medium SAND; micaceous; trace rust
stains.

SANDY fat CLAY (CH); hard; dark brown; dry; trace
fine to medium, subangular GRAVEL; fine, light brown
SAND; trace rust stains.

CLAYEY SAND with GRAVEL (SC); medium dense;
dark brown; dry; medium to coarse, subangular to
angular, light brown to grayish brown GRAVEL; light
brown SAND; few rust stains.

Dense; light brown; dry; subrounded to subangular
GRAVEL; fine SAND; trace rust stians; 2" layer of
sandy fat CLAY (CH) at 21' , very stiff (3.0pp), dark
brown.

SANDY lean CLAY (CL); stiff; dark brown; moist; fine to
medium SAND; trace rust stains; coarse, angular to
subangular, light brown SANDSTONE GRAVEL in
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-200 (36% G, 50% S, 15% F)

-200 (26% G, 61% S, 12% F)

Rig chatter at ~23'
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>4.5PP

>4.5PP

BORING NUMBER

19W-03
SURFACE ELEVATION

116.0 ft

DURING DRILLING

Not Encountered

LOGGED BY

J. Cravens

DRILLER

S/G Drilling Co.
TOTAL DEPTH OF BORING

40.6 ft
GROUNDWATER
READINGS

AFTER DRILLING (DATE)

FINAL BY

J. King

DRILL RIG

CME-85

BEGIN DATE

9-16-19
COMPLETION DATE

9-16-19

DRILLING METHOD

8" Hollow Stem Auger

HAMMER TYPE

140-lb Automatic Trip
BOREHOLE LOCATION (Lat/Long or North/East and Datum)

--/--
BOREHOLE LOCATION (Offset, Station, Line)
1' Lt. Sta. 609+60, "R-22a" Line

LOCATION DESCRIPTION

WEATHER NOTES

Sunny, cool
BACKFILLED WITH

SB on-ramp of Hwy 101 384' S of Hwy 101 SB entrance sign, 4.5' W of 
EP 6-sack cement slurry
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shoe.
SANDY lean CLAY (CL) (continued).

Poorly graded SAND with CLAY and GRAVEL
(SP-SC); very dense; light brown; dry; medium to
coarse, subangular to angular, light brown
SANDSTONE GRAVEL; fine SAND; rust stains on
fracture surfaces of GRAVEL.

CLAYEY GRAVEL with SAND (GC); medium dense;
light brown; dry; subangular to angular GRAVEL; fine
SAND; few rust stains; some structure in shoe.

SANDY fat CLAY with GRAVEL (CH); very stiff; dark
brown; dry; fine to coarse, subangular to angular
GRAVEL; fine SAND.

Bottom of borehole at 40.6 ft bgs

This Boring Record was developed in accordance with
the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010) except as noted on the Soil
or Rock Legend or below.
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APPENDIX B - LABORATORY TEST RESULTS 

 

 

 
  



19IN-01 I 0.0 BULK -- --   -- -- -- -- -- -- -- -- -- 92 21 -- -- Well-graded SAND with SILT and GRAVEL
(SW-SM)

19IN-01 32 2.0 MCAL -- 19 44 44 12 -- -- -- -- -- -- -- -- -- -- Well-graded SAND with SILT and GRAVEL
(SW-SM)

19IN-01 33 5.0 MCAL 103 18   -- -- -- -- -- -- -- -- -- -- -- -- -- Lean CLAY (CL)

19IN-01 34 10.0 SPT -- --   -- -- -- -- -- 5.50 4,438 -- -- -- -- -- -- SANDY lean CLAY with GRAVEL (CL)

19IN-02 35 2.0 MCAL -- 10 50 43 7 -- -- 3.98 777 -- -- -- -- -- -- Well-graded GRAVEL with CLAY and SAND
(GW-GC)

19IN-02 36 5.0 GRAB -- 12  7 58 35 -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

19IN-03 E 0.0 BULK -- --   -- -- -- -- -- -- -- -- -- 108 16 -- -- CLAYEY SAND (SC)

19IN-03 17 2.0 MCAL 95 14  1 59 40 -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

19IN-03 18 5.0 MCAL 75 16   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

19IN-04 14 2.0 MCAL -- --   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY fat CLAY with GRAVEL (CH)

19IN-05 43 3.5 MCAL 73 18  41 33 26 17 47 4.33 3,116 -- -- -- -- -- -- SANDY lean CLAY with GRAVEL (CL)

19IN-05 44 8.5 MCAL 96 17   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY lean CLAY with GRAVEL (CL)

19P-01 B 0.0 BULK -- 10  6 59 35 8 25 6.35 14,234 -- -- -- -- 46 -- CLAYEY SAND (SC)

19P-01 10 2.0 MCAL 84 22   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

19P-01 11 5.0 MCAL 102 20   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY GRAVEL (GC)

19P-02 H 0.0 BULK -- 10  24 51 26 12 34 6.12 6,698 -- -- -- -- -- -- CLAYEY SAND with GRAVEL (SC)

19P-02 30 2.0 MCAL 92 18   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY SAND with GRAVEL (SC)

19P-02 31 5.0 MCAL 101 15   -- -- -- -- -- -- -- -- -- -- -- -- -- SILTY SAND (SM)

19P-03 G 0.0 BULK -- 6  3 60 37 11 28 -- -- -- -- -- -- 39 -- CLAYEY SAND (SC)

19P-03 28 2.0 MCAL 92 9   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

SUMMARY OF LABORATORY TEST RESULTS
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19P-03 29 5.0 MCAL 90 7   -- -- -- -- -- 6.34 4,346 -- -- -- -- -- -- CLAYEY SAND (SC)

19P-04 C 0.0 BULK -- 11  9 56 35 12 29 6.61 11,303 -- -- -- -- 50 -- CLAYEY SAND (SC)

19P-04 12 2.0 MCAL 92 19   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

19P-04 13 5.0 MCAL 94 19   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY GRAVEL with SAND (GC)

19W-01 36 2.0 GRAB -- 8  19 55 26 -- -- -- -- -- -- -- -- -- -- CLAYEY SAND with GRAVEL (SC)

19W-01 39 18.5 SPT -- 8  1 76 22 -- -- 6.88 656 4,885 14 -- -- -- -- CLAYEY SAND (SC)

19W-01 40 23.5 MCAL 99 15   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY lean CLAY with GRAVEL (CL)

19W-01 42 33.5 MCAL -- 7   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY lean CLAY with GRAVEL (CL)

19W-02 19 2.0 MCAL -- 17 70 24 6 -- -- 5.49 1,169 -- -- -- -- -- -- Well-graded GRAVEL with CLAY and SAND
(GW-GC)

19W-02 20 3.5 MCAL 82 18   -- -- -- -- -- -- -- -- -- -- -- -- -- Well-graded GRAVEL with CLAY and SAND
(GW-GC)

19W-02 21 8.5 SPT -- --   -- -- -- -- -- 5.51 1,842 -- -- -- -- -- -- Well-graded GRAVEL with CLAY and SAND
(GW-GC)

19W-02 22 13.5 MCAL 85 17 44 44 12 -- -- -- -- -- -- -- -- -- -- Well-graded SAND with CLAY and GRAVEL
(SW-SC)

19W-02 23 18.5 SPT -- --   -- -- -- -- -- 6.08 1,968 -- -- -- -- -- -- Well-graded SAND with CLAY and GRAVEL
(SW-SC)

19W-02 24 23.5 MCAL 95 12   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY fat CLAY with GRAVEL (CH)

19W-02 26 33.5 MCAL 91 26   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY lean CLAY with GRAVEL (CL)

19W-03 A 0.0 BULK -- 7 9 33 57 -- -- 6.58 3,087 -- -- -- -- 46 -- SANDY fat CLAY (CH)

19W-03 1 2.0 MCAL 95 21   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY fat CLAY (CH)

19W-03 2 5.0 MCAL 91 17   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY SAND (SC)

19W-03 4 15.0 MCAL 94 17  36 50 15 -- -- -- -- -- -- -- -- -- -- CLAYEY SAND with GRAVEL (SC)

19W-03 5 20.0 SPT -- 15  26 61 12 -- -- -- -- -- -- -- -- -- -- CLAYEY SAND with GRAVEL (SC)

SUMMARY OF LABORATORY TEST RESULTS
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19W-03 6 25.0 MCAL 92 25   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY lean CLAY (CL)

19W-03 8 35.0 MCAL 86 27   -- -- -- -- -- -- -- -- -- -- -- -- -- CLAYEY GRAVEL (GC)

19W-03 9 40.0 SPT -- --   -- -- -- -- -- -- -- -- -- -- -- -- -- SANDY fat CLAY with GRAVEL (CH)

SUMMARY OF LABORATORY TEST RESULTS
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CTL # Date: PJ
Client: Project:

Remarks:

Chloride pH Sulfide Moisture
As Rec. Min Sat. mg/kg mg/kg % Qualitative At Test

Dry Wt. Dry Wt. Dry Wt. EH (mv) At Test by Lead %

Boring Sample, No. Depth, ft. ASTM G57 Cal 643 ASTM G57 ASTM D4327 ASTM D4327 ASTM D4327 ASTM G51 ASTM G200 Temp °C Acetate Paper ASTM D2216

19W-01 39 18.5 - - - 14 4,885 0.4885 - - - - 6.2
Light Yellowish Brown Clayey SAND 

(SC)

Soil Visual Description 

687-083
Avila Beach Road Interchange

Sample Location or ID Sulfate ORP

Tested By:

Corrosivity Tests Summary

(Redox)

PJ
216-423

Resistivity @ 15.5 °C (Ohm-cm)

Proj. No:
Checked:11/22/2019

Yeh and Associates
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19W-01 A B C

40 --- --- ---

23.5 ft --- --- ---

--- --- ---

Passing #4 (4.75 mm) --- --- ---

--- --- ---

2.70 2.70 2.70

A B C

A B C 0.98 0.98 0.98

14.9% 21.6% 21.0% N/A N/A N/A

99.3 106.4 107.4 0.02 0.02 0.02

58% 100% 100% 10.7 12.3 14.4

0.70 0.58 0.57 8.7 8.7 8.7

2.42 2.37 2.38 2.0 3.6 5.7

5.00 4.87 4.77 3.7 8.0 19.1

1.3 1.6 1.3

21.6% 21.0% 20.6% 4.6 10.3 23.8

106.4 107.4 108.3 0.9 2.3 4.7

100% 100% 100% ND ND ND

0.58 0.57 0.56 10/3/19 10/4/19 10/10/19

Project: Avila Beach Road Interchange

Tested by: N. Derbidge GEOE Lab

Checked by: J. King Yeh and Associates 

S
A

M
P

L
E

 I
D

Estimated Gs

Trial ID

Liquid Limit

Sandy lean CLAY with 
GRAVEL (CL), brown

Passing #200 (0.075 mm)

Plastic Limit

Plastic Index

Dry Unit Weight, pcf

Boring Number

Specimen Depth

USCS Classification

Sample Number

C
L

A
S

S
IF

IC
A

T
IO

N

Saturation, %

P
R

E
-S

H
E

A
R

R
E

M
A

R
K

S

Diameter, in

Height, in

Void Ratio

IN
IT

IA
L

Trial ID

Void Ratio

Water Content, %

Saturation, %

B-Parameter
t50, minutes

Strain Rate, %/min

Cell Pressure, ksf

Water Content, %

Dry Unit Weight, pcf

σ'1F, ksf

Consolidation Stress, ksf

Deviator Stress @ Failure, ksf

Test Method: ASTM 4767 (modified for staged testing)

Axial Strain @ Failure, %

T
E

S
T

 S
U

M
M

A
R

Y

Date Tested:

σ'3F, ksf

Trial ID

Back Pressure, ksf

Tested By:

0

5

10

15

20

0 5 10 15 20 25 30 35 40

q
 =

 (
 1

-
3)

/2
, k

sf

p' = ('1+'3)/2, ksf

Effective Stress

Eff. Stress at Max. Obliquity:  Φ'= 42.2°,  c'= 0 ksf

Total Stress

Eff. Stress at User Defined Strain

Consolidation Stress: 2.0 ksf 

Consolidation Stress: 3.6 ksf 

Consolidation Stress: 5.7 ksf 

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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A 19W-01 #40 23.5 ft

B 19W-01 #40 23.5 ft

C 19W-01 #40 23.5 ft

Sandy lean CLAY with GRAVEL (CL), brown
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Consolidation Stress: 2.0 ksf

Consolidation Stress: 3.6 ksf

Consolidation Stress: 5.7 ksf

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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19W-02 A B C

20 --- --- ---

3.5 ft --- --- ---

--- --- ---

Passing #4 (4.75 mm) --- --- ---

--- --- ---

2.70 2.70 2.70

A B C

A B C 0.98 0.98 0.98

17.7% 30.4% 28.9% N/A N/A N/A

82.4 92.6 94.6 0.02 0.02 0.02

46% 100% 100% 9.3 10.1 11.6

1.05 0.82 0.78 8.7 8.7 8.7

2.42 2.32 2.33 0.7 1.4 2.8

5.00 4.86 4.72 1.9 4.0 8.0

2.9 3.0 3.0

30.4% 28.9% 27.8% 2.1 4.5 9.1

92.6 94.6 96.3 0.2 0.5 1.1

100% 100% 100% ND ND ND

0.82 0.78 0.75 10/2/19 10/7/19 10/9/19

Project: Avila Beach Road Interchange

Tested by: N. Derbidge Cal Poly GEOE Lab

Checked by: J. King, Yeh and Associates

S
A

M
P

L
E

 I
D

Estimated Gs

Trial ID

Liquid Limit

Well-graded GRAVEL 
with CLAY and SAND 
(GW-GC), dark brown Passing #200 (0.075 mm)

Plastic Limit

Plastic Index

Dry Unit Weight, pcf

Boring Number

Specimen Depth

USCS Classification

Sample Number

C
L

A
S

S
IF

IC
A

T
IO

N

Saturation, %

P
R

E
-S

H
E

A
R

R
E

M
A

R
K

S

Diameter, in

Height, in

Void Ratio

IN
IT

IA
L

Trial ID

Void Ratio

Water Content, %

Saturation, %

B-Parameter
t50, minutes

Strain Rate, %/min

Cell Pressure, ksf

Water Content, %

Dry Unit Weight, pcf

σ'1F, ksf

Consolidation Stress, ksf

Deviator Stress @ Failure, ksf

Test Method: ASTM 4767 (modified for staged testing)

Axial Strain @ Failure, %

T
E

S
T

 S
U

M
M

A
R

Y

Date Tested:

σ'3F, ksf

Trial ID

Back Pressure, ksf

Tested By:

0

2

4

6

0 2 4 6 8 10 12

q
 =

 (
 1

-
3)

/2
, k

sf

p' = ('1+'3)/2, ksf

Effective Stress

Eff. Stress at Max. Obliquity

Total Stress

Eff. Stress at3.0% Strain:  Φ'= 50.4°,  c'= 0.16 ksf

Consolidation Stress: 0.7 ksf 

Consolidation Stress: 1.4 ksf 

Consolidation Stress: 2.8 ksf 

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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A 19W-02 #20 3.5 ft

B 19W-02 #20 3.5 ft

C 19W-02 #20 3.5 ft

Well-graded GRAVEL with CLAY and SAND (GW-GC), dark brown
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Consolidation Stress: 0.7 ksf

Consolidation Stress: 1.4 ksf

Consolidation Stress: 2.8 ksf

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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19W-02 A B C

24 --- --- ---

23.5 ft --- --- ---

--- --- ---

Passing #4 (4.75 mm) --- --- ---

--- --- ---

2.70 2.70 2.70

A B C

A B C 0.98 0.98 0.98

11.7% 25.3% 25.0% N/A N/A N/A

94.9 100.1 100.6 0.02 0.02 0.02

41% 100% 100% 10.7 12.2 14.4

0.78 0.68 0.68 8.7 8.7 8.7

2.42 2.38 2.40 2.1 3.6 5.7

5.00 4.89 4.79 9.7 15.0 20.6

2.5 2.5 2.4

25.3% 25.0% 24.7% 11.6 18.8 25.8

100.1 100.6 101.0 2.0 3.8 5.3

100% 100% 100% ND ND ND

0.68 0.68 0.67 10/3/19 10/7/19 10/9/19

Project: Avila Beach Road Interchange

Tested by: N. Derbidge, Cal Poly GEOE Lab

Checked by: J. King, Yeh and Associates

S
A

M
P

L
E

 I
D

Estimated Gs

Trial ID

Liquid Limit

Sandy fat CLAY with 
GRAVEL (CH), dark 
brown Passing #200 (0.075 mm)

Plastic Limit

Plastic Index

Dry Unit Weight, pcf

Boring Number

Specimen Depth

USCS Classification

Sample Number

C
L

A
S

S
IF

IC
A

T
IO

N

Saturation, %

P
R

E
-S

H
E

A
R

R
E

M
A

R
K

S

Diameter, in

Height, in

Void Ratio

IN
IT

IA
L

Trial ID

Void Ratio

Water Content, %

Saturation, %

B-Parameter
t50, minutes

Strain Rate, %/min

Cell Pressure, ksf

Water Content, %

Dry Unit Weight, pcf

σ'1F, ksf

Consolidation Stress, ksf

Deviator Stress @ Failure, ksf

Test Method: ASTM 4767 (modified for staged testing)

Axial Strain @ Failure, %

T
E

S
T

 S
U

M
M

A
R

Y

Date Tested:

σ'3F, ksf

Trial ID

Back Pressure, ksf

Tested By:
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q
 =

 (
 1

-
3)

/2
, k

sf

p' = ('1+'3)/2, ksf

Effective Stress

Eff. Stress at Max. Obliquity

Total Stress

Eff. Stress at2.5% Strain:  Φ'= 38.3°,  c'= 0.8 ksf

Consolidation Stress: 2.1 ksf 

Consolidation Stress: 3.6 ksf 

Consolidation Stress: 5.7 ksf 

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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A 19W-02 #24 23.5 ft

B 19W-02 #24 23.5 ft

C 19W-02 #24 23.5 ft

Sandy fat CLAY with GRAVEL (CH), dark brown
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Consolidation Stress: 2.1 ksf

Consolidation Stress: 3.6 ksf

Consolidation Stress: 5.7 ksf

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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19W-03 A B C
1 --- --- ---

2.0 ft --- --- ---
--- --- ---

Passing #4 (4.75 mm) --- --- ---
--- --- ---

2.70 2.70 2.70

A B C
A B C 0.98 0.98 0.98

21.2% 29.6% 29.2% N/A N/A N/A
94.6 93.6 94.2 0.02 0.02 0.02
73% 100% 100% 9.3 10.1 11.6
0.78 0.80 0.79 8.7 8.7 8.7
2.42 2.46 2.49 0.6 1.4 2.9
5.00 4.87 4.74 2.2 3.7 5.3

3.0 3.1 9.6
29.6% 29.2% 28.8% 2.8 4.8 7.8
93.6 94.2 94.8 0.6 1.2 2.5

100% 100% 100% ND ND ND
0.80 0.79 0.78 10/3/19 10/4/19 10/10/19

Project: Avila Beach Road Interchange
Test Method: ASTM 4767 (modified for staged testing)

Axial Strain @ Failure, %

TE
ST

 S
U

M
M

A
R

Y

Date Tested:

σ'3F, ksf

Trial ID

Back Pressure, ksf

Tested By:Saturation, %

B-Parameter
t50, minutes
Strain Rate, %/min
Cell Pressure, ksf

Water Content, %
Dry Unit Weight, pcf

σ'1F, ksf

Consolidation Stress, ksf
Deviator Stress @ Failure, ksf

Saturation, %

PR
E-

SH
EA

R
R

EM
A

R
K

S

Diameter, in
Height, in

Void Ratio

IN
IT

IA
L

Trial ID

Void Ratio

Water Content, %
Dry Unit Weight, pcf

Boring Number

Specimen Depth
USCS Classification

Sample Number

C
LA

SS
IF

IC
A

TI
O

N

SA
M

PL
E 

ID

Estimated Gs

Trial ID
Liquid Limit

Sandy fat CLAY (CH), 
dark brown

Passing #200 (0.075 mm)

Plastic Limit
Plastic Index

0
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4
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6

0 1 2 3 4 5 6 7 8 9 10 11 12

q 
= 

(σ
1-σ

3)/
2,

 k
sf

p' = (σ'1+σ'3)/2, ksf

ksfEffective Stress:  Φ'= 26°,  c'= 0.38 

Eff. Stress at Max. Obliquity

Total Stress

Eff. Stress at User Defined Strain

Consolidation Stress: 0.6 ksf 

Consolidation Stress: 1.4 ksf 

Consolidation Stress: 2.9 ksf 

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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A 19W-03 #1 2.0 ft
B 19W-03 #1 2.0 ft
C 19W-03 #1 2.0 ft

Sandy fat CLAY (CH), dark brown
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Consolidation Stress: 0.6 ksf

Consolidation Stress: 1.4 ksf

Consolidation Stress: 2.9 ksf

CONSOLIDATED UNDRAINED TRIAXIAL TEST
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Job No.: Date: 10/07/19 13.0
Client: Tested PJ
Project: Reduced RU
Sample Checked DC
Soil Type:

A B C D

145 636 302
1200 1200 1200

50 20 30
3248 3106 3177
2083 2074 2093
2.76 2.37 2.52
17.7 14.8 15.8

108.8 115.0 112.6
0 0 0

92 36 70
3.86 3.56 3.70

38 68 46

psf
Expansion 
Pressure

R-value 46

0

Remarks:

19P-01 B @ 0-5'

Dry Density, pcf

R-value

Stabilometer @ 2000 

Expansion Pressure, psf
Stabilometer @ 1000 

Turns Displacement

Brown Clayey SAND

Weight of Mold, grams

Exudation Pressure, psi

Initial Moisture, 687-082
Yeh & Associates
216-423

Moisture Content, %

Specimen Number

Prepaired Weight, grams
Final Water Added, grams/cc
Weight of Soil & Mold, grams

Height After Compaction, in.
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R-value Test Report (Caltrans 301)
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Job No.: Date: 10/08/19 7.6
Client: Tested PJ
Project: Reduced RU
Sample Checked DC
Soil Type:

A B C D

243 170 721
1200 1200 1200

75 90 60
3214 3210 3234
2074 2083 2099
2.64 2.60 2.60
14.3 15.6 12.9

114.5 113.6 117.2
0 0 0

88 92 50
4.32 4.62 4.06

35 30 60
Turns Displacement

Yellowish Brown Clayey SAND

Weight of Mold, grams

Exudation Pressure, psi

Initial Moisture, 687-082
Yeh & Associates
216-423

Moisture Content, %

Specimen Number

Prepaired Weight, grams
Final Water Added, grams/cc
Weight of Soil & Mold, grams

Height After Compaction, in.

psf
Expansion 
Pressure

R-value 39

0

Remarks:

19P-03 G @ 0-5'

Dry Density, pcf

R-value

Stabilometer @ 2000 

Expansion Pressure, psf
Stabilometer @ 1000 
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Exudation Pressure, psi
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R-value Test Report (Caltrans 301)
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Job No.: Date: 10/07/19 12.5
Client: Tested PJ
Project: Reduced RU
Sample Checked DC
Soil Type:

A B C D

166 542 274
1200 1200 1200

95 35 40
3133 3151 3191
2097 2082 2096
2.57 2.50 2.58
21.5 15.8 16.3

100.6 111.9 110.6
0 0 0

100 48 74
3.62 3.26 3.62

31 64 47

psf
Expansion 
Pressure

R-value 50

0

Remarks:

19P-04 C @ 0-5'

Dry Density, pcf

R-value

Stabilometer @ 2000 

Expansion Pressure, psf
Stabilometer @ 1000 

Turns Displacement

Dark Brown Clayey SAND

Weight of Mold, grams

Exudation Pressure, psi

Initial Moisture, 687-082
Yeh & Associates
216-723

Moisture Content, %

Specimen Number

Prepaired Weight, grams
Final Water Added, grams/cc
Weight of Soil & Mold, grams

Height After Compaction, in.
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R-value Test Report (Caltrans 301)
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Job No.: Date: 10/08/19 11.1
Client: Tested PJ
Project: Reduced RU
Sample Checked DC
Soil Type:

A B C D

215 103 503
1200 1200 1200

50 60 40
3197 3220 3183
2082 2097 2097
2.61 2.68 2.52
15.7 16.6 14.8

111.9 108.9 113.8
0 0 0

82 90 40
3.88 4.14 3.80

41 36 66
Turns Displacement

Brown sandy fat CLAY

Weight of Mold, grams

Exudation Pressure, psi

Initial Moisture, 687-082
Yeh & Associates
216-423

Moisture Content, %

Specimen Number

Prepaired Weight, grams
Final Water Added, grams/cc
Weight of Soil & Mold, grams

Height After Compaction, in.

psf
Expansion 
Pressure

R-value 46

0

Remarks:

19W-03 A @ 0-5'

Dry Density, pcf

R-value

Stabilometer @ 2000 

Expansion Pressure, psf
Stabilometer @ 1000 
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R-value Test Report (Caltrans 301)
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References: 
Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 19IN‐01
Project Name: Avila Beach IC Surface Elevation (ft): 104
Project MGR: J. King Completion Depth, Z (ft): 9.5
Tested By: R. Hooke/J. Cravens Pipe Above Grade, h (ft) 1.4
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: Sunny, Hot Hole Diameter, B (in): 8
Installation Date: 9/17/2019 Backfill Native
Test Date: 9/20/2019

Time (min) 30
Volume of Water (gal) 1.8
Volume of Water( in3) 416
Rate (gal/hr) 3.6
Rate (in3/hr) 832

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
11:07 42.0 0.0 ‐‐‐ ‐‐‐
11:41 40.8 1.2 34 28.33
11:59 40.2 0.6 18 30.00
12:13 40.0 0.2 14 58.33
12:23 39.7 0.2 10 41.67
14:22 37.2 2.5 119 47.22
15:08 36.0 1.2 46 38.33
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Percolation Rate, R: 42.41 Minutes/Inch
  Average Percolation Rate, R: 1.41 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 127.65 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 0.47 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

Test Notes
Maintained head of approximately 6 inches during test
Approximately 6.5 gallons of water used to saturate test hole

C1 of 7



References: 
Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 19IN‐02
Project Name: Avila Beach IC Surface Elevation (ft): 99.5
Project MGR: J. King Completion Depth, Z (ft): 4.92
Tested By: R. Hooke/J. Cravens Pipe Above Grade, h (ft) 1.2
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: Sunny, Warm Hole Diameter, B (in): 8
Installation Date: 9/17/2019 Backfill Native
Test Date: 9/20/2019

Time (min) 30
Volume of Water (gal) 2.4
Volume of Water( in3) 554
Rate (gal/hr) 4.8
Rate (in3/hr) 1109

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
11:47 43.1 0.0 ‐‐‐ ‐‐‐
11:58 40.1 3.0 11 3.67
12:07 38.3 1.8 9 5.00
12:19 34.7 3.6 12 3.33
14:20 23.9 10.8 121 11.20
15:03 22.7 1.2 43 35.83
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Percolation Rate, R: 23.52 Minutes/Inch
  Average Percolation Rate, R: 2.55 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 70.80 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 0.85 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

Test Notes
Maintained head of approximately 6 inches during test
Approximately 3.5 gallons of water used to saturate test hole
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References: 
Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 19IN‐03
Project Name: Avila Beach IC Surface Elevation (ft): 89.5
Project MGR: J. King Completion Depth, Z (ft): 4.17
Tested By: R. Hooke/J. Cravens Pipe Above Grade, h (ft) 0.8
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: Sunny, Warm Hole Diameter, B (in): 8
Installation Date: 9/16/2019 Backfill Native
Test Date: 9/20/2019

Time (min) 25
Volume of Water (gal) 5.2
Volume of Water( in3) 1201
Rate (gal/hr) 12.5
Rate (in3/hr) 2883

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
10:22 41.0 0.0 ‐‐‐ ‐‐‐
10:52 37.1 4.0 30 7.58
11:22 35.0 2.0 30 14.71
11:53 34.1 1.0 31 32.29
12:22 33.0 1.1 29 26.85
14:15 29.0 4.0 113 28.54
15:18 27.0 2.0 63 30.88
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Percolation Rate, R: 29.64 Minutes/Inch
  Average Percolation Rate, R: 2.02 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 89.22 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 0.67 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

Test Notes
Maintained head of approximately 6 inches during test
Approximately 13 gallons of water used to saturate test hole
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Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 19IN‐05
Project Name: Avila Beach IC Surface Elevation (ft): 77.5
Project MGR: J. King Completion Depth, Z (ft): 10
Tested By: R. Hooke/J. Cravens Pipe Above Grade, h (ft) 0.5
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: Sunny, Hot Hole Diameter, B (in): 8
Installation Date: 9/18/2019 Backfill Native
Test Date: 9/20/2019

Time (min) 30
Volume of Water (gal) 34.6
Volume of Water( in3) 7993
Rate (gal/hr) 69.2
Rate (in3/hr) 15985

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
9:22 15.6 0.0 ‐‐‐ ‐‐‐
9:23 10.8 4.8 1 0.21
9:24 8.4 2.4 1 0.42
9:25 7.2 1.2 1 0.83
9:26 DRY DRY DRY DRY
9:36 12.0 0.0 ‐‐‐ ‐‐‐
9:37 10.8 1.2 1 0.83
9:38 9.6 1.2 1 0.83
9:39 8.4 1.2 1 0.83
9:40 DRY DRY DRY DRY
9:44 12.6 0.0 ‐‐‐ ‐‐‐
9:45 11.4 1.2 1 0.83
9:46 10.2 1.2 1 0.83
9:47 9.0 1.2 1 0.83
9:48 7.2 1.8 1 0.56
9:49 DRY DRY DRY DRY
9:56 13.2 0.0 ‐‐‐ ‐‐‐
9:57 12.0 1.2 1 0.83
9:58 10.8 1.2 1 0.83
9:59 9.6 1.2 1 0.83

10:00 8.4 1.2 1 0.83
10:01 7.2 6.0 1 0.17

Average Percolation Rate, R: 0.80 Minutes/Inch
  Average Percolation Rate, R: 75.43 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 2.39 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 25.06 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

Test Notes
Maintained head of approximately 6 inches during test
Approximately 14 gallons of water used to saturate test hole
Hole dry at time of test
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References: 
Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 21I‐01
Project Name: Avila Beach IC Surface Elevation (ft): 80.5
Project MGR: J. King Completion Depth, Z (ft): 14.5
Tested By: J. Garcia Pipe Above Grade, h (ft) 0
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: sunny, warm Hole Diameter, B (in): 8
Installation Date: 3/26/2021 Backfill Native
Test Date: 3/29/2021

Time (min) 30
Volume of Water (gal) 24.4
Volume of Water( in3) 5636
Rate (gal/hr) 48.8
Rate (in3/hr) 11273

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
10:39 24.0 0.0 ‐‐‐ ‐‐‐
10:41 DRY DRY DRY DRY
10:42 21.6 0.0 ‐‐‐ ‐‐‐
10:44 4.8 16.8 2 0.12
10:45 DRY DRY DRY DRY
10:46 24.0 0.0 ‐‐‐ ‐‐‐
10:48 6.0 18.0 2 0.11
10:49 DRY DRY DRY DRY
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Percolation Rate, R: 0.12 Minutes/Inch
  Average Percolation Rate, R: 521.38 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 0.35 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 173.20 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

21.6 inches of head maintained during test
Approximately 15 gallons of water used to saturate test hole
Hole dry at time of test

Test Notes
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References: 
Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 21I‐02
Project Name: Avila Beach IC Surface Elevation (ft): 80.5
Project MGR: J. King Completion Depth, Z (ft): 9.7
Tested By: J. Garcia Pipe Above Grade, h (ft) 0.00
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: sunny, warm Hole Diameter, B (in): 8
Installation Date: 3/26/2021 Backfill Native
Test Date: 3/29/2021

Time (min) 30
Volume of Water (gal) 11.3
Volume of Water( in3) 2610
Rate (gal/hr) 22.6
Rate (in3/hr) 5221

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
11:34 21.6 0.0 ‐‐‐ ‐‐‐
11:37 15.6 6.0 3 0.50
11:42 12.0 3.6 5 1.39
11:46 9.6 2.4 4 1.67
11:52 8.4 1.2 6 5.00
12:00 6.0 2.4 8 3.33
12:10 DRY DRY DRY DRY
12:13 20.4 0.0 ‐‐‐ ‐‐‐
12:21 10.8 9.6 8 0.83
12:34 7.2 3.6 13 3.61
12:43 4.8 2.4 9 3.75
12:56 1.2 3.6 13 3.61
13:00 DRY DRY DRY DRY
13:06 20.4 0.0 ‐‐‐ ‐‐‐
13:16 9.6 10.8 10 0.93
13:26 7.2 2.4 10 4.17
13:36 3.6 3.6 10 2.78
13:46 1.2 2.4 10 4.17
13:56 0.0 1.2 10 8.33
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Percolation Rate, R: 4.03 Minutes/Inch
  Average Percolation Rate, R: 14.90 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 12.12 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 4.95 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

Test Notes
Maintained 20.4 inches of head
Approximately 15 gallons of water used to saturate test hole
Hole dry at time of test
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References: 
Caltrans Test 749 and 750

Project No.: 216‐423 Percolation Test No.: 21I‐03
Project Name: Avila Beach IC Surface Elevation (ft): 80
Project MGR: J. King Completion Depth, Z (ft): 5.1
Tested By: J. Garcia Pipe Above Grade, h (ft) 0.3
Excavation Method: 8" HSA Pipe Diameter, b (in) 2
Weather: clear, sunny Hole Diameter, B (in): 8
Installation Date: 3/26/2021 Backfill Native
Test Date: 3/29/2021

Time (min) 30
Volume of Water (gal) 2.5
Volume of Water( in3) 578
Rate (gal/hr) 5.0
Rate (in3/hr) 1155

Falling Head Percolation Test Data Table

Time H (inches) Δ (inches) ΔT (minutes) R (min/inch)
15:40 9.0 0.0 ‐‐‐ ‐‐‐
15:50 7.8 1.2 10 8.33
16:00 5.4 2.4 10 4.17
16:10 4.8 0.6 10 16.67
16:25 4.2 0.6 15 25.00
16:33 DRY DRY DRY DRY
16:36 10.2 0.0 ‐‐‐ ‐‐‐
16:44 7.8 2.4 8 3.33
16:54 6.6 1.2 10 8.33
17:04 5.4 1.2 10 8.33
17:15 4.8 0.6 11 18.33
17:26 4.2 0.6 11 18.33
17:35 DRY DRY DRY DRY
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐
‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Average Percolation Rate, R: 19.58 Minutes/Inch
  Average Percolation Rate, R: 3.06 Inches/Hour

 LEGEND: Equivalent Unlined 12‐inch diameter Test Rate: 58.95 Minutes/Inch
H = Water head in test hole Equivalent Unlined 12‐inch diameter Test Rate: 1.02 Inches/Hour
Δ = Drop in water level between observations
T = Time interval between observations
R = Percolation Rate

Approximately 15 gallons of water used to saturate test hole
Hole dry at time of test

Maintained head of approximately 6 inches during test

Infiltration Test
Native Soil Assessment for Small Infiltration‐Based Stormwater Control Measures, Central Coast LID Initiative, December 2013

Constant Head Test Data

Test Notes
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369 Pacific Street  San Luis Obispo, California 93401  (805) 786-2650  www.padreinc.com 

April 25, 2019 
Project No. 1601-3091 

Yeh and Associates, Inc. 
391 Front Street, Suite D 
Grover Beach, California 93433 

Attention: Mr. Judd King. P.E., G.E. 

Subject: Report of Findings, Preliminary Site Investigation, Avila Beach Drive / U.S. Highway 
101 Interchange Improvement Project, 05-SLO-101-PM R21.1 05-1G4800-
0515000038, San Luis Obispo County, California 

Dear Mr. King: 

Padre Associates, Inc. (Padre), on behalf of Yeh and Associates, Inc. (Yeh), has prepared 
this report of findings documenting and summarizing the results of the Preliminary Site 
Investigation at the Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project 
located in San Luis Obispo County, California. 

If you have any questions or comments, please contact Mr. Robert Vander Weele at 
(805) 786-2650, ext. 34 or rvanderweele@padreinc.com.  

Sincerely, 

PADRE ASSOCIATES, INC. 

Robert Vander Weele, P.G. 
Project Manager 

Jerome K. Summerlin, C.E.G., C.Hg.  
President 
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1.0 INTRODUCTION 

Padre Associates, Inc. (Padre), on behalf of Yeh and Associates Inc. (Yeh), has prepared 
this report of findings documenting and summarizing the Preliminary Site Investigation (PSI) 
completed at the Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project 
(Project), located in San Luis Obispo County, California (Project Site).  The location of the Project 
Site is presented on Plate 1 - Site Location Map.  The layout of the Project Site and the drill hole 
locations are presented on Plate 2 - Site Plan Showing Assessment Locations. 

1.1 PSI OBJECTIVE 

The objective of the PSI was to assess the shallow soils within the area of the Project Site 
that area within the State of California Right-of-Way (State Right-of-Way) that are proposed to be 
disturbed by grading activities for the presence of aerially deposited lead (ADL), and to compare 
the results of soil sample analytical results to applicable regulatory thresholds regarding handling 
and re-use/disposal. 

1.2 REPORT ORGANIZATION 

This report is organized as follows:  Section 2.0 presents background information for the 
Project Site, including a description of the site and geologic conditions; Section 3.0 provides a 
discussion of current California ADL regulations; Section 4.0 presents the methodology for the 
PSI activities at the Project Site; Section 5.0 provides a summary of the findings; Section 6.0 
provides a summary of statistical analysis performed on the laboratory analytical results. Section 
7.0 presents Padre’s conclusions and recommendations regarding the soil conditions 
encountered at the Project Site; Section 8.0 includes Padre’s statement of limitations; and, 
Section 9.0 provides the documents referenced within this report. 

This report includes three appendices.  Drill hole logs are included as Appendix A.  
Laboratory analytical reports, chain-of-custody (COC) documentation are included as Appendix 
B and Statistical Analysis Output is provided in Appendix C. 

2.0 BACKGROUND 

2.1 SITE DESCRIPTION 

The Project Site is located within the central coastal area of San Luis Obispo County, 
approximately 0.25 miles north of Pismo Beach city limits (refer to Plate 1 – Site Location Map).  
The topography of the Project Site in the area of the Project Site ranges from gently to moderately 
sloping terrain surround by steeply sloping terrain.  Elevation at the Project Site ranges of 
approximately 100 feet above mean sea level (MSL) to approximately 160 feet above MSL. 

The Project Site is located between the communities of Avila Beach and the city of Pismo 
Beach in San Luis Obispo County, California.  The area of the Project Site consists of a north- 
bound overpass and a southbound overpass with on and off ramps connecting the U.S. Highway 
101 with Avila Beach Drive and Shell Beach Road.  Padre understands that San Luis Obispo 
County proposes to replace the current intersection with a roundabout and upgrade the on and 
off ramps to U.S. Highway 101. 
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According to a review of the 1965 United States Geological Survey (U.S.G.S) 7.5-minute 
Quadrangle for Pismo Beach (USGS, 1965) the current configuration of the subject intersection 
has been present since at least 1965. 

2.2 GEOLOGY 

The Project Site is located within the southern portion of the Coast Ranges Geological 
Province on the southwestern margin of the San Luis Range.  The San Luis Range is a prominent 
west-northwest trending topographic and structural high that is one of several structural blocks of 
the Los Osos / Santa Maria tectonic domain.  The Project Site is directly underlain by 
unconsolidated sediments and bedrock.  Holocene to late Pleistocene age unconsolidated alluvial 
deposits, consisting of mixtures of gravel, sand, silt, and clay, of the San Luis Creek and Gragg 
Canyon floodplains underlay the extreme northern portion of the Project Site and a small portion 
of the Project Site near the overpasses (Wigers, 2011).  Bedrock units of the Belleview member 
of the Pismo Formation underlay a majority of the Project Site.  The Belleview member consist of 
light-gray, bedded resistant sandstone and interbedded siltstone (Wigers, 2011). 

The Project Site is not located within a groundwater basin identified by the State of 
California Department of Water Resources (DWR, 2016). 

3.0 DTSC / CALTRANS AGREEMENT 

The California Environmental Protection Agency (Cal-EPA), Department of Toxic 
Substances Control (DTSC) in an agreement with the California Department of Transportation 
(CalTrans), Soil Management Agreement for Aerially Deposited Lead-Contaminated Soils (DTSC 
/ CalTrans Agreement) dated June 28, 2016 defines ADL-contaminated soil (ADL-Contaminated 
Soil) as follows: 

Soil whose only constituent of concern that poses an unacceptable risk to 
human health or the environment is lead, primarily from exhaust emissions from 
the operation of motor vehicles, in concentrations greater than considered 
appropriate for unrestricted use by DTSC (currently 80 milligrams per kilogram 
[mg/kg] total lead based on a 95 percent upper confidence limit [UCL]) and/or 5 
mg/l extractable lead based on a 95 percent UCL, as determined by the CAL Waste 
Extraction Test (CAL-WET). 

The DTSC for the purpose of the DTSC / CalTrans Agreement defines clean soil (Clean 
Soil) as follows: 

For purposes of this agreement, clean soil is defined as soil not containing 
total lead over 80 mg/kg based on a 95 percent UCL or soluble lead over 5 mg/l 
based on a 95 percent UCL as determined by the CAL-WET and not containing 
other constituents at levels that would pose an unacceptable risk to human health 
or the environment or be unacceptable to the Regional Water Quality Control 
Board with jurisdiction. 
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3.1 DTSC MINIMUM COVER REQUIREMENTS FOR ADL-CONTAMINATED SOIL 

The following table list the DTSC’s minimum cover requirements for ADL-Contaminated 
Soil reuse within the State Right-of-Way. 

Soluble Lead 
Concentrations* 

Total Lead 
Concentration* 

Minimum Cover 
Requirements 

<5 mg/L CAL-WET <320 mg/kg No cover requirements 

>5 mg/L CAL-WET and   
≤1.5 mg/L Di-WET 

>320 mg/kg and ≤1,600 
mg/kg 

Must be placed under a 
one-foot Clean Soil 

cover 

>1.5 mg/L Di-WET and   
≤1.5 mg/L Di-WET 

>1,600 mg/kg and 
≤3,200 mg/kg 

Must be placed under a 
pavement structure 

>150 mg/L Di-WET >3,200 mg/kg 
Subject to full 
regulation as 

hazardous waste 

Notes: 
CAL-WET – Standard California Waste Extraction Test 
DI-WET - Modified California Waste Extraction Test 
* - Concentrations based on a 95% UCL 

4.0 PSI METHODOLOGY 

4.1 PRE-FIELD ACTIVITIES 

4.1.1 Technical Work Plan and Site Health and Safety Plan 

Padre prepared a Technical Work Plan (TWP) for the PSI activities completed at the 
Project Site dated July 16, 2018 (Padre, 2018).  The TWP provided the planned PSI methodology, 
proposed drill hole locations and a laboratory analytical program. 

Padre prepared and implemented a Site-Specific Health and Safety Plan (HASP) for the 
subject PSI activities.  The HASP included the procedures, equipment, and materials/supplies 
utilized to protect worker and community health and safety during the course of the field activities. 

4.1.2 Permitting 

Yeh obtained an encroachment permit from CalTrans Region 5 to complete the subject 
PSI activities within the State Right-of-Way. 

Because groundwater was not anticipated to be encountered and the drill holes were not 
proposed to be completed as groundwater monitoring wells, groundwater monitoring well 
construction permits were not required to be obtained from the San Luis Obispo County 
Environmental Health Services (SLOEHS). 
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4.1.3 Underground Service Alert and Private Utility Locator 

The locations of the PSI activities were marked with white paint, and Underground Service 
Alert (USA) was contacted at least 48-hours prior to the commencement of ground disturbance 
activities. 

4.2 DRILL HOLES ADVANCEMENT AND SOIL SAMPLE COLLECTION 

On July 25, 2018 and January 11, 2019, Padre manually advanced a total of 23 hand 
augered drill holes at the Project Site using a hand-auger kit (refer to Plate 2).  Soil samples were 
collected from drill holes HA1, HA2, HA4, HA5, HA10 and HA14 through HA23 at the ground 
surface and at the approximate depths of 1.0 foot and 2.0 feet.  Due to practical hand auger 
refusal, soil samples were collected at the locations of drill holes HA6, HA7, HA8, HA9, HA11, 
HA12 and HA13 at the surface and at the approximate depth of 1.0 foot, and at the locations of 
drill hole HA3 at the surface and the approximate depths of 1.0-foot and 1.75-feet.  All 23 drill 
holes were backfilled with soil cuttings following the completion of soil sample collection activities. 

Soil samples collected during the course of the hand-auger drill hole advancement 
activities were collected by Padre directly from the hand auger bucket into 8-oz laboratory 
provided glass sample jars and immediately placed on ice.  Soil samples were logged in the field 
by Padre using the Unified Soil Classification System (USCS). 

4.2.1 Decontamination Procedures 

Field sampling equipment was cleaned before use, between sample collection locations, 
and after the completion of fieldwork.  Cleaning procedures consisted of a non-phosphate 
detergent wash, two rinses with tap water, and a final de-ionized water rinse. 

4.2.2 Survey 

Latitude and longitude for each drill hole location were recorded using a hand-held global 
positioning (GPS) unit with submeter accuracy.  Elevation data for the drill holes were not 
recorded.  The drill hole location data is presented in Table 1. 

4.3 LABORATORY ANALYTICAL PROGRAM 

Padre submitted a total of 57 soil samples to Advanced Technology Laboratories, Inc. 
(ATL) located in Signal Hill, California.  ATL is certified by the State of California Department of 
Public Health to perform the required analysis.  All of the soil samples were chemically analyzed 
for the presence of the total lead by U.S. Environmental Protection Agency (EPA) Method 6010. 

A total of 13 soil samples were further chemically analyzed for Soluble Threshold Limit 
Concentration (STLC) by CAL-WET.  Six of the 13 soil samples were further analyzed by the 
Toxicity Characteristic Leaching Procedure (TCLP).  Select soil samples were additionally 
analyzed for pH by U.S. EPA method 9045C.  The soil samples not analyzed were placed on hold 
for future analyses if needed. 
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4.4 QUALITY ASSURANCE / QUALITY CONTROL 

The Quality Assurance/Quality Control (QA/QC) procedures were utilized in both sample 
collection and chemical analyses.  The purpose of the QA/QC procedures was to ensure the 
reliability and compatibility of all data generated during the sampling program. 

4.4.1 Field QA/QC Procedures 

Field QA/QC procedures were performed during the sampling program and consisted of 
the following measures: 

• Daily information regarding sample collection was recorded on drill hole logs.  Sample 
types, sample identification numbers, and sample times were collected and recorded on 
drill hole logs; 
• Chain of custody (COC) records were utilized to document sample collection and 

submittal to the laboratory for analyses.  A COC record accompanied all samples 
submitted for chemical analyses. 

4.4.2 Laboratory QA/QC Procedures 

Laboratory QA/QC procedures included the following: 

• Chemical analyses were performed within the required holding time for all samples; 
• A state-certified hazardous waste testing laboratory conducted the required analyses; 

and 
• The laboratory provided the following information for each sample: 

− Method blank data; 
− Surrogate recovery, instrument tuning, and calibration data; and 
− Signed laboratory reports including the sample designation, date of sample 

collection, date of sample analysis, laboratory analytical method employed, 
sample volume, and the minimum reporting limit (RL). 

5.0 RESULTS AND DISCUSSION 

5.1 FIELD OBSERVATIONS 

Padre visually observed the soil samples collected and soil cuttings generated during the 
course of the PSI activities.  The maximum depth of hand auger advancement activities completed 
at the Project Site was to approximately 2.25 feet.  Drill hole logs are included as Appendix A – 
Drill Hole Logs. 

Soils encountered at the locations of drill holes HA1 through HA10 and HA12 through 
HA23 consisted primarily of silt, sandy silt, and silty sand with angular to subangular gravel.  Base 
rock was encountered at the location of HA-11.  Practical refusal was encountered at the locations 
of drill hole HA3, HA6, HA7, HA9, HA11, HA12, and HA13.  Refusal on bedrock material was 
encountered at the locations of drill holes HA7 and HA8.  No chemical odors or staining were 
indicated at any of the 23 drill hole locations.  Additionally, groundwater was not encountered in 
any of the drill holes advanced at the Project Site. 
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5.2 LABORATORY ANALYTICAL RESULTS 

Total lead concentrations were indicated in the soil samples chemically analyzed at 
concentrations ranging from 1.4 milligrams per kilogram (mg/kg) (HA11-1’) to 300 mg/kg 
(HA9-0’).  Thirteen of 57 soil samples chemically analyzed were indicated with total lead 
concentrations exceeding ten times the STLC value of 5 milligrams per liter (mg/L) at 
concentrations ranging from 63 mg/kg (HA20-0’) to 300 mg/kg (HA9-0’).  Three of the 13 soil 
samples chemically analyzed for STLC by CAL-WET were indicated with concentrations of 
soluble lead in excess of the STLC value of 5 mg/L at concentrations of 7.0 mg/L (HA3-1’), 9.5 
mg/L (HA3-0’), and 15 mg/L (HA9-0’). Six of 57 soil samples chemically analyzed were indicated 
with total lead concentrations exceeding twenty times the TCLP value of 5 milligrams per liter 
(mg/L) at concentrations ranging from 110 mg/kg (HA22-0’) to 300 mg/kg (HA9-0’).  None of the 
six samples chemically analyzed by the TCLP method were indicated with soluble lead 
concentrations above the laboratory reporting limit of 0.25 mg/kg with the exception of sample 
HA9-0’, which was indicated at a concentration of 0.33 mg/kg, therefore additional analysis by DI-
WET was not necessary at this time. 

Refer to Table 2 for a summary of soil sample analytical results.  A site plan showing the 
drill hole locations is presented as Plate 2.  Refer to Appendix B for laboratory analytical reports 
and COC documentation for soil samples collected during the course of the PSI activities at the 
Project Site.  Provided below is a summary of the laboratory analytical results for soil samples 
chemically analyzed as part of the PSI analytical program.  

5.3 QUALITY ASSURANCE / QUALITY CONTROL 

Standard QA/QC field procedures and laboratory procedures were developed and 
implemented as part of the PSI activities completed at the Project Site.  The primary quality control 
feature utilized was data validation.  The data from each of the chemical analyses were evaluated 
in the following areas: data completeness; holding times; blanks; system monitoring compounds 
(surrogates); laboratory control standards; and compound identification and quantification.  
Overall, the data quality is acceptable, and the collected data support the project data quality 
objectives. 
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6.0 STATISTICAL EVALUATION 

6.1 STATISTICAL EVALUATION METHODS 

Per the DTSC / CalTrans Agreement and the direction of Caltrans in an email dated 
April 2, 2019 (CalTrans, 2019) the chemical analytical results for soil samples collected from all 
23 drill holes were evaluated statistically using the U.S. EPA’s statistical analysis software 
ProUCL Version 5.1 (ProUCL) to appropriately categorize the ADL containing soil for on-site re-
use or offsite disposal.  Statistical analysis using ProUCL is preferred by the DTSC for evaluating 
contaminant statistics.  The ProUCL calculation outputs are provided in Appendix C. 

6.1.1 Statistical Evaluation of Total Lead Results 

All 57 total lead results were included in the data set for the statistical analysis to calculate 
the 95% Upper Confidence Limit (UCL) for total lead.  Assuming a Gamma distribution the 95% 
UCL for total lead was calculated to be 52.61 mg/kg. 

6.1.2 Statistical Evaluation of STLC Lead Results 

To statistically evaluate the STLC lead results, the 13 STLC lead results and 44 of the 
total lead results were included in the data set calculate the 95% UCL STLC lead.  Prior to the 
statistical analysis the total lead concentrations that were indicated at concentrations below 50 
mg/kg (44 results) were assigned solubility values equal to 10% of their indicated total lead 
concentrations to approximate 100 % lead solubility.  Assuming a Gamma distribution the 95% 
UCL for STLC lead was calculated to be 2.88 mg/L. 
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7.0 SUMMARY AND CONCLUSIONS 

At the request of Yeh, Padre conducted PSI activities at the Project Site to evaluate the 
soil for potential ADL-Contaminated Soil.  Based on the results of field activities, laboratory 
chemical analysis of the soil samples collected during the course of the PSI, and statistical 
analysis, Padre makes the following conclusions: 

• Based on a comparison of the results of the statistical analysis to the DTSC / CalTrans 
Agreement soil at the Project Site contains soil with a calculated 95% UCL for total 
lead less than 80 mg/kg and calculated 95% UCL for STLC lead less than 5 mg/L 
therefore is defined as Clean Soil and may be reused onsite with no restrictions. 

• A sample from HA22-1’ was indicated with a pH of 4.7, which is slightly below the 
DTSC level of 5.0 for ADL-Contaminated Soil reuse.  However, the elevated pH 
concentration was indicated in only one soil sample and is not likely representative of 
the Project Site soils.  Additionally, based on the statistical analysis Project Site soil 
are defined as Clean Soil. 

7.1 RECOMMENDATIONS 

Based on the results of the statistical analysis requested by Caltrans Padre does not 
recommend further assessment at this time.  
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8.0 LIMITATIONS 

This report has been prepared for the sole benefit of the County of San Luis Obispo, 
Wallace Group, and Yeh and Associates, Inc.  No other persons may rely on the findings of this 
report without the expressed written consent of the client and Padre Associates, Inc. 

In performing our professional services, we have attempted to apply present engineering 
and scientific judgment and use a level of effort consistent with the standard of practice measured 
on the date of work and in locale of the Project Site for similar type studies.  Padre Associates, 
Inc. makes no warranty, express or implied. 

The analyses and interpretations presented in this report have been developed based on 
the results from soil sampling at discrete locations at the Project Site, and the results from the 
laboratory analyses of the soil samples.  It should be recognized that contamination can vary 
between sampling locations and between areas.  Additionally, it should be noted that the DTSC 
may require additional soil sample collection and chemical analysis prior to ADL-Contaminated 
Soil reuse at the Project Site. 
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HA-1 35.1796840 -120.7019371 --
HA-2 35.1796730 -120.7005221 --
HA-3 35.1793300 -120.7001260 --
HA-4 35.1798722 -120.7006073 --
HA-5 35.1798631 -120.7003690 --
HA-6 35.1796293 -120.7001211 --
HA-7 35.1812480 -120.7010680 --
HA-8 35.1805914 -120.7007560 --
HA-9 35.1792370 -120.6993621 --
HA-10 35.1764010 -120.6973673 --
HA-11 35.1774901 -120.6974680 --
HA-12 35.1781421 -120.6976184 --
HA-13 35.1791344 -120.6978010 --
HA-14 35.1796951 -120.6987051 --
HA-15 35.1798862 -120.6991190 --
HA-16 35.1794616 -120.7002996 --
HA-17 35.1792902 -120.7002031 --
HA-18 35.1791676 -120.6998822 --
HA-19 35.1789865 -120.6996906 --
HA-20 35.1796840 -120.6998090 --
HA-21 35.1794607 -120.6995070 --
HA-22 35.1793166 -120.6993718 --
HA-23 35.1790727 -120.6991650 --

Notes:
-- = Not Surveyed or Not Available  
Recorded using a GPS submeter
Vertical Datum = NDGV 29
Horizontal Datum = NAD 27

Elevation          
(feet AMSL)

Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project

Table 1
Summary of Assessment Survey Data

San Luis Obispo County, Califnornia

Assessment 
Location ID

Latitude Longitude

Project No. 1601-3091 Page 1 of 1
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Sample ID  Date Collected  Total Lead  STLC Lead  TCLP Lead pH

HA1-0' 7/25/2018 140 2.8 <0.25 --
HA1-1' 7/25/2018 92 3.6 -- --
HA1-2' 7/26/2018 27 -- -- --
HA2-0' 7/25/2018 65 1.9 -- --
HA2-1' 7/25/2018 74 1.7 -- --
HA2-2' 7/26/2018 18 -- -- --
HA3-0' 7/25/2018 190 9.5 <0.25 --
HA3-1' 7/25/2018 150 7.0 <0.25 --
HA3-1.75' 7/26/2018 37 -- -- --
HA4-0' 7/25/2018 24 -- -- --
HA4-1' 7/25/2018 31 -- -- --
HA5-0' 7/25/2018 45 -- -- --
HA5-1' 7/25/2018 32 -- -- --
HA6-0' 7/25/2018 27 -- -- --
HA6-1' 7/25/2018 4.7 -- -- --
HA7-0' 7/25/2018 39 -- -- --
HA7-1' 7/25/2018 1.7 -- -- --
HA8-0' 7/25/2018 6.2 -- -- --
HA8-1' 7/25/2018 1.9 -- -- --
HA9-0' 7/25/2018 300 15 0.33 --
HA9-1' 7/25/2018 14 -- -- --
HA10-0' 7/25/2018 42 -- -- --
HA10-1' 7/25/2018 41 -- -- --
HA11-0' 7/25/2018 3.2 -- -- --
HA11-1' 7/25/2018 1.4 -- -- --
HA12-0' 7/25/2018 31 -- -- --
HA12-1' 7/25/2018 4.8 -- -- --
HA13-0' 7/25/2018 6.0 -- -- --
HA13-1' 7/25/2018 1.5 -- -- --
HA14-0' 7/25/2018 8.0 -- -- --
HA14-1' 7/25/2018 0.84J -- -- --
HA15-0' 7/25/2018 21 -- -- --
HA15-1' 7/25/2018 18 -- -- --
HA16-0' 1/11/2019 4.0 -- -- --
HA16-1' 1/11/2019 5.3 -- -- --
HA16-2' 1/11/2019 5.9 -- -- --
HA17-0' 1/11/2019 4.7 -- -- --
HA17-1' 1/11/2019 6.1 -- -- --
HA17-2' 1/11/2019 3.5 -- -- --
HA18-0' 1/11/2019 32 -- -- --
HA18-1' 1/11/2019 71.0 2.4 -- 6.3
HA18-2' 1/11/2019 41 -- -- --
HA19-0' 1/11/2019 26 -- -- --
HA19-1' 1/11/2019 31 -- -- --
HA19-2' 1/11/2019 1.8 -- -- --
HA20-0' 1/11/2019 63 2.2 -- --
HA20-1' 1/11/2019 12 -- -- --
HA20-2 1/11/2019 22 -- -- --
HA21-0' 1/11/2019 66 2.5 -- --
HA21-1' 1/11/2019 28 -- -- --
HA21-2' 1/11/2019 2.6 -- -- --

San Luis Obispo County, California

Table 2
Summary of Soil Sample Analytical Results

Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project

Project No. 1601-3091 Page 1 of 2
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Sample ID  Date Collected  Total Lead  STLC Lead  TCLP Lead pH

San Luis Obispo County, California

Table 2
Summary of Soil Sample Analytical Results

Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project

HA22-0' 1/11/2019 110 2.3 <0.25 --
HA22-1' 1/11/2019 120 2.3 <0.25 4.7
HA22-2' 1/11/2019 12 -- -- --
HA23-0' 1/11/2019 76 2.4 -- --
HA23-1' 1/11/2019 11 -- -- --
HA23-2' 1/11/2019 14 -- -- --

80 -- -- --
TTLC 1,000 -- -- --
STLC -- 5 -- --
TCLP -- -- 5 --

Notes:
All results in milligrams per kilogram (mg/kg), except STLC and TCLP results in milligrams per liter (mg/L)
ADL = Aerially Deposited Lead
DTSC = California Department of Toxic Substances Control
J = Estimated value; results are less than the reporting limit and above the detection limit.
STLC = Soluble Threshold Limit Concentration
TTLC = Total Threshold Limit Concentration
TCLP = Toxicity Characteristic Leaching Procedure
Bold and Italicized = Result that exceeds the DTSC Residential Land Use Level
5 = Result that exceeds TTLC and/or STLC
<15 = Not detected with reporting limit shown
-- = Not established or available / Constituent not analyzed

Waste 
Characterization

DTSC Residential Land Use Level

Project No. 1601-3091 Page 2 of 2
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APPENDIX A 
DRILL HOLE LOGS  
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HA1-0'

HA1-1'

HA1-2'

SILT (ML), dark grayish brown (10YR 4/2), silt with angular medium gravel, dry, no
staining or odor

With fine sand and angular medium gravel, sightly moist
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Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project
San Luis Opispo County, California
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LOGGED BY:  R. Vander Weele P.G.

SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.180
EASTING: -120.702
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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DEPTH TO GROUNDWATER:  Not Encountered 
COMPLETION DEPTH: 2.25 ft
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HA2-0'

HA2-1'

HA2-2'

SILT with sand (ML), brown (10YR 4/3), with medium angular gravel, dry, soft, no
staining or odor

No sand or gravel, dark yellowish brown (10YR 4/6)
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.180
EASTING: -120.701
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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DEPTH TO GROUNDWATER:  Not Encountered 
COMPLETION DEPTH: 2.25 ft
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HA3-0'

HA3-1'

HA3-1.75'

SILT with sand (ML), grayish brown (10YR 4/2), coarse angular gravel, soft, no
staining or odor

Refusal at 2 feet
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.179
EASTING: -120.700
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA4-0'

HA4-1'

HA4-2'

SILT with sand (ML), dark yellowish brown (10YR 4/4), silt with fine sand and angular
medium gravel, dry, soft, no staining or odor
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.180
EASTING: -120.701
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA5-0'

HA5-1'

HA5-2'

SILT with sand (ML), dark yellowish brown (10YR 4/4), silt with fine sand and medium
angular gravel, no staining or odor

Very dark grayish brown (10YR 3/2), organic soil

SAND (SP), brown (10YR 4/3), fine sand with silt, slightly moist, medium dense, no
staining or odor

LOG OF HAND-AUGER HA5

E
LE

V
A

T
IO

N
, f

t M
S

L
D

E
P

T
H

, f
t

Project No.  1601-3091

MATERIAL DESCRIPTION

Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.180
EASTING: -120.700
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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COMPLETION DEPTH: 2.25 ft
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HA6-0'

HA6-1'

SILT with sand (ML), yellowish brown (10YR 5/4), fine angular gravel, hard, no
staining or odor

Practical refusal at 1.25 feet
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.180
EASTING: -120.700
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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COMPLETION DEPTH: 1.25 ft
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HA7-0'

HA7-1'

SILT with sand (ML), dark yellowish brown (10YR 4/4), silt with fine sand and trace
fine angular gravel, dry, soft, no staining or odor

Refusal on bedrock at 1.5 feet
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.181
EASTING: -120.701
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA8-0'

HA8-1'

Silty SAND (SM), very pale brown (10YR 7/3), fine sand and silt, dry, soft, no staining
or odor

Dense

Very dense

Refusal on bedrock at 1.5 feet
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.181
EASTING: -120.701
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA9-0'

HA9-1'

SILT with sand (ML), brown (10YR 4/3), medium angular gravel, soft, dry, no staining
or odor

With coarse gravel

Refusal on large loose gravel at 1.5 feet
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LOGGED BY:  K. Gularte

SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.179
EASTING: -120.699
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA10-0'

HA10-1'

HA10-2'

Gravelly SILT (ML), brown (10YR 5/3), silt and medium to large angular gravel,soft,
dry, no staining or odor
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.176
EASTING: -120.697
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA11-0'

HA11-1'

Base rock

Less gravel

Refusal on large gravel at 1.25 feet
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.177
EASTING: -120.697
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA12-0'

HA12-1'

SILT (ML), brown (10YR 4/3), soft, dry, medium angular gravel, no staining or odor

With coarse gravel

Refusal on large gravel at 1.25 feet
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA13-0'

HA13-1'

HA13-1.75'

Sandy SILT (ML), brown (10YR 5/3), silt and fine sand with large to medium angular
gravel, medium stiff, dry, no staining or odor

Refusal on large gravel at 1.75 feet
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA14-0'

HA14-1'

HA14-2'

SILT with sand (ML), very dark grayish brown (10YR 3/2), very fine grained sand, soft,
no staining or odor

Light olive brown (2.5Y 5/3)
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA15-0'

HA15-1'

HA15-2'

Silty SAND (SM), pale brown (10YR 6/3), fine sand and silt, medium dense, dry, no
staining or odor

Brown (10YR 4/3)
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA16-0'

HA16-1'

HA16-2'

Silty SAND (SM), loose, brown (10YR 5/3), dry, fine grained and silt with gravel, no
staining or odor
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA17-0'

HA17-1'

HA17-2'

Silty SAND (SM), brown (10YR 4/3), fine grained and silt, subangular gravel, loose,
slightly moist, moist, no staining or odors

Brown (10YR 5/3), trace subangular gravel
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA18-0'

HA18-1'

HA18-2'

Silty SAND (SM), very dark gray (10YR 3/1), moist, fine grained and silt with
subangular gravel, moist, no staining or odors

Dark grayish brown (10YR 4/2), slightly moist
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The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA19-0'

HA19-1'

HA19-2'

Silty SAND (SM), very dark brown (10YR 2/2), fine grained sand and silt with trace
subangular gravel, slightly moist, no staining or odors

Very dark grayish brown (10YR 3/2)

SAND with gravel (SP), light olive brown (2.5Y 5/3), medium grained sand with
subangular gravel, moist, no staining or odors
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NORTHING:  35.179
EASTING: -120.700
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA20-0'

HA20-1'

HA20-2'

Silty SAND (SM), brown (10YR 5/3), fine grained sand and silt with subangular gravel,
dry, loose, no staining or odors

Dark yellowish brown (10YR 4/4)

Wood fragments
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
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EASTING: -120.700
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA21-0'

HA21-1'

HA21-2'

Silty SAND (SM), very dark grayish brown (10YR 3/2), fine grained sand and silt with
trace subangular gravel, slightly moist, no staining or odors

Pale brown (10YR 6/3), dry
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SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.179
EASTING: -120.700
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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HA22-0'

HA22-1'

HA22-2'

Silty SAND (SM), very dark grayish brown (10YR 3/2), fine grained sand and silt with
trace subangular gravel, slightly moist, no staining or odors

Brown (10YR 5/3), dry, increase in gravel

Brown (10YR 4/3)
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SURFACE ELEVATION:   ft +/-  (relative datum  
MSL) NORTHING:  35.179
EASTING: -120.699
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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DRILLING DATE: 1/11/2019 
DEPTH TO GROUNDWATER:  Not Encountered 
COMPLETION DEPTH: 2.25 ft
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HA22-0'

HA22-1'

HA22-2'

Silty SAND (SM), very dark grayish brown (10YR 3/2), fined grained sand and silt with
trace subangular gravel, moist, no staining or odors

Very dark gray (10YR 3/1), slightly moist

LOG OF HAND-AUGER HA23

E
LE

V
A

T
IO

N
, f

t M
S

L
D

E
P

T
H

, f
t

Project No.  1601-3091

MATERIAL DESCRIPTION

Avila Beach Drive / U.S. Highway 101 Interchange Improvement Project
San Luis Opispo County, California
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CHECKED BY:  R. Vander Weele P.G.

DRILLING/SAMPLING METHOD: Hand-Auger
DRILLING COMPANY: Padre Associates, Inc.
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LOGGED BY:  A. Arellano

SURFACE ELEVATION:   ft +/-  (relative datum  MSL) 
NORTHING:  35.179
EASTING: -120.699
COORDINATE SYSTEM: NAD83 SP Ca Zn 5, ft

The log and data presented are a simplification of actual conditions encountered at the time of drilling at the drilled location.  Subsurface conditions may differ at other locations and with the passage of time.  Please refer to Key to Boring Log for symbol explanation.
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DRILLING DATE: 1/11/2019 
DEPTH TO GROUNDWATER:  Not Encountered 
COMPLETION DEPTH: 2.25 ft
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APPENDIX B 
LABORATORY ANALYTICAL REPORT AND CHAIN-OF-CUSTODY 

DOCUMENTATION 
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August 03, 2018

369 Pacific Street

San Luis Obispo, CA 93401

Eric Snelling and Robert Vander Weele

Tel: (805) 786-2650  

Fax:(805) 786-2651

Padre Associates, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1802729

Enclosed are the results for sample(s) received on July 27, 2018 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

1601-3091 - ADL Soil Sampling

Eddie Rodriguez

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/03/2018

Padre Associates, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

HA1-0' 1802729-01 Soil 7/25/18   8:25 7/27/18   9:08

HA1-1' 1802729-02 Soil 7/25/18   8:35 7/27/18   9:08

HA2-0' 1802729-04 Soil 7/25/18   8:55 7/27/18   9:08

HA2-1' 1802729-05 Soil 7/25/18   9:05 7/27/18   9:08

HA3-0' 1802729-07 Soil 7/25/18   9:20 7/27/18   9:08

HA3-1' 1802729-08 Soil 7/25/18   9:25 7/27/18   9:08

HA4-0' 1802729-10 Soil 7/25/18   9:51 7/27/18   9:08

HA4-1' 1802729-11 Soil 7/25/18   9:55 7/27/18   9:08

HA5-0' 1802729-13 Soil 7/25/18  10:05 7/27/18   9:08

HA5-1' 1802729-14 Soil 7/25/18  10:09 7/27/18   9:08

HA6-0' 1802729-16 Soil 7/25/18  10:30 7/27/18   9:08

HA6-1' 1802729-17 Soil 7/25/18  10:40 7/27/18   9:08

HA7-0' 1802729-18 Soil 7/25/18  11:00 7/27/18   9:08

HA7-1' 1802729-19 Soil 7/25/18  11:03 7/27/18   9:08

HA8-0' 1802729-20 Soil 7/25/18  11:15 7/27/18   9:08

HA8-1' 1802729-21 Soil 7/25/18  11:17 7/27/18   9:08

HA9-0' 1802729-22 Soil 7/25/18  12:10 7/27/18   9:08

HA9-1' 1802729-23 Soil 7/25/18  12:15 7/27/18   9:08

HA10-0' 1802729-24 Soil 7/25/18  12:38 7/27/18   9:08

HA10-1' 1802729-25 Soil 7/25/18  12:42 7/27/18   9:08

HA11-0' 1802729-27 Soil 7/25/18  12:55 7/27/18   9:08

HA11-1' 1802729-28 Soil 7/25/18  13:15 7/27/18   9:08

HA12-0' 1802729-29 Soil 7/25/18  13:30 7/27/18   9:08

HA12-1' 1802729-30 Soil 7/25/18  13:35 7/27/18   9:08

HA13-0' 1802729-32 Soil 7/25/18  13:55 7/27/18   9:08

HA13-1' 1802729-33 Soil 7/25/18  14:00 7/27/18   9:08

HA14-0' 1802729-35 Soil 7/25/18  14:25 7/27/18   9:08

HA14-1' 1802729-36 Soil 7/25/18  14:30 7/27/18   9:08

HA15-0' 1802729-37 Soil 7/25/18  14:40 7/27/18   9:08

HA15-1' 1802729-38 Soil 7/25/18  14:42 7/27/18   9:08

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/03/2018

Padre Associates, Inc.

Certificate of Analysis

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/03/2018

Padre Associates, Inc.

Certificate of Analysis

Notes

Date/Time

AnalyzedPreparedBatchDilutionMDLPQLResultLaboratory ID Client Sample ID Units

Total Metals by ICP-AES EPA 6010B

Analyte: Lead Analyst: GO

140 1 B8G0792 07/31/2018 07/31/18 16:140.181802729-01 mg/kgHA1-0' 1.0

92 1 B8G0792 07/31/2018 07/31/18 16:180.181802729-02 mg/kgHA1-1' 1.0

65 1 B8G0792 07/31/2018 07/31/18 16:220.181802729-04 mg/kgHA2-0' 1.0

74 1 B8G0792 07/31/2018 07/31/18 16:230.181802729-05 mg/kgHA2-1' 1.0

190 1 B8G0792 07/31/2018 07/31/18 16:240.181802729-07 mg/kgHA3-0' 1.0

150 1 B8G0792 07/31/2018 07/31/18 16:250.181802729-08 mg/kgHA3-1' 1.0

24 1 B8G0792 07/31/2018 07/31/18 16:260.181802729-10 mg/kgHA4-0' 1.0

31 1 B8G0792 07/31/2018 07/31/18 16:270.181802729-11 mg/kgHA4-1' 1.0

45 1 B8G0792 07/31/2018 07/31/18 16:280.181802729-13 mg/kgHA5-0' 1.0

32 1 B8G0792 07/31/2018 07/31/18 16:290.181802729-14 mg/kgHA5-1' 1.0

27 1 B8G0792 07/31/2018 07/31/18 16:310.181802729-16 mg/kgHA6-0' 1.0

4.7 1 B8G0792 07/31/2018 07/31/18 16:320.181802729-17 mg/kgHA6-1' 1.0

39 1 B8G0792 07/31/2018 07/31/18 16:350.181802729-18 mg/kgHA7-0' 1.0

1.7 1 B8G0792 07/31/2018 07/31/18 16:360.181802729-19 mg/kgHA7-1' 1.0

6.2 1 B8G0792 07/31/2018 07/31/18 16:380.181802729-20 mg/kgHA8-0' 1.0

1.9 1 B8G0792 07/31/2018 07/31/18 16:390.181802729-21 mg/kgHA8-1' 1.0

300 1 B8G0792 07/31/2018 07/31/18 16:400.181802729-22 mg/kgHA9-0' 1.0

14 1 B8G0792 07/31/2018 07/31/18 16:410.181802729-23 mg/kgHA9-1' 1.0

42 1 B8G0792 07/31/2018 07/31/18 16:420.181802729-24 mg/kgHA10-0' 1.0

41 1 B8G0792 07/31/2018 07/31/18 16:430.181802729-25 mg/kgHA10-1' 1.0

3.2 1 B8G0793 07/31/2018 07/31/18 15:560.181802729-27 mg/kgHA11-0' 1.0

1.4 1 B8G0793 07/31/2018 07/31/18 15:590.181802729-28 mg/kgHA11-1' 1.0

31 1 B8G0793 07/31/2018 07/31/18 16:010.181802729-29 mg/kgHA12-0' 1.0

4.8 1 B8G0793 07/31/2018 07/31/18 16:020.181802729-30 mg/kgHA12-1' 1.0

6.0 1 B8G0793 07/31/2018 07/31/18 16:030.181802729-32 mg/kgHA13-0' 1.0

1.5 1 B8G0793 07/31/2018 07/31/18 16:040.181802729-33 mg/kgHA13-1' 1.0

8.0 1 B8G0793 07/31/2018 07/31/18 16:080.181802729-35 mg/kgHA14-0' 1.0

0.84 1 B8G0793 07/31/2018 07/31/18 16:09 J0.181802729-36 mg/kgHA14-1' 1.0

21 1 B8G0793 07/31/2018 07/31/18 16:100.181802729-37 mg/kgHA15-0' 1.0

18 1 B8G0793 07/31/2018 07/31/18 16:110.181802729-38 mg/kgHA15-1' 1.0

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/03/2018

Padre Associates, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B8G0792 - EPA 3050B_S

Blank (B8G0792-BLK1) Prepared: 7/31/2018 Analyzed: 7/31/2018

ND 1.0Lead 0.18

LCS (B8G0792-BS1) Prepared: 7/31/2018 Analyzed: 7/31/2018

46.6442 1.0 50.0000 93.3 80 - 120Lead 0.18

Matrix Spike (B8G0792-MS1) Source: 1802729-01 Prepared: 7/31/2018 Analyzed: 7/31/2018

191.174 1.0 124.378 142.452 39.2 36 - 121Lead 0.18

Matrix Spike Dup (B8G0792-MSD1) Source: 1802729-01 Prepared: 7/31/2018 Analyzed: 7/31/2018

179.563 1.0 124.378 142.452 29.8 36 - 121 6.26 20 M1Lead 0.18

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/03/2018

Padre Associates, Inc.

Certificate of Analysis

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B8G0793 - EPA 3050B_S

Blank (B8G0793-BLK1) Prepared: 7/31/2018 Analyzed: 7/31/2018

ND 1.0Lead 0.18

LCS (B8G0793-BS1) Prepared: 7/31/2018 Analyzed: 7/31/2018

50.1898 1.0 50.0000 100 80 - 120Lead 0.18

Matrix Spike (B8G0793-MS1) Source: 1802729-27 Prepared: 7/31/2018 Analyzed: 7/31/2018

87.8217 1.0 124.378 3.20297 68.0 36 - 121Lead 0.18

Matrix Spike Dup (B8G0793-MSD1) Source: 1802729-27 Prepared: 7/31/2018 Analyzed: 7/31/2018

84.3628 1.0 125.000 3.20297 64.9 36 - 121 4.02 20Lead 0.18

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/03/2018

Padre Associates, Inc.

Certificate of Analysis

Notes and Definitions

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

J Analyte detected below the Practical Quantitation Limit but above or equal to the Method Detection Limit.  Result is an estimated 

concentration.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified. 

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 11
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August 13, 2018

369 Pacific Street

San Luis Obispo, CA 93401

Eric Snelling and Robert Vander Weele

Tel: (805) 786-2650  

Fax:(805) 786-2651

Padre Associates, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1802729

Enclosed are the results for sample(s) received on July 27, 2018 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

1601-3091 - ADL Soil Sampling

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

HA1-0' 1802729-01 Soil 7/25/18   8:25 7/27/18   9:08

HA1-1' 1802729-02 Soil 7/25/18   8:35 7/27/18   9:08

HA1-2' 1802729-03 Soil 7/25/18   8:40 7/27/18   9:08

HA2-0' 1802729-04 Soil 7/25/18   8:55 7/27/18   9:08

HA2-1' 1802729-05 Soil 7/25/18   9:05 7/27/18   9:08

HA2-2' 1802729-06 Soil 7/25/18   9:10 7/27/18   9:08

HA3-0' 1802729-07 Soil 7/25/18   9:20 7/27/18   9:08

HA3-1' 1802729-08 Soil 7/25/18   9:25 7/27/18   9:08

HA3-1.75' 1802729-09 Soil 7/25/18   9:30 7/27/18   9:08

HA9-0' 1802729-22 Soil 7/25/18  12:10 7/27/18   9:08

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-01

Client Sample ID HA1-0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

TCLP Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

5 B8H0263 08/09/2018 08/10/18 11:33 D10.25NDLead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:17 D11.02.8Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-02

Client Sample ID HA1-1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:18 D11.03.6Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-03

Client Sample ID HA1-2'

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

27 1 B8H0226 08/08/2018 08/09/18 10:000.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-04

Client Sample ID HA2-0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:20 D11.01.9Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-05

Client Sample ID HA2-1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:21 D11.01.7Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-06

Client Sample ID HA2-2'

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

18 1 B8H0226 08/08/2018 08/09/18 10:060.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-07

Client Sample ID HA3-0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

TCLP Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

5 B8H0263 08/09/2018 08/10/18 11:34 D10.25NDLead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:23 D11.09.5Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-08

Client Sample ID HA3-1'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

TCLP Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

5 B8H0263 08/09/2018 08/10/18 11:36 D10.25NDLead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:24 D11.07.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-09

Client Sample ID HA3-1.75'

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

37 1 B8H0226 08/08/2018 08/09/18 10:070.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 11 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1802729-22

Client Sample ID HA9-0'

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

TCLP Metals by ICP-AES EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

5 B8H0263 08/09/2018 08/10/18 11:37 D10.250.33Lead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: GO

Result

(mg/L)(mg/L)

PQL

20 B8H0330 08/10/2018 08/13/18 11:26 D11.015Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 12 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B8H0226 - EPA 3050B_S

Blank (B8H0226-BLK1) Prepared: 8/8/2018 Analyzed: 8/9/2018

ND 1.0Lead 0.18

LCS (B8H0226-BS1) Prepared: 8/8/2018 Analyzed: 8/9/2018

49.1378 1.0 50.0000 98.3 80 - 120Lead 0.18

Matrix Spike (B8H0226-MS1) Source: 1802729-03 Prepared: 8/8/2018 Analyzed: 8/9/2018

108.908 1.0 125.000 26.7536 65.7 36 - 121Lead 0.18

Matrix Spike Dup (B8H0226-MSD1) Source: 1802729-03 Prepared: 8/8/2018 Analyzed: 8/9/2018

98.9772 1.0 125.000 26.7536 57.8 36 - 121 9.55 20Lead 0.18

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 13 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

TCLP Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B8H0263 - EPA 3010A_S

Blank (B8H0263-BLK1) Prepared: 8/9/2018 Analyzed: 8/10/2018

ND 0.050Lead 0.0047

LCS (B8H0263-BS1) Prepared: 8/9/2018 Analyzed: 8/10/2018

0.803700 0.050 1.00000 80.4 80 - 120Lead 0.0047

Matrix Spike (B8H0263-MS1) Source: 1802729-22 Prepared: 8/9/2018 Analyzed: 8/10/2018

2.63696 0.25 2.50000 0.325395 92.5 76 - 108Lead 0.024

Matrix Spike Dup (B8H0263-MSD1) Source: 1802729-22 Prepared: 8/9/2018 Analyzed: 8/10/2018

2.60411 0.25 2.50000 0.325395 91.1 76 - 108 1.25 20Lead 0.024

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 14 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

STLC Metals by ICP-AES by EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B8H0330 - STLC_S Extraction

Blank (B8H0330-BLK1) Prepared: 8/10/2018 Analyzed: 8/13/2018

ND 1.0Lead 0.094

LCS (B8H0330-BS1) Prepared: 8/10/2018 Analyzed: 8/13/2018

1.77662 2.00000 88.8 80 - 120Lead

Matrix Spike (B8H0330-MS1) Source: 1802400-07 Prepared: 8/10/2018 Analyzed: 8/13/2018

8.70226 2.50000 6.92947 70.9 44 - 130Lead

Matrix Spike Dup (B8H0330-MSD1) Source: 1802400-07 Prepared: 8/10/2018 Analyzed: 8/13/2018

8.29419 2.50000 6.92947 54.6 44 - 130 4.80 20Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 15 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091 - ADL Soil Sampling

Eric Snelling and Robert Vander Weele

Reported : 08/13/2018

Padre Associates, Inc.

Certificate of Analysis

Notes and Definitions

D1 Sample required dilution due to possible matrix interference.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 16 of 17
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January 21, 2019

369 Pacific Street

San Luis Obispo, CA 93401

Eric Snelling and Robert Vander Weele

Tel: (805) 786-2650  

Fax:(805) 786-2651

Padre Associates, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1900169

Enclosed are the results for sample(s) received on January 15, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

HA16-0 1900169-01 Soil 1/11/19   8:50 1/15/19   9:45

HA16-1 1900169-02 Soil 1/11/19   8:55 1/15/19   9:45

HA17-0 1900169-04 Soil 1/11/19   9:08 1/15/19   9:45

HA17-1 1900169-05 Soil 1/11/19   9:12 1/15/19   9:45

HA18-0 1900169-07 Soil 1/11/19   9:30 1/15/19   9:45

HA18-1 1900169-08 Soil 1/11/19   9:33 1/15/19   9:45

HA19-0 1900169-10 Soil 1/11/19   9:44 1/15/19   9:45

HA19-1 1900169-11 Soil 1/11/19   9:48 1/15/19   9:45

HA20-0 1900169-13 Soil 1/11/19  10:23 1/15/19   9:45

HA20-1 1900169-14 Soil 1/11/19  10:26 1/15/19   9:45

HA21-0 1900169-16 Soil 1/11/19  10:38 1/15/19   9:45

HA21-1 1900169-17 Soil 1/11/19  10:40 1/15/19   9:45

HA22-0 1900169-19 Soil 1/11/19  10:52 1/15/19   9:45

HA22-1 1900169-20 Soil 1/11/19  10:54 1/15/19   9:45

HA23-0 1900169-22 Soil 1/11/19  11:05 1/15/19   9:45

HA23-1 1900169-23 Soil 1/11/19  11:07 1/15/19   9:45

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 2 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-01

Client Sample ID HA16-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

4.0 1 B9A0384 01/17/2019 01/17/19 11:190.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-02

Client Sample ID HA16-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

5.3 1 B9A0384 01/17/2019 01/17/19 11:230.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 4 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-04

Client Sample ID HA17-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

4.7 1 B9A0384 01/17/2019 01/17/19 11:240.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-05

Client Sample ID HA17-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

6.1 1 B9A0384 01/17/2019 01/17/19 11:250.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-07

Client Sample ID HA18-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

32 1 B9A0384 01/17/2019 01/17/19 11:260.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-08

Client Sample ID HA18-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

71 2 B9A0384 01/17/2019 01/17/19 11:46 D50.362.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-10

Client Sample ID HA19-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

26 1 B9A0384 01/17/2019 01/17/19 11:320.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-11

Client Sample ID HA19-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

31 1 B9A0384 01/17/2019 01/17/19 11:340.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-13

Client Sample ID HA20-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

63 1 B9A0384 01/17/2019 01/17/19 11:350.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 11 of 23
Page D-85 of 130



369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-14

Client Sample ID HA20-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

12 1 B9A0384 01/17/2019 01/17/19 11:360.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 12 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-16

Client Sample ID HA21-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

66 1 B9A0384 01/17/2019 01/17/19 11:370.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 13 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-17

Client Sample ID HA21-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

28 2 B9A0384 01/17/2019 01/17/19 11:47 D50.362.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 14 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-19

Client Sample ID HA22-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

110 1 B9A0384 01/17/2019 01/17/19 11:390.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 15 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-20

Client Sample ID HA22-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

120 1 B9A0384 01/17/2019 01/17/19 11:400.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 16 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-22

Client Sample ID HA23-0

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

76 1 B9A0384 01/17/2019 01/17/19 11:410.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 17 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-23

Client Sample ID HA23-1

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

11 1 B9A0384 01/17/2019 01/17/19 11:450.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 18 of 23
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9A0384 - EPA 3050B_S

Blank (B9A0384-BLK1) Prepared: 1/17/2019 Analyzed: 1/17/2019

0.194738 1.0 JLead 0.18

LCS (B9A0384-BS1) Prepared: 1/17/2019 Analyzed: 1/17/2019

46.1714 1.0 50.0000 92.3 80 - 120Lead 0.18

Matrix Spike (B9A0384-MS1) Source: 1900169-01 Prepared: 1/17/2019 Analyzed: 1/17/2019

89.2146 1.0 124.378 3.98880 68.5 29 - 126Lead 0.18

Matrix Spike Dup (B9A0384-MSD1) Source: 1900169-01 Prepared: 1/17/2019 Analyzed: 1/17/2019

82.6805 1.0 124.378 3.98880 63.3 29 - 126 7.60 20Lead 0.18
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/21/2019

Padre Associates, Inc.

Certificate of Analysis

Notes and Definitions

J Analyte detected below the Practical Quantitation Limit but above or equal to the Method Detection Limit.  Result is an estimated 

concentration.

D5 Sample diluted due to failing internal standard in the original run.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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January 29, 2019

369 Pacific Street

San Luis Obispo, CA 93401

Eric Snelling and Robert Vander Weele

Tel: (805) 786-2650  

Fax:(805) 786-2651

Padre Associates, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1900169

Enclosed are the results for sample(s) received on January 15, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

HA18-1 1900169-08 Soil 1/11/19   9:33 1/15/19   9:45

HA18-2 1900169-09 Soil 1/11/19   9:38 1/15/19   9:45

HA20-0 1900169-13 Soil 1/11/19  10:23 1/15/19   9:45

HA21-0 1900169-16 Soil 1/11/19  10:38 1/15/19   9:45

HA22-0 1900169-19 Soil 1/11/19  10:52 1/15/19   9:45

HA22-1 1900169-20 Soil 1/11/19  10:54 1/15/19   9:45

HA22-2 1900169-21 Soil 1/11/19  10:57 1/15/19   9:45

HA23-0 1900169-22 Soil 1/11/19  11:05 1/15/19   9:45

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-08

Client Sample ID HA18-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

20 B9A0626 01/28/2019 01/28/19 11:48 D11.02.4Lead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

pH by EPA 9045C Analyst: LV

Result

(pH Units)(pH Units)

PQL

1 B9A0572 01/25/2019 01/25/19 16:000.106.3pH

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 3 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-09

Client Sample ID HA18-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

41 1 B9A0622 01/28/2019 01/28/19 17:130.181.0Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-13

Client Sample ID HA20-0

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

20 B9A0626 01/28/2019 01/28/19 11:49 D11.02.2Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 5 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-16

Client Sample ID HA21-0

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

20 B9A0626 01/28/2019 01/28/19 11:50 D11.02.5Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 6 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-19

Client Sample ID HA22-0

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

TCLP Metals by ICP-AES EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

5 B9A0615 01/26/2019 01/28/19 13:24 D10.25NDLead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

20 B9A0626 01/28/2019 01/28/19 11:52 D11.02.3Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-20

Client Sample ID HA22-1

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

TCLP Metals by ICP-AES EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

5 B9A0615 01/26/2019 01/28/19 13:25 D10.25NDLead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

20 B9A0626 01/28/2019 01/28/19 11:53 D11.02.3Lead

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

pH by EPA 9045C Analyst: LV

Result

(pH Units)(pH Units)

PQL

1 B9A0572 01/25/2019 01/25/19 16:000.104.7pH
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-21

Client Sample ID HA22-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

12 1 B9A0622 01/28/2019 01/28/19 17:140.181.0Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-22

Client Sample ID HA23-0

Notes

Date/Time

AnalyzedPreparedBatchDilutionAnalyte

STLC Metals by ICP-AES by EPA 6010B Analyst: KEK

Result

(mg/L)(mg/L)

PQL

20 B9A0626 01/28/2019 01/28/19 11:54 D11.02.4Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9A0622 - EPA 3050B_S

Blank (B9A0622-BLK1) Prepared: 1/28/2019 Analyzed: 1/28/2019

ND 1.0Lead 0.18

LCS (B9A0622-BS1) Prepared: 1/28/2019 Analyzed: 1/28/2019

44.7790 1.0 50.0000 89.6 80 - 120Lead 0.18

Duplicate (B9A0622-DUP1) Source: 1900295-01 Prepared: 1/28/2019 Analyzed: 1/28/2019

ND 12 ND NR 20Lead 2.2

Duplicate (B9A0622-DUP2) Source: 1900296-01 Prepared: 1/28/2019 Analyzed: 1/28/2019

ND 5.9 4.10602 NR 20Lead 1.1

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 11 of 17
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

TCLP Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9A0615 - EPA 3010A_S

Blank (B9A0615-BLK1) Prepared: 1/26/2019 Analyzed: 1/28/2019

ND 0.050Lead 0.0047

Blank (B9A0615-BLK2) Prepared: 1/26/2019 Analyzed: 1/28/2019

ND 0.050Lead 0.0047

LCS (B9A0615-BS1) Prepared: 1/26/2019 Analyzed: 1/28/2019

0.889770 0.050 1.00000 89.0 80 - 120Lead 0.0047

Duplicate (B9A0615-DUP1) Source: 1804945-03 Prepared: 1/26/2019 Analyzed: 1/28/2019

0.078072 0.25 0.076824 1.61 20Lead 0.024

Duplicate (B9A0615-DUP2) Source: 1900051-11 Prepared: 1/26/2019 Analyzed: 1/28/2019

0.066839 0.25 0.066593 0.368 20Lead 0.024

Matrix Spike (B9A0615-MS1) Source: 1804945-03 Prepared: 1/26/2019 Analyzed: 1/28/2019

2.25198 0.25 2.50000 0.076824 87.0 59 - 123Lead 0.024

Matrix Spike (B9A0615-MS2) Source: 1900051-11 Prepared: 1/26/2019 Analyzed: 1/28/2019

2.42582 0.25 2.50000 0.066593 94.4 59 - 123Lead 0.024

Matrix Spike Dup (B9A0615-MSD1) Source: 1804945-03 Prepared: 1/26/2019 Analyzed: 1/28/2019

2.21634 0.25 2.50000 0.076824 85.6 59 - 123 1.59 20Lead 0.024
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

STLC Metals by ICP-AES by EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/L) (mg/L) Notes

MDL

(mg/L)

Batch B9A0626 - STLC_S Extraction

Blank (B9A0626-BLK1) Prepared: 1/28/2019 Analyzed: 1/28/2019

ND 1.0Lead 0.094

Blank (B9A0626-BLK2) Prepared: 1/28/2019 Analyzed: 1/28/2019

ND 1.0Lead 0.094

LCS (B9A0626-BS1) Prepared: 1/28/2019 Analyzed: 1/28/2019

1.84792 2.00000 92.4 80 - 120Lead

Duplicate (B9A0626-DUP1) Source: 1804130-11RE1 Prepared: 1/28/2019 Analyzed: 1/28/2019

7.90756 1.0 7.33438 7.52 20Lead 0.094

Duplicate (B9A0626-DUP2) Source: 1900095-07 Prepared: 1/28/2019 Analyzed: 1/28/2019

2.71824 1.0 2.93111 7.54 20Lead 0.094

Duplicate (B9A0626-DUP3) Source: 1900275-03 Prepared: 1/28/2019 Analyzed: 1/28/2019

ND 1.0 ND NR 20Lead 0.094

Matrix Spike (B9A0626-MS1) Source: 1804130-11RE1 Prepared: 1/28/2019 Analyzed: 1/28/2019

9.03725 2.50000 7.33438 68.1 70 - 130 M1Lead

Matrix Spike (B9A0626-MS2) Source: 1900095-07 Prepared: 1/28/2019 Analyzed: 1/28/2019

4.91191 2.50000 2.93111 79.2 70 - 130Lead

Matrix Spike Dup (B9A0626-MSD1) Source: 1804130-11RE1 Prepared: 1/28/2019 Analyzed: 1/28/2019

9.18115 2.50000 7.33438 73.9 70 - 130 1.58 20Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

pH by EPA 9045C - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(pH Units) (pH Units) Notes

MDL

(pH Units)

Batch B9A0572 - Prep_WC1_S

Duplicate (B9A0572-DUP1) Source: 1900260-04 Prepared: 1/25/2019 Analyzed: 1/25/2019

7.67000 0.10 7.81000 1.81 20pH 0.10
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 01/29/2019

Padre Associates, Inc.

Certificate of Analysis

Notes and Definitions

M1 Matrix spike recovery outside of acceptance limit.  The analytical batch was validated by the laboratory control sample.

D1 Sample required dilution due to possible matrix interference.

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.
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April 08, 2019

369 Pacific Street

San Luis Obispo, CA 93401

Eric Snelling and Robert Vander Weele

Tel: (805) 786-2650  

Fax:(805) 786-2651

Padre Associates, Inc.
ELAP No.:  1838        

CSDLAC No.: 10196

ORELAP No.: CA300003

Re: ATL Work Order Number :

Client Reference :

1900169

Enclosed are the results for sample(s) received on January 15, 2019 by Advanced Technology 

Laboratories. The sample(s) are tested for the parameters as indicated on the enclosed chain of 

custody in accordance with applicable laboratory certifications. The laboratory results contained 

in this report specifically pertains to the sample(s) submitted.

Thank you for the opportunity to serve the needs of your company. If you have any questions, 

please feel free to contact me or your Project Manager.

Sincerely,

Laboratory Director

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eddie Rodriguez

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040

www.atlglobal.com

The cover letter and the case narrative are an integral part of  this analytical report and its absence renders the report invalid. 

Test results contained within this data package meet the requirements of applicable state-specific certification programs. The 

report cannot be reproduced without written permission from the client and Advanced Technology Laboratories .
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Sample ID Laboratory ID Matrix Date Sampled Date Received

SUMMARY OF SAMPLES

HA16-2 1900169-03 Soil 1/11/19   9:03 1/15/19   9:45

HA17-2 1900169-06 Soil 1/11/19   9:17 1/15/19   9:45

HA19-2 1900169-12 Soil 1/11/19   9:54 1/15/19   9:45

HA20-2 1900169-15 Soil 1/11/19  10:30 1/15/19   9:45

HA21-2 1900169-18 Soil 1/11/19  10:44 1/15/19   9:45

HA23-2 1900169-24 Soil 1/11/19  11:10 1/15/19   9:45

Results were J-flagged.  "J" is used to flag those results that are between the PQL (Practical Quantitation Limit) and the 

calculated MDL (Method Detection Limit).  Results that are "J" flagged are estimated values since it becomes difficult to 

accurately quantitate the analyte near the MDL.

CASE NARRATIVE
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-03

Client Sample ID HA16-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

5.9 1 B9D0302 04/06/2019 04/08/19 11:280.181.0Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-06

Client Sample ID HA17-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

3.5 1 B9D0302 04/06/2019 04/08/19 11:320.181.0Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-12

Client Sample ID HA19-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

1.8 1 B9D0302 04/06/2019 04/08/19 11:330.181.0Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-15

Client Sample ID HA20-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

22 1 B9D0302 04/06/2019 04/08/19 11:340.181.0Lead
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-18

Client Sample ID HA21-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

2.6 1 B9D0302 04/06/2019 04/08/19 11:380.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 7 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Lab ID: 1900169-24

Client Sample ID HA23-2

Notes

Date/Time

AnalyzedPreparedBatchDilution(mg/kg)

MDLPQL

(mg/kg)

Result

(mg/kg)Analyte

Total Metals by ICP-AES EPA 6010B Analyst: GO

14 1 B9D0302 04/06/2019 04/08/19 11:390.181.0Lead

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 8 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

QUALITY CONTROL SECTION

Total Metals by ICP-AES EPA 6010B - Quality Control

Analyte

Result PQL Spike

Level

Source

Result % Rec

% Rec

Limits RPD

RPD

Limit(mg/kg) (mg/kg) Notes

MDL

(mg/kg)

Batch B9D0302 - EPA 3050B_S

Blank (B9D0302-BLK1) Prepared: 4/6/2019 Analyzed: 4/8/2019

ND 1.0Lead 0.18

LCS (B9D0302-BS1) Prepared: 4/6/2019 Analyzed: 4/8/2019

43.5967 1.0 50.0000 87.2 80 - 120Lead 0.18

Matrix Spike (B9D0302-MS1) Source: 1900169-03 Prepared: 4/6/2019 Analyzed: 4/8/2019

85.3342 1.0 125.000 5.92083 63.5 29 - 126Lead 0.18

Matrix Spike Dup (B9D0302-MSD1) Source: 1900169-03 Prepared: 4/6/2019 Analyzed: 4/8/2019

89.0203 1.0 125.000 5.92083 66.5 29 - 126 4.23 20Lead 0.18

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 9 of 11
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369 Pacific Street

San Luis Obispo , CA 93401

Project Number :

Report To :

1601-3091/ Avila Beach Drive/U.S. 101 Interchange Project

Eric Snelling and Robert Vander Weele

Reported : 04/08/2019

Padre Associates, Inc.

Certificate of Analysis

Notes and Definitions

ND Analyte is not detected at or above the Practical Quantitation Limit (PQL).   When client requests quantitation against MDL, 

analyte is not detected at or above the Method Detection Limit (MDL)

PQL Practical Quantitation Limit

MDL Method Detection Limit

RPD Relative Percent Difference

Not ReportedNR

CA2 CA-ELAP (CDPH)

OR-NELAP (OSPHL)OR1

Notes:

(1) The reported MDL and PQL are based on prep ratio variation and analytical dilution.

(2) The suffix [2C] of specific analytes signifies that the reported result is taken from the instrument's second column.

(3) Results are wet unless otherwise specified.

3275 Walnut Avenue, Signal Hill, CA 90755 � Tel: 562-989-4045 � Fax: 562-989-4040 � www.atlglobal.com Page 10 of 11
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APPENDIX C 
STATISTICAL ANALYSIS OUTPUT 
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

A B C D E F G H I J K L

5% Shapiro Wilk P Value       0.224 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.1 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.966 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      52.61    95% Adjusted Gamma UCL (use when n<50)      53

Adjusted Level of Significance      0.0458 Adjusted Chi Square Value      60.6

MLE Mean (bias corrected)      39.77 MLE Sd (bias corrected)      47.26

Approximate Chi Square Value (0.05)      61.04

Theta hat (MLE)      54.09 Theta star (bias corrected MLE)      56.15

nu hat (MLE)      83.83 nu star (bias corrected)      80.75

Gamma Statistics

k hat (MLE)       0.735 k star (bias corrected MLE)       0.708

5% K-S Critical Value       0.123 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.794 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.104 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.558 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      51.73    95% Adjusted-CLT UCL (Chen-1995)      54.33

   95% Modified-t UCL (Johnson-1978)      52.16

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.238 Lilliefors GOF Test

5% Lilliefors Critical Value       0.117 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.696 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 6.328E-15 Data Not Normal at 5% Significance Level

Coefficient of Variation       1.357 Skewness       2.768

Maximum    300 Median      24

SD      53.96 Std. Error of Mean       7.147

Number of Missing Observations       0

Minimum       0.84 Mean      39.77

General Statistics

Total Number of Observations      57 Number of Distinct Observations      48

Number of Bootstrap Operations   2000

Total Lead

From File   total_lead-data set_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.14/9/2019 10:03:20 AM
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55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

A B C D E F G H I J K L

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL      52.61

   90% Chebyshev(Mean, Sd) UCL      61.21    95% Chebyshev(Mean, Sd) UCL      70.93

 97.5% Chebyshev(Mean, Sd) UCL      84.41    99% Chebyshev(Mean, Sd) UCL    110.9

   95% Hall's Bootstrap UCL      57.46    95% Percentile Bootstrap UCL      52.2

   95% BCA Bootstrap UCL      54.26

   95% CLT UCL      51.53    95% Jackknife UCL      51.73

   95% Standard Bootstrap UCL      51.38    95% Bootstrap-t UCL      55.87

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      95.32  97.5% Chebyshev (MVUE) UCL    116.6

   99% Chebyshev (MVUE) UCL    158.5

Assuming Lognormal Distribution

   95% H-UCL      83.59    90% Chebyshev (MVUE) UCL      79.96

Maximum of Logged Data       5.704 SD of logged Data       1.412

Lognormal Statistics

Minimum of Logged Data     -0.174 Mean of logged Data       2.867

5% Lilliefors Critical Value       0.117 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

A B C D E F G H I J K L

5% Shapiro Wilk P Value     0.00771 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.159 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)       2.877    95% Adjusted Gamma UCL (use when n<50)       2.894

Adjusted Level of Significance      0.0458 Adjusted Chi Square Value      94.04

MLE Mean (bias corrected)       2.291 MLE Sd (bias corrected)       2.245

Approximate Chi Square Value (0.05)      94.6

Theta hat (MLE)       2.107 Theta star (bias corrected MLE)       2.2

nu hat (MLE)    124 nu star (bias corrected)    118.8

Gamma Statistics

k hat (MLE)       1.087 k star (bias corrected MLE)       1.042

5% K-S Critical Value       0.121 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value       0.777 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.102 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.812 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.835    95% Adjusted-CLT UCL (Chen-1995)       2.966

   95% Modified-t UCL (Johnson-1978)       2.857

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.184 Lilliefors GOF Test

5% Lilliefors Critical Value       0.117 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.724 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 1.085E-13 Data Not Normal at 5% Significance Level

Coefficient of Variation       1.071 Skewness       3.043

Maximum      15 Median       2.1

SD       2.455 Std. Error of Mean       0.325

Number of Missing Observations       0

Minimum      0.084 Mean       2.291

General Statistics

Total Number of Observations      57 Number of Distinct Observations      43

Number of Bootstrap Operations   2000

STLC Lead

From File   STLC_lead-data set_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.14/10/2019 8:43:16 PM
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55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

A B C D E F G H I J K L

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% Approximate Gamma UCL       2.877

   90% Chebyshev(Mean, Sd) UCL       3.267    95% Chebyshev(Mean, Sd) UCL       3.709

 97.5% Chebyshev(Mean, Sd) UCL       4.322    99% Chebyshev(Mean, Sd) UCL       5.527

   95% Hall's Bootstrap UCL       3.46    95% Percentile Bootstrap UCL       2.829

   95% BCA Bootstrap UCL       2.983

   95% CLT UCL       2.826    95% Jackknife UCL       2.835

   95% Standard Bootstrap UCL       2.835    95% Bootstrap-t UCL       3.08

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.71  97.5% Chebyshev (MVUE) UCL       5.629

   99% Chebyshev (MVUE) UCL       7.433

Assuming Lognormal Distribution

   95% H-UCL       3.926    90% Chebyshev (MVUE) UCL       4.049

Maximum of Logged Data       2.708 SD of logged Data       1.155

Lognormal Statistics

Minimum of Logged Data     -2.477 Mean of logged Data       0.303

5% Lilliefors Critical Value       0.117 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level
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Project No. 216-423
Project: Avila Beach Drive Interchange Improvements
Comments: Caltrans Borings
Performed by: J. Cravens
Reference: Youd et al (2001), “Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of Soils”.  

Enter Data in RED Bold Spaces

 Magnitude 
(Mw)

MSF amax (g) Hammer 
Efficiency

62.4 6.7 1.34 0.39 75

Drill Hole  Top Depth (ft)

Depth to GWT  
(ft)

Surface Water 
Depth (ft)

 Sample Depth  
(ft) Unit Wt. (pcf)

Lined ? 
(1=Yes, 2= No)

 Sample OD 
(in) Nfield

Field SPT 
N60

Nspt      
(for Cetin) (12) (N'60)cs N'60

  ' 
psf) fines CSR

Liquefied 
Residual 
Strength

Friction Angle 
(degrees) F.S. Soil Type

B-1-03 5.6 27.6 0 6.6 110 2 2 41 51 41 80 77 726 10 0.50 -- 46 Non-Liq SW
10.5 27.6 0 11.5 110 2 2 10 13 10 15 14 1265 10 0.17 -- -- Non-Liq CL
15.5 27.6 0 16.5 110 2 2 19 24 19 28 25 1815 15 0.34 -- 33 Non-Liq SM
20.4 27.6 0 21.4 110 2 2 21 26 21 30 28 2354 15 0.43 -- -- Non-Liq CL
25.3 27.6 0 26.3 110 2 2 31 39 31 40 37 2893 15 0.50 -- 36 Non-Liq SM
30.2 27.6 0 31.2 110 2 2 51 64 51 62 57 3207 15 0.50 64608 41 4.40 GC
35.1 27.6 0 36.1 110 2 2 30 38 30 37 34 3441 15 0.50 5431 36 2.65 SM
40.1 27.6 0 41.1 110 2 2 14 18 14 17 15 3679 15 0.19 725 31 1.14 ML
45.0 27.6 0 46 110 2 2 9 11 9 11 10 3912 15 0.11 398 29 0.73 ML
49.9 27.6 0 50.9 110 2 2 7 9 7 8 7 4145 15 0.09 318 29 0.53 ML
54.8 27.6 0 55.8 110 2 2 9 11 9 10 9 4378 15 0.11 400 29 0.74 ML
61.4 27.6 0 62.4 110 2 2 100 125 100 113 98 4692 80 0.50 6664550 51 8.72 RX

B-2-03 5.0 44.5 0 6 110 2 2 3 4 3 6 6 660 5 0.08 -- 28 Non-Liq GP
10.0 44.5 0 11 110 2 2 12 15 12 18 17 1210 5 0.19 -- 31 Non-Liq SW
15.0 44.5 0 16 110 2 2 21 26 21 29 29 1760 5 0.43 -- 34 Non-Liq GP
20.0 44.5 0 21 110 2 2 35 44 35 50 46 2310 15 0.50 -- 39 Non-Liq SM
25.0 44.5 0 26 110 2 2 40 50 40 50 48 2860 10 0.50 -- 39 Non-Liq GP-GM
30.0 44.5 0 31 110 2 2 13 16 13 16 14 3410 15 0.17 -- 31 Non-Liq SM
35.0 44.5 0 36 110 2 2 50 63 50 63 53 3960 80 0.50 -- 40 Non-Liq SPg
40.0 44.5 0 41 110 2 2 10 13 10 11 10 4510 15 0.12 -- 29 Non-Liq SM
45.0 44.5 0 46 110 2 2 17 21 17 18 16 4966 15 0.19 930 31 1.63 SM
50.0 44.5 0 51 110 2 2 8 10 8 9 7 5204 15 0.09 369 29 0.72 ML
55.0 44.5 0 56 110 2 2 8 10 8 8 7 5442 15 0.09 372 29 0.71 ML
60.0 44.5 0 61 110 2 2 9 11 9 9 8 5680 15 0.10 413 29 0.77 ML
65.0 44.5 0 66 110 2 2 14 18 14 14 12 5918 15 0.15 669 30 1.37 SC
70.0 44.5 0 71 110 2 2 20 25 20 19 17 6156 15 0.20 1167 31 1.89 SC
75.0 44.5 0 76 110 2 2 24 30 24 22 20 6394 15 0.25 1662 32 2.45 SM
80.0 44.5 0 81 110 2 2 6 8 6 6 5 6632 15 0.07 324 28 0.60 SM

Note: No correction for gravel because interbeds of sand are noted. Clean sands:  1% Fines
Borderline clean/dirty sands: 8% Fines
Dirty sands: 15% fines
Unless measured in laboratory

Atmospheric Pressure       (100 
=metric, 2000=English)

2000
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Project No. 216-423
Project: Avila Beach Drive Interchange Improvements
Comments: Yeh Borings
Performed by: J. Cravens
Reference: Youd et al (2001), “Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of Soils”.  

Enter Data in RED Bold Spaces

 Magnitude 
(Mw)

MSF amax (g) Hammer 
Efficiency

62.4 6.7 1.34 0.39 75

Drill Hole  Top Depth (ft)

Depth to GWT  
(ft)

Surface Water 
Depth (ft)

 Sample Depth  
(ft) Unit Wt. (pcf)

Lined ? 
(1=Yes, 2= No)

 Sample OD 
(in) Nfield

Field SPT 
N60

Nspt      
(for Cetin) (12) (N'60)cs N'60

  ' 
psf) fines CSR

Liquefied 
Residual 
Strength

Friction Angle 
(degrees) F.S. Soil Type

19W-01 2 43 0 3 110 1 3 10 8 7 15 13 330 26 0.17 -- 30 Non-Liq SC
5 43 0 6 110 1 3 4 3 3 6 4 660 26 0.08 -- 28 Non-Liq SC

8.5 43 0 9.5 110 2 2 100 125 100 173 156 1045 26 0.50 -- 66 Non-Liq SC
13.5 43 0 14.5 110 1 3 100 83 67 89 79 1595 26 0.50 -- 47 Non-Liq SC
18.5 43 0 19.5 110 2 2 41 51 41 56 50 2145 22 0.50 -- 40 Non-Liq SC
23.5 43 0 24.5 110 1 3 100 83 67 79 68 2695 50 0.50 -- -- Non-Liq CL
28.5 43 0 29.5 110 2 2 100 125 100 116 112 3245 8 0.50 -- 55 Non-Liq SP-SC
33.5 43 0 34.5 110 1 3 100 83 67 71 60 3795 50 0.50 -- -- Non-Liq CL

19W-02 2 54 0 3 97 1 3 49 41 33 63 61 290 6 0.50 -- 42 Non-Liq GW-GC
3.5 54 0 4.5 97 1 3 31 26 21 40 39 435 6 0.50 -- 37 Non-Liq GW-GC
8.5 54 0 9.5 97 2 2 100 125 100 170 166 919 6 0.50 -- 68 Non-Liq GW-GC
13.5 54 0 14.5 99 1 3 89 74 59 78 74 1442 12 0.50 -- 46 Non-Liq SW-SC
18.5 54 0 19.5 99 2 2 100 125 100 136 129 1939 12 0.50 -- 59 Non-Liq SW-SC
23.5 54 0 24.5 106 1 3 100 83 67 81 69 2607 50 0.50 -- -- Non-Liq CH
28.5 54 0 29.5 106 2 2 26 33 26 36 30 3127 50 0.50 -- -- Non-Liq CH
33.5 54 0 34.5 115 1 3 44 37 29 31 26 3956 50 0.50 -- -- Non-Liq CL
38.5 54 0 39.5 110 2 2 29 36 29 32 30 4345 15 0.50 -- 34 Non-Liq SC

19W-03 2 46 0 3 115 1 3 66 55 44 96 83 345 57 0.50 -- -- Non-Liq CH
4.5 46 0 5.5 106 1 3 100 83 67 123 116 586 15 0.50 -- 56 Non-Liq SC
8.5 46 0 9.5 110 2 2 62 78 62 112 96 1045 50 0.50 -- -- Non-Liq CH
13.5 46 0 14.5 110 1 3 45 38 30 39 36 1595 15 0.50 -- 36 Non-Liq SC
18.5 46 0 19.5 110 2 2 37 46 37 48 46 2145 12 0.50 -- 38 Non-Liq SC
23.5 46 0 24.5 115 1 3 20 17 13 17 13 2818 50 0.18 -- -- Non-Liq CL
28.5 46 0 29.5 110 2 2 58 73 58 67 65 3245 8 0.50 -- 43 Non-Liq SP-SC
33.5 46 0 34.5 109 1 3 38 32 25 25 23 3768 15 0.29 -- 33 Non-Liq GC
38.5 46 0 39.5 110 2 2 100 125 100 118 102 4345 50 0.50 -- -- Non-Liq CH

Note: No correction for gravel because interbeds of sand are noted. Clean sands:  1% Fines
Borderline clean/dirty sands: 8% Fines
Dirty sands: 15% fines
Unless measured in laboratory

Atmospheric Pressure       (100 
=metric, 2000=English)

2000
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Flexible Pavement Thickness Design  - Spreadsheet

Client Name: Wallace Group GDR Calcs
Project Number: 216-423
Project Name: Avila Beach Drive at US 101 Interchange Improvements
Date:
Location: Avila Beach, CA

Ref. Caltrans Highway Design Manual, Section 630-4, November 2018
Subgrade Enhancement Geosynthetic Design and Construction Guide, January 14, 2013

Enter design-life for TI (if >20 special enhancements apply, see below)

20

Enter Upto 3 values of T.I T.I. = 5 GEmin= 0.88

1 5 Full Depth AC AC/AB AC/AB/ASB ATPB CTPB
2 9 Thickness of AC 0.40 0.25 0.25 0.25 0.25
3 12.5 Thickness of TPB - - - 0.25 0.35

Thickness of AB - 0.35 0.35 0.35 0.35
Thickness of ASB - - 0.35 0.35 0.35

Enter R values: GE 1.01 1.02 1.37 1.72 1.96

Subgrade: 45
Agg. Base 78 T.I. = 9 GEmin= 1.58

Agg. Subbase 60 Full Depth AC AC/AB AC/AB/ASB ATPB CTPB

Thickness of AC 0.80 0.45 0.45 0.55 0.55
Min thickness of AB Layer: Thickness of TPB - - - 0.25 0.35

0.35 Thickness of AB - 0.65 0.45 0.35 0.35

Thickness of ASB - - 0.35 0.35 0.35
GE 1.72 1.57 1.70 2.15 2.39

T.I. = 12.5 GEmin= 2.20
Full Depth AC AC/AB AC/AB/ASB ATPB CTPB

Thickness of AC 1.10 0.65 0.65 0.80 0.80
Thickness of TPB - - - 0.25 0.35
Thickness of AB - 1.00 0.65 0.35 0.35

Thickness of ASB - - 0.40 0.35 0.35
GE 2.26 2.21 2.22 2.57 2.81

September 28, 2022

Thickness in feet

Thickness in feet

Thickness in feet

per Caltrans thicnkesses are rounded to nearest 0.05 ft. Values midway between the 0.05' increment are rounded 
up.  Recommended min. AC thickness is 0.25'.  Caltrans uses a min. 0.15' AC thickness.  Caltrans uses a min. 
0.35' AB or AS thickness.  Subgrade R-values should be limited to no more than 50.

216-423  Pavement Design -ft Caltrans with SEG plot INPUT - OUTPUT (feet)
9/28/2022 12:42 PM
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Flexible Pavement Thickness Design  - Spreadsheet

Client Name: Wallace Group GDR Calcs
Project Number: 216-423
Project Name: Avila Beach Drive at US 101 Interchange Improvements
Date:
Location: Avila Beach, CA

Ref. Caltrans Highway Design Manual, Section 630-4, November 2018
Subgrade Enhancement Geosynthetic Design and Construction Guide, January 14, 2013

Enter design-life for TI (if >20 special enhancements apply, see below)

20

Enter Upto 3 values of T.I T.I. = 7.5 GEmin= 1.32

1 7.5 Full Depth AC AC/AB AC/AB/ASB ATPB CTPB
2 9 Thickness of AC 0.65 0.35 0.35 0.45 0.45
3 12.5 Thickness of TPB - - - 0.25 0.35

Thickness of AB - 0.55 0.40 0.35 0.35
Thickness of ASB - - 0.35 0.35 0.35

Enter R values: GE 1.43 1.31 1.49 2.02 2.26

Subgrade: 45
Agg. Base 78 T.I. = 9 GEmin= 1.58

Agg. Subbase 60 Full Depth AC AC/AB AC/AB/ASB ATPB CTPB

Thickness of AC 0.80 0.45 0.45 0.55 0.55
Min thickness of AB Layer: Thickness of TPB - - - 0.25 0.35

0.35 Thickness of AB - 0.65 0.45 0.35 0.35

Thickness of ASB - - 0.35 0.35 0.35
GE 1.72 1.57 1.70 2.15 2.39

T.I. = 12.5 GEmin= 2.20
Full Depth AC AC/AB AC/AB/ASB ATPB CTPB

Thickness of AC 1.10 0.65 0.65 0.80 0.80
Thickness of TPB - - - 0.25 0.35
Thickness of AB - 1.00 0.65 0.35 0.35

Thickness of ASB - - 0.40 0.35 0.35
GE 2.26 2.21 2.22 2.57 2.81

September 28, 2022

Thickness in feet

Thickness in feet

Thickness in feet

per Caltrans thicnkesses are rounded to nearest 0.05 ft. Values midway between the 0.05' increment are rounded 
up.  Recommended min. AC thickness is 0.25'.  Caltrans uses a min. 0.15' AC thickness.  Caltrans uses a min. 
0.35' AB or AS thickness.  Subgrade R-values should be limited to no more than 50.

216-423  Pavement Design -ft Caltrans with SEG plot INPUT - OUTPUT (feet)
9/28/2022 12:40 PM
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State of California       California State Transportation Agency 

Draft Type Selection Report, Field Infiltration Testing Memo, and Foundation 

Review Comment Sheet 
May 18, 2021 

EA: 05-1G480_ 

CO-Rte-KP (PM): SLO-101-PM 17.9/21.5 Proj. NAME: Avila Ramps Roundabouts 
PROJECT 
MANAGER: Paul Valadao (916) 763-9123 

REVIEWED BY: K.D. Cook/ R. Atilano 

FUNCTIONAL UNIT: Headquarters Geotechnical Design 

 Page/Sheet No.  Paragraph 

Section Comment Response (Yeh and 

Associates, J. King, J. 

Cravens) 
i Cover letter The report is dated April 14, 2021; therefore, it falls 

under the criteria of the Foundation Reports of Earth 

Retaining Systems (ERS) January 2021 and not the 

2017 edition of the same. Please revise the report 

accordingly. 

Yeh updated the report for the January 2021 ERS 
Report Guidelines.  

1 Introduction 1 Please provide a copy for review of the DRAFT 

Geotechnical Design Report (Yeh, 2020) “provided 
under separate” as referred to in the report. 

Yeh revised the DRAFT Geotechnical Design 

Report on July 8, 2021 per 65% design plans and 
provided a copy to Wallace Group. 

1 References 1 This may be omitted, references are listed later in the 

report. 

Yeh omitted this section 

2 Proposed Improvements 2 Type selection report notes that the maximum wall 

height is 15 feet for retaining wall N1 and a combined 

maximum height of 26 feet for retaining wall W1. FR 

mentions different heights. Revise if needed. 

Yeh revised this section 

3 Exceptions 1 If no exceptions, omit this section. Yeh omitted this section 

4 Exploration Drilling Please identify and reference the Caltrans 

Encroachment Permit under which the work was 

Yeh included the Caltrans Encroachment Permit 
number in this section. 
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conducted. 

4 Exploration Drilling  Please identify, reference, and provide a copy of the 

County of San Luis Obispo Health Agency, Well Permit 

which the borings were drilled and abandoned 

(grouted) under. 

Yeh included the Well Permit numbers in this 

section and will provide copies of the approved 
Well Permits in an appendix to the Foundation 
Report. 

5 Laboratory Testing 1 Revise the 4th sentence as needed. Yeh revised sentence 4. 

11 Groundwater Conditions 1 What is the design groundwater elevation? A 

groundwater elevation was assumed for liquefaction 

calculations and should be included in the report. 

Yeh added the design groundwater elevation to 
the liquefaction section.  

12 Ground Rupture 1 Please include a statement that the site is not within 

1000 feet of a Holocene age fault in accordance with 

the Caltrans Fault Rupture element (2017) of the 

Geotechnical Manual. 

Yeh added a statement in this section. 

13 Liquefaction 1 Suggest revising the first sentence, it is not clear where 

the silt and loose sands are located in relation to the 

groundwater table and dense soils. 

Yeh revised the first sentence. 

13 Liquefaction 1 What are the vertical limits (depth or elevation) of the 

liquefiable layer? 

Yeh added limits of liquefiable layer. 

13 Liquefaction 1 Suggest including a clear statement at the beginning 

of this section stating if liquefaction potential exists or 

not. 

Comment noted. Statement included at end of 

section. 

13 Liquefaction 2 Suggest removing mention of non-liquefiable soils from 

this section. 

Added note that soil is not considered vulnerable 

to liquefaction “based on Yeh’s analyses”. 

15 Geotechnical 

Recommendations 

 Replace “Finished Grade” with the elevation at 

finished grade. 

Replaced “finished grade” with “finished grade 
elevation” 

15 Geotechnical 

Recommendations 

 The 2003 LOTBs and 2019 borings show blow counts, 

and current lab data, that suggest a higher friction 

angle. What is the basis of the 30-degree friction 

angle? 

Artificial fill material within the active zone of the 
proposed earth retaining structures was found to 
be variable in consistency. An effective friction 

angle of 30 degrees was estimated based on the 
variable conditions of the materials. 

15 Geotechnical 

Recommendations 

4 What is the seismic displacement associated with the 

horizontal ground acceleration? 

The horizontal ground acceleration is associated 

with 2 inches of lateral displacement. Yeh clarified 
this in the report. 

 Appendix A – Boring Logs  Please provide the Borehole Locations, either Latitude 

– Longitude, or Line Station and offset. 

Yeh added borehole Line/Station/Offset to the 

boring logs. 

   Please provide all calculations along with the revised Yeh provided geotechnical calculations 
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report for review. associated with the recommendations provided in 
the Foundation Report. Structural design 

recommendations and calculations for the Earth 
Retaining Structures will be provided by Mark 
Thomas. 

   Updated report guidelines may be found here: 

https://dot.ca.gov/programs/engineering-

services/manuals/geotechnical-manual 

 

 

 

 

REVIEWED BY: Reza Erfanian 
FUNCTIONAL UNIT: Headquarters Structures Design (DES OSFP) 

 Page/Sheet No.  Paragraph  
 Section  Comment Response 

16 Foundation Report  

 

See attached ‘216-423 DRAFT Avila Beach Dr 
Interchange Foundation Report 04-14-2021, GW 
Comnts.pdf’ 

Mark Thomas is providing structural design 
recommendations and calculations for the wall 
design. 
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General 

Plan 

Type Selection 

Report 

 

 
See attached ‘Draft Type Selection Report - Avila 
Beach Dr_Ret Walls 4-16-21, GW Comnts.pdf’ 

N/A to the Foundation Report 
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Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 

(for Reviewer’s use) 
 

P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 08/2011      Page 1 of 4 
 

Office of Special Funded Projects 
Comment & Response Form 

(Revised 08/2011) 

General Project Information 
(OSFP Liaison to complete) 

Review Phase 
(OSFP Liaison to complete) 

Reviewer Information 
(Reviewer Liaison to complete) 

Dist:   PSR/PDS (Review No.    ) Reviewer Name: Sungro Cho 

Proj ID (Phase):   APS/PSR (Review No.    ) Functional Unit:  OGDW 

Project Name:  Avila Beach Drive IC 
Improvements 

APS/PR (Review No.    ) Cost Center: 59-3660 

OSFP Liaison:   Type Selection Phone Number: (805) 549-3194  

Phone:   65% PS&E Unchecked Details e-mail: sungro.cho@dot.ca.gov 

E‐mail:   

 PS&E (Review No. 1) 

Date of Review: 8/20/2021 

   Construction Structure 
Name*: 

 

   Other:  Br No*:  

    (*Use if  necessary to when comment sheets are  by individual structure) 

Consultant Information (to be filled in by Consultant) 
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Submittal Data  (Reviewer to complete)  
Project ID:  Reviewer:   Str Name*:  
Date of Review:  Functional Unit:   Br No*.  *=if applicable 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, or 

SSP Review Comments  Consultant Responses  
 

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 12/2010 
       Page 2 of 4 

Consultant Structure Lead 
(First and Last Name) 

Structure Consultant Firm Phone Number E-mail Response Date 

Judd King Yeh and Associates 805-801-6416 jking@yeh-eng.com 9-9-2021 

 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, or 

SSP Review Comments  Consultant Responses  

1 FR general 

Please update the report  with 2021ERS report Guidelines 
(See table of contents)  For example, Physical setting in the 
draft foundation report is no longer used in the 2021 
guidelines.  

Yeh will update the Foundation Report to match 
the heading organization from the 2021 ERS 
Report Guidelines. Additional pertinent information 
not specified in the guidelines is provided as input 
to the geotechnical design and analyses. 

 

2 FR Page 11 

Groundwater condition. Please describe the design 
groundwater table that is used to your engineering analysis. 

e.g. “The design groundwater table elevation for engineering 
analysis is 70 feet.”  

Groundwater Conditions are described in the 
report (on the referenced Page 11). Elevation 70 
feet is the highest groundwater elevation recorded 
at the site based on previous boring data from 
Caltrans. The design groundwater elevation used 
in the liquefaction analyses is stated in the 
liquefaction section of the report.  

 

3 FR Page 12 

We don’t require active and potentially active faults 
information since probabilistic analysis is used to determine 
the seismic parameters. Recommend removing the “Table 
2: Active and potentially active faults”  

Yeh will remove the Fault ID table.   

4 FR Page 12 

 

7.3 Dynamic Analysis and Seismic Data 

Please describe how to estimate the Vs30. 

e.g. “Based on available subsurface information and 
Standard Penetration Test (SPT) correlations for 
determining shear wave velocity, the time-average shear 
wave velocity (VS30) for the upper 100 feet of soil at the site 
is estimated to be 972 ft/sec.” 

Yeh will include pertinent references used in Yeh’s 
shear wave velocity estimation. Appendix A of 
Caltrans Methodology for Developing Design 
Response Spectrum for use in Seismic Design 
Recommendations, issued November 2012 is the 
specific document we used in estimating Vs30 
based on subsurface data and SPT correlations. 
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Submittal Data  (Reviewer to complete)  
Project ID:  Reviewer:   Str Name*:  
Date of Review:  Functional Unit:   Br No*.  *=if applicable 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, or 

SSP Review Comments  Consultant Responses  
 

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 12/2010 
       Page 3 of 4 

5 FR Page 13 
ARS curve is not required for retaining wall design.  
Recommend removing the Figure 5. 

Comment noted. The ARS curve is provided as a 
basis for the seismic design.  It is provided as 
additional pertinent design information. 

 

6 FR Page 17 

Table 6, 
 
Geotech is not recommending the ground anchor vertical 
and horizontal spacing, and foundation soil factored nominal 
bearing resistance for facing.  
 
Instead, need to provide the apparent earth pressures (AEP) 
for wall (active, and passive).  Please estimate the AEP or 
since soil properties are provided, let structure estimate 
them.   
 
e.g.  
“To determine lateral pressures 
for the soldier pile wall, Figure 3.11.5.7-1 (b) of section 
3.11.5.7 – Apparent Earth Pressures 
(AEP) for Anchored Walls (active and passive) from 
AASHTO LRFD Bridge Design 
Specifications, Eighth Edition, shall be used.” 

Tables for Ground Anchor and Soil Nail Walls do 
include columns with recommendations for 
“maximum Ground Anchor Vertical Spacing”, 
“Maximum Ground Anchor Horizontal Spacing”, 
and “Foundation Soil Factored Nominal Bearing 
Resistance for Facing”. Updated values will be 
provided in the final version of the FR. 
 
Geotechnical design properties were provided in 
the Foundation Report for the structure designer 
for use with estimating the AEP. Yeh will clarify 
the AASHTO LRFD Bridge Design AEP figure 
3.11.5.7-1(b) should be used in the design.  

 

7 
65% 
plans  

Sheet 
No, 119 

 
“Soil Design Parameters” 
 
Kh in the plan is 0.13. Please make sure that the soil 
parameters in the plan are the ones provided in the 
Foundation Report.   
 

Plans will be updated  

8 
65% 
plans  

Sheet 
No, 132 

 
Please add approximate location of proof test nail in the 
plan. 
 
FR, page 19 , 10.2 Retaining wall w1  described that “wall 
layout plan and elevation view should show locations of 
proof test nails in locations provided by geotechnical 

Plans will be updated  
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Submittal Data  (Reviewer to complete)  
Project ID:  Reviewer:   Str Name*:  
Date of Review:  Functional Unit:   Br No*.  *=if applicable 

# 

Doc. 
(See 

Note 1) 

Page, 
Section, or 

SSP Review Comments  Consultant Responses  
 

Note 1: Abbreviations for Typical Documents (if Abbr. is not below, type in the document type) = Comment Resolved 
(for Reviewer’s use) 

 
P=Structure Plans SP=Special Provisions FR=Foundation Rpt DC=Design Calcs TS=Type Sel. Report QCC=Quant. Check Calcs 
RP=Road Plans E=Estimate H=Hydraulics Rpt CC=Check Calcs QC=Quant. Calcs  

OSFP Rev Form 12/2010 
       Page 4 of 4 

engineer. Plans should show at least 0.08N proof test nails 
where N is the number of production nails in each wall 
zone”.  
 

9 

Geotec
h 

Design 
Report 

general 

Same comments as # 1. Please update the report  with 
2021Geotechnical Design report Guidelines (See table of 
contents)   

https://des.onramp.dot.ca.gov/downloads/des/files/gs/Geote
chnical%20Manual/202102-GM-
GeotechnicalDesignReports-a11y.pdf 

For example, Physical setting in the draft GDR is no longer 
used in the 2021 guidelines.  

Yeh will update the Geotechnical Design Report to 
match the heading organization from the 2021 
GDR Guidelines. Additional pertinent information 
not specified in the guidelines is provided as input 
to the geotechnical design and analyses. 

 

10 

Geotec
h 

Design 
Report 

Page 16 

 

“Dynamic Analysis and Seismic Data” 

Same comments as # 4 and 5 

Yeh will include pertinent references used in Yeh’s 
shear wave velocity estimation. The ARS curve is 
provided as a basis for the seismic design.  It is 
provided as additional pertinent design 
information. 
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State of California                          California State Transportation Agency 

Draft Geotechnical Design Report & Updated Draft Foundation Report Review 
Comment-Response Sheet 

May 18, 2022 
EA: 05-1G480_ 
CO-Rte-KP (PM): SLO-101-PM 17.9/21.5 Proj. NAME: Avila Ramps Roundabouts 
PROJECT 
MANAGER: 

 
Paul Valadao (916) 763-9123 

 
REVIEWED BY: Md Zahangir Alam 

FUNCTIONAL UNIT: Office of Geotechnical Design-West, Branch E 
 Page/Sheet No.  Paragraph  
 Section  Comment Response 

 FR/Cover Sheet, 
Cover Letter and 
Header 

 1. From cover sheet, it is not possible to 
identify whether this foundation report is 
for bridge, retaining wall or other Structure. 
As per the Foundation Reports for ERS 
module, cover of the report must include 
structure name and number. If you do not 
have this info, please include “Retaining 
Walls (N1 and W1). For example, 
Foundation Report for Retaining Walls (N1 
and W1). This is also applicable to subject 
in cover letter and header on all pages. 

2. Please use total project PM xx/xx to match 
with the plans. 

Yeh will add “Retaining Walls N1 and W1” to 
title sheet and include PM 20.9/21.3 to the 
Cover Sheet – Completed 9-23-22 

P-1 FR/Section 1  Please revise the section name to just 
“Introduction”. Please indicate the latest 
plans/layouts that were used to prepare this 
report.  

Section will be renamed “Introduction”. Plans 
are referenced in Section 2 – Completed 9-23-
22 

P-2 FR/Section 2.1  Please provide the vertical datum reference for 
the “elevation 97 feet”.  

Yeh will provide datum to NAVD88 – 
Completed 9-23-22 

P-2 FR/Section 2.2  1. Figure 2 indicates WG 2021b and 2021c; 
however, 3rd line indicates WG 2021a and 

1. No change needed 
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2021c. Please check and correct, if 
needed. 

2. Please provide project vertical datum 
reference. For example, “All elevations 
referenced within this report are based on 
the North American Vertical Datum of 
1988 (NAVD 88), unless otherwise noted.” 

3. What does MT stand for? 

2. Yeh will provide datum – Completed 9-
23-22 

3. “(MT 2022)” is a reference citation, 
Mark Thomas (MT) will be defined in the 
Section and is included in the 
references section – Completed 9-23-
22 

P-3 FR/Table 1  Based on the station no., the length of wall W1-A 
and W1-B is approximately 183.81 feet and 
126.26 feet respectively. Please check and 
update. Also, as per the module, begin and end 
should include northing/easting or 
latitude/longitude not Sta. number, offset and 
reference line. 

Yeh will check wall lengths.  Refer to project 
plans for wall locations and with respect these 
data will not be included in the report. – 
Completed 9-23-22 

P-4 FR/Section 3  Section 3 and Section 8 has same name but 
contains different information. This is misleading. 
Please move all information of Section 3 to 
Section 15 Reference. 

Comment Noted – with respect no change 
will be made to the format and layout 

P-4 FR/Section 4  Please revise the section name to “Geotechnical 
Investigation”. 

Comment noted. The use of the word 
“investigation” in reports is against Yeh 
company policy for liability reasons.  With 
respect, no change considered necessary. 

P-4 FR/Section 4.2  1. Borings’ name does not follow the 
Caltrans Logging manual. For example, 
the boring name should be A-19-001 
through A-19-003. Please update the 
borings’ name all over the report. 

2. Please indicate that as-built LOTBs were 
also reviewed as part of geotechnical 
investigation. 

1. Comment noted. Boring numbering will 
not be changed. 

2. Yeh will note the review of the as-built 
LOTBs in this section. – Completed 9-23-
22 

P-5 FR/Section 
4.2/Figure 3 

 It seems like boring 19W-01 and 19W-03 were 
drilled away from retaining wall line. Please 
provide clarification/justification in the write up. 

Walls are located on an area with existing 
steep slopes which made locating borings 
along the exact alignment impractical.    
Walls will be in artificial fill and we judged the 
boring locations selected by Yeh in 
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combination with existing subsurface 
information provided by Caltrans borings 
sufficient to characterize the subsurface 
conditions. 

P-6 FR/Table 2  1. Please indicate which boring is associated 
with retaining wall N1 and W1. 

2. Please indicate in the write up that 
borings’ information is presented in Table 
2. 

3. Please attach hammer efficiency data in 
an Appendix. 

4. Please include sta. no., offset, reference 
line or northing/easting or 
latitude/longitude info for each boring. 

1. Comment noted 
2. Comment noted 
3. A hammer efficiency of 75% was used 

for the rig.  The hammer efficiency 
documentation is not available as the 
drilling company is no longer in business 
and the drill rig has been sold out of 
state.  A hammer efficiency of 75% for 
an automatic hammer is considered 
reasonable. 

4. Comment noted. Refer to LOTB for 
locations of borings.  

P-6 FR/Section 5  Please revise the section name to “Laboratory 
Testing Program”. 

Comment noted.  Section will be renamed to 
“Laboratory Testing Program” – Completed 9-
23-22 

P-8 FR/Section 6.1.1  As per ERS module, this section is not needed. For 
consistency with the latest guideline, we 
recommend deleting this section. 

Commend noted. Yeh clarified this 
information in our September 9, 2021 response 
to a previous Caltrans review. Yeh included 
this information as pertinent input to the 
geotechnical design and analyses. Faulting 
and seismicity are important contextual 
information for seismic data and design. With 
respect, this section will not be changed.  

P-9 FR/Section 6.3 2nd Please include corresponding elevations of fill. Yeh will add elevations to the “Artificial Fill” 
section. – Completed 9-23-22 

P-10 FR/Section 6.3 1st There is a typo in 4th sentence “Sand (ML). Please 
check and revise. 

With respect, the sentence does not contain a 
typo. The full description says “silt with varying 
amounts of sand (ML)” The description was 
from the 2003 Caltrans borings. 

P-10 FR/Section 7  Please rename the section to only 
“Groundwater”. If possible, please include a 

Section will be renamed to “Groundwater” 
Yeh will include table for groundwater data 
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table for groundwater measurements as per the 
ERS module. Is there any historical groundwater 
data based on Geotracker, DWR etc.? If so, we 
suggest including that information. Though it is in 
liquefaction section, please add a statement of 
design groundwater elevation and depth here as 
well. 

based on borings drilled.  There was no 
pertinent data from Geotracker or DWR for 
this location. – Completed 9-23-22 
This section is for presentation of data similar 
to the Subsurface Conditions section.  Design 
information is including in subsequent sections 
of the report.  Yeh’s policy is to reduce 
redundancy of presentation of data in reports 
to avoid errors and discrepancies of data. 
With respect, the design groundwater 
elevation will not be included in this section. 

P-11 FR/Section 8, last 3 
bullet items 

 These are good information; however, these do 
not belong to As-Built Data. Please move these 
bullet items to “Notes for Construction”. 

Comment noted – with respect this section will 
remain. 

P-11 FR/Section 9  1. Please rename the section to just 
“Corrosion”. 

2. Please update corrosion guideline to 2021, 
and minimum resistivity from 1,100 to 1,500 
ohm-cm. 

1. Section 9 is named “Corrosion”. 
2. Yeh will update to the 2021 Corrosion 

Guidelines 
Completed 9-23-22 

P-12 FR/Section 9 Last 
para 

1. Please update sulfate concentration from 
2,000 ppm to 1,500 ppm. 

2. Not only 2003 but also 2019 test results 
indicate soil are corrosive. Please revise 
the statement. 

3. Since minimum resistivity at elevation of 
122 in 19W-02 is less than 1,500 ohm-cm, 
you may consider performing chloride 
and sulfate at this depth. 

4. In Table 3, please add a column of 
Corrosive (Yes or No). 

5. In table 3, please include test method 
(ASTM or CTM) for each test. Based on the 
corrosion test summary (under Appendix), 
it seems like tests are performed as per 
ASTM. Caltrans corrosion guideline is 
based on CTM. So, corrosion tests should 
be performed as per CTM method not 

1. Yeh will revise 
2. Yeh will revise 
3. Comment noted.  
4. Yeh will add column 
5. Comment noted.  

 
The soil is considered corrosive.  Additional 
testing is not considered necessary or that it 
would change the conclusion and 
subsequent recommendations.   
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ASTM. 
P-12 FR/Section 10  Please rename the section to “Seismic 

Information.” 
Comment noted. Section will be renamed to 
“Seismic Information”. 
Completed 9-23-22 

P-12 
and 
13 

FR/Section 10.1  1. Please rename the section to “Ground 
Motion Hazard.” 

2. Please attach Vs30 calculations in the 
appendix. 

3. Please update Design Response Spectrum 
2012 to 2021 and please check Vs30 
calculation as per this new guideline. 

4. Please attach ARS online output in an 
Appendix. Mean magnitude and site to 
source distance is not matching. Please 
check. 

5. Please add a sentence of kh value. 

1. Section will be renamed to “Ground 
Motion Hazard”. 

2. Comment Noted 
3. Comment Noted 
4. Plot on Figure 5 of report is a direct 

output of ARS online data and 
including the output data is redundant 
and not considered necessary. Mean 
magnitude and site to source distance 
match our output data from ARS 
online. 

5. Design kh and associated discussions 
for each wall are provided in Section 
11.3. Yeh will reference Section 11.3 in 
Section 10.1 

P-13  FR/Section 10.2   Please rename this section to “Surface 
Fault Rupture”. 

Section will be renamed to “Surface Fault 
Rupture” – Completed 9-23-22 

P-13 
and 
14 

FR/Section 10.3  1. Please indicate that the calculation is 
attached is Appendix. 

2. Please do not use “considered to be low”. 
As per liquefaction module, use the 
liquefaction potential does not exist. 

1. Yeh will include reference to 
calculations – Completed 9-23-22 

2. Comment noted. With respect, we will 
leave this statement as-is. Use of 
absolute or certainty such as 
“liquefaction potential does not exist” is 
against Yeh internal risk management 
policy.   
 

P-14 FR  Please include 10.3 Seismic Slope Stability and 
10.4 Tsunami Risk as pre the ERS module. 

Seismic slope stability for the proposed 
retaining walls is included in the external 
stability recommendations in Section 11.2. 
Tsunami Risk is noted in the FR for ERS 
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guidelines as to be included “if applicable”. 
Tsunami risk is not applicable at this project 
site. No section for Tsunami will be included 
 

P-15 FR/Section 11.1  1. CA amendment to AASHTO does not 
have 3.11 Section. So, please refer only 
AASHTO 8th Edition for 3.11.5.7.1-1(b).  

2. How are the soil parameters calculated? 
Please provide calculation. We 
recommend Caltrans’ Soil Correlations 
module for calculating soil parameters. 
Also, it is not recommended cohesion 
value for cohesionless soils. Either do not 
use cohesion or provide justification for 
using cohesion value in the analysis. 

1. Yeh will update and reference AASHTO 
only in this sentence. Completed 9-23-
22 

2. Parameters are based on boring logs 
and laboratory test data. The material 
tested (Clayey Sand with Gravel) has 
cohesion per our test results and soil 
classifications. Selected soil parameters 
are considered applicable for this 
project site. 

P-15 FR/Section 11.2.1  1. Please indicate what is the pressure 
distribution used for 85 psf and 38.33 psf. 

2. Please indicate what is the kh value used 
for seismic stability and how it is selected. 
Based on the results in Appendix C, it 
seems like kh = 0.43 is used. Based on the 
ARS, PGA is 0.39g. As per the 
Geotechnical manual for Ground anchor 
walls, Kh is either ½ of PGA or 1/3 of PGA 
depending on the acceptable 
displacement.  

1. Yeh will clarify. These data were 
provided by the structure designer 
(MTCO) – Completed 9-23-22 

2. Kh and selection process is described in 
Section 11.3. Yeh will clarify and include 
the equation for Kh0=Kh (see 
paragraph 1 of Section 11.3.1) in this 
section for Wall N1 which is designed 
for zero displacement per the project’s 
structural designer. We used a 
generalized limit equilibrium method to 
determine kh based on preferred wall 
displacement.  Section 11.3 describes 
this methodology that is provided in 
AASHTO. With respect, this section will 
remain as-is.  

P-16 FR/Table 5  1. Determination of minimum unbonded 
length is not clear. As per the Geotechnical 
manual for ground anchors, “The minimum 
anchor unbonded length is the distance 
from wall face to the failure surface plus a 
minimum distance between potential 

1. The minimum unbonded length was 
determined per the geotechnical 
manual and consideration of a 
potential failure plane. 15 feet is 
sufficient. 

2. Comment noted. With respect these 

Page F-14 of 22



failure surface and frontal anchor bond 
zone, 5 feet or H/5, whichever is greater.” Is 
the 5 feet added in the minimum 
unbonded length? Please confirm. 

2. Please provide the bearing resistance 
calculation in the Appendix. 

calculations are considered excessive – 
a bearing capacity for the footing of 
the concrete facing of 3ksf is 
considered adequate. 

P-16 FR/11.2.2  Please indicate the value of kh used for the 
analysis.  

Kh and selection process is described in 
Section 11.3. 

P-17 FR/Table 6  Please provide the calculation of nominal pull 
resistance in the appendix. 

Input assumptions included in Table 6. – 
Completed 9-28-22 

P-18 FR/11.3.1  1. Please provide the kh calculation. See 
comment no. on P-15. 

2. Please provide SLIDE last output for the 
seismic earth pressure calculation and 
please present the calculation on how 140 
psf is estimated as well. AASHTO has 
specific guidelines (Appendix A11). 

3. Seismic earth pressure distribution should 
be selected as per the above (A11) 
procedure. Please check and confirm.  

1. Kh calculation is provided in appendix 
C page C-3.  

2. SLIDE Output is provided in Appendix C 
page C-10.  GLE method is referenced 
in AASHTO Appendix A11, see A11.3.3. 

3. See comment 2. 
Completed 9-28-22 

P-19 FR/Section 12  Please follow the Caltrans “Notes of 
Specifications” module. 

Comment noted. Yeh has already provided 
input to the project specifications. See SSP’s 
for the project. 

P-20 FR/Section 13.1  Please check whether soil Type is B or C. Based 
on GDR, Type is C which is more accurate. 

Yeh will update. Type C is considered 
appropriate. 

 FR/Legend for Soil 
Classification 

 As per Caltrans logging manual, it is missing some 
info (e.g., apparent density, consistency etc.). 
Please include this information. A 2nd sheet can 
be used for legend. 

Comment noted.  

 FR/Boring Logs  i. Please follow Caltrans Logging Manual. 
For example,  

ii. lat/long or north/east is missing for 
borehole location,  

iii. Some apparent densities are not 
matching. Fyi, apparent density is based 
on N60 not field SPT.   

i. Comment noted 
ii. Comment noted 
iii. Comment noted. With respect, the 

boring logs represent the recorded 
field conditions.  Consistency is 
based upon blow counts (coarse 
grained material) and pocket 
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iv. Even with the presence moisture, same 
layers are called dry. This should be moist 
not dry. 

v. Sandy Fat Clay/Sandy Lean Clay layer is 
called dry. Typically, clay layer has in-situ 
moisture, so these clay layers may be 
moist. 

vi. Same layers have gravel, but gravel 
description is missing. 

vii. Where there are Fat clay, it is suggested to 
perform at least few Atterberg Limits test 
to confirm. 

viii. Hammer energy efficiency is missing on 
the logs. 

ix. We can only use “with gravel” if the gravel 
percentage is greater than 15%. In 19W-
03@1’ depth, gravel percentage is 9% but 
the layer is called Sandy Fat Clay with 
Gravel? 

penetrometer (fine grained soil). This 
is consistent with standards of 
practice. 

iv. Comment noted.  
v. Comment noted. 
vi. Comment noted 
vii. Comment noted.  
viii. Comment noted. 
ix. Comment noted. 

 FR/LOTB  As per the ERS module, LOTBs should be 
attached with the report. As-Built LOTBS and 
Boring records are attached; however, no 
current LOTBs are found in the report. Please 
include LOTBs. 

Yeh will include LOTBs in appendix for the final 
report.  LOTB’s are developed with the plans 
and are not included in earlier versions of the 
report as the layout may change or adjust 
based upon design. 

 FR/Summary of 
Laboratory Test 
Results 

 No test results are presented at depth of 40’ in 
19W-03. If there are no tests conducted, then 
delete this row. 

Comment noted. 

 FR/Corrosivity Tests 
Summary 

 Please complete the table and see comments P-
12, FR/Section 9 regarding ASTM and CTM. 

Comment noted. 

 FR/R-value Test  Is there any reason for R-value test result that is 
attached in FR? 

Comment noted. The test result was a part of 
the overall project. 

 FR/General/Wall N1  1. Please include that “Determination of 
anchor pullout resistance and 
corresponding anchor bond length are 
the Contractor’s responsibility. 

2. Since bond length is contractor’s 

1. Yeh provided comment. Completed 9-
28-22 

2. Note was provided on outputs in 
Appendix C.  
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responsibility, please remove the column 
of bond length in the stability analysis 
results (Appendix C). 

 FR/General/Wall 
W1 

 As per the Caltrans soil nail walls module, please 
remove the column of bond strength in the 
stability analysis results (Appendix C). 

We did not see this requirement in the soil nail 
walls module. Bond strength is included in the 
tables required per the manual. Comment 
noted. 

 FR/General  As per the Foundation Reports for ERS module, 
“Prepare a separate foundation report for each 
ERS”. Please add a statement in the cover letter 
why (i.e., Caltrans approval etc.) multiple ERS are 
placed in one report. Was it approved by 
Caltrans?  

One report will be submitted. 

 FR/General  What is the appropriate project name? See front cover of project plans. We will 
include pertinent information on the cover of 
the FR as noted. – Completed 9-23-22 

 FR/General  Please change all AASHTO (2020) reference to 
AASHTO (2017). Caltrans still use AASHTO 8th 
Edition (2017). 

Yeh will revise. – Completed 9-28-22  

 FR/General  What is the lateral displacement for ground 
anchor wall? 

Zero displacement. See Section 11.3.1 

 GDR/Cover Sheet 
and Cover Letter 

 Please use total project PM xx/xx. Cover sheet will be revised. 

P-ii GDR  Please check mean magnitude and site to 
source distance and correct accordingly. 

Comment noted. Mean magnitude and site 
to source distance values in report match our 
output data from ARS online 

P-2 GDR/Section 2  1. As per latest Caltrans GDR guideline 
(2021), project description is a part of 
Introduction. If possible, consider revising 
the format. 

2. Please include the project datum 
reference. 

1. Comment noted. 
2. Yeh will include datum – Completed 9-

28-22 

P-3 GDR/Table 1  Since no recommendations for ERS will be 
provided in the GDR and a separate report has 
been prepared for ERS, we recommend deleting 
ESR info from Table 1. Instead of ERS info, if 

Yeh will delete Table 1 – Completed 9-28-22 
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possible, please include other improvements info 
(e.g., slopes) in Table 1. 

P-3 GDR/Section 2.3  This section is from old GDR guideline. The least 
guideline does not have this section. We suggest 
deleting this section. This information can be 
provided under reference. 

Comment noted. No change will be 
implemented at this final report. 

P-4 GDR/Section 3  Please rename to “Geotechnical Investigation”. Comment noted. The use of the word 
“investigation” in reports is against Yeh 
company policy for liability reasons.  With 
respect, no change considered necessary. 

P-4 GDR/Section 3.1 
and Table 2 

 For borehole name, please follow the Caltrans 
logging manual. For example, 19W-01 should be 
A-19-001. Please update the borings’ name all 
over the report. If possible, please rename the 
table name to “Borehole Summary List”. 

Comment noted. Boring names will not be 
updated. Yeh will update Table 2 caption to 
“Borehole Summary List” 

P-5 GDR/Section 3.1  Please indicate the hammer efficiency and also 
attach hammer calibration data in the 
appendix. 

A hammer efficiency of 75% was used for the 
rig.  The hammer efficiency documentation is 
not available as the drilling company is no 
longer in business and the drill rig has been 
sold out of state.  A hammer efficiency of 75% 
for an automatic hammer is considered 
reasonable. 
 

P-6 GDR/Section 3.4  As per Caltrans Stormwater manual (2022), 
“California Test Method (CTM) 749 and CTM 750 
were previously used, however, those standards 
are no longer maintained by Caltrans and are 
not recommended to be performed by Caltrans 
personnel. Use of CTM 749 and 750 requires an 
exception to policy.” So, either remove the CTM 
749 and 750 reference from the section or 
include an exception to policy, if obtained. 

Yeh will revise and reference the test 
methodology in the San Luis Obispo County 
Post Construction Stormwater Low Impact 
Design Manual Appendix D-1. – Completed 9-
28-22. 
https://www.slocounty.ca.gov/Departments/P
lanning-Building/Forms-
Documents/Stormwater-Forms-and-
Documents/Post-Construction-Stormwater-
Management/Stormwater-Post-Construction-
Documents/San-Luis-Obispo-County-Low-
Impact-Development-Hand.pdf  

P-11 GDR/Section 4.3 2nd Please include corresponding elevations of fill. Comment noted 
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P-12 GDR/Section 4.4  If possible, please include a table for 
groundwater measurements as per the ERS 
module. Is there any historical groundwater data 
based on Geotracker, DWR etc.? If so, we 
suggest including those data. Please add a 
stamen of design groundwater depth and 
elevation. 

Comment noted. 

P-12 
and 
13 

GDR/Section 4.5 
and table 4 

 1. Please update corrosion guideline to 2021, 
and minimum resistivity from 1,100 to 1,500 
ohm-cm. 

2. Please update sulfate concentration from 
2,000 ppm to 1,500 ppm. 

3. Not only 2003 but also 2019 test results 
indicate soil are corrosive. Please revise 
the statement. 

4. Since minimum resistivity at elevation of 
122 in 19W-02 is less than 1,500 ohm-cm, 
you may consider performing chloride 
and sulfate at this depth. 

5. In Table 4, please add a column of 
Corrosive (Yes or No). 

6. In table 4, please include test method 
(ASTM or CTM) for each test. Based on the 
corrosion test summary (under appendix), 
it seems like tests are performed as per 
ASTM. Caltrans corrosion guideline is 
based on CTM. So, corrosion tests should 
be performed as per CTM method not 
ASTM. 

1. Yeh will update to current corrosion 
guidelines 

2. Yeh will update 
3. Yeh states that 2019 data is also 

corrosive. No revision needed 
4. Comment noted 
5. Yeh will add column 
6. Comment noted 

The soil is considered corrosive.  Additional 
testing is not considered necessary or that it 
would change the conclusion and 
subsequent recommendations.   
Completed 9-28-22 

P-13 GDR/Section 4.6   Please rename to “Seismic Hazards” Comment noted. Section name will be 
updated. 

P-13 GDR/Section 4.6.1  1. Please refer to Table 5. 
2. Please attach Vs30 calculations in the 

appendix. 
3. Please update Design Response Spectrum 

2012 to 2021 and please check Vs30 
calculation as per this new guideline. 

1. Yeh will update reference to Table 5 
not Table 4 – Completed 9-28-22 

2. Comment noted. – Calculations are 
represented in the curve in Figure 3 

3. Yeh will check and update to 2021 – 
Completed 9-28-22 
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Please attach ARS online output in an 
Appendix. Mean magnitude and site to 
source distance is not matching. Please 
check. 

 Please add a sentence of kh value. 

4. Plot on Figure 3 of report is a direct 
output of ARS online data. Including 
output data is redundant. Mean 
magnitude and site to source distance 
match our output data from ARS online 

5. Kh value not applicable to the 
improvements in this report. Design kh 
and associated discussions for each 
wall are provided in Section 11.3 of the 
Foundation Report 

P-15 GDR/Section 4.6.2  Please also include not within 1,000 feet of an 
unzoned fault that is Holocene or younger in 
age. 

Yeh will revise. – Completed 9-28-22 

P-15 GDR/Section 4.6.3  1. Please indicate that the calculation is 
attached is Appendix and include the 
calculation in an appendix. 

2. Please do not use “considered to be low”. 
As per liquefaction module, use the 
liquefaction potential does not exist. 

1. Calculations provided in Appendix D 
2. Comment noted. With respect, we will 

leave this statement as-is. Use of 
absolute or certainty such as 
“liquefaction potential does not exist” is 
against Yeh internal risk management 
policy.   

 

P-15 GDR  As per the GDR module, Analysis and Design 
Section is missing. This section mainly includes 
design information provided by other design 
team members, Soil Engineering properties, 
geotechnical model and analyses etc. We 
suggest to incorporate these information. 

Comment Noted. With respect, this section is 
not applicable to the improvements in this 
report. Some analysis discussion provided in 
recommendations section 

P-16 GDR/Section 5.1.4  Please address embankment stability and 
settlement. If needed, please perform slope 
stability analysis using and present FOS under 
static and seismic conditions. Please provide 
settlement calculations and Stability analysis in 
an appendix. 

Comment noted. With respect, this report is for 
the proposed improvements not the existing 
structure/embankments. There are no 
proposed embankments greater than 5 feet, 
and our experience has shown this typical 
detail is sufficient for minor embankment 
grading. Slope stability analyses for the 
proposed retaining walls and associated 
embankments are provided in the Foundation 
Report. 
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P-17 GDR/Section 5.1.5  Please indicate that 1.5:1 cut slope will be stable. 
If needed, perform slope stability analysis. 

See sheets X-5 to X-7. Cut slopes have been 
designed to 2:1 and are considered stable. 
Our experience has shown that cut slopes in 
similar material are stable when cut at 1.5:1 or 
flatter. 

P-19 GDR/Section 5.3  Please refer to Table 6. Also, refer previous 
comment about CTM 749.  

Yeh will refer to Table 6 instead of Table 5. 
Comment noted. – Completed 9-28-22 

P-
22/2

3 

GDR/Section 5.4.3  1. Please refer to Table 7. 
2. Please update to Caltrans Highway Design 

manual to 2020. 
3. Please attach pavement section 

calculations in an appendix and indicate 
in the body of the report. 

4. Binder selection should be based on Table 
632.1 of HDM, 2020. Please check and 
update, if necessary. 

1. Yeh will refer to Table 7 instead of Table 
6 

2. Note HDM in 2020 uses a different 
calculation approach that does not 
apply to this project.  Methods for 
calculation of flexible pavement 
sections were performed per the HDM 
2018 

3. Yeh will attach pavement calculations 
4. Yeh will check binder vs 2020 HDM. 

PG64-10 is typical in this region. 

P-24 GDR/Section 6  Please follow Caltrans “Notes for Specifications” 
guideline. 

Comment noted. Review and comments 
were provided during project specification 
preparation. 

P-24 GDR/Section  Caltrans GDR module does not have “Notes for 
Constructions”. Please rename this section as 
Construction Recommendations or Construction 
Considerations etc. 

Comment noted. Section will be renamed if 
appropriate. 

 GDR/Plate 2  Cross-Section material type (SM, CL etc.) is not 
matching with boring logs. Please check and 
update accordingly. 

Comment noted.  Cross-section is not 
intended to replace the boring logs. A 
subsurface cross-section is intended to 
generalize the profile of materials 
encountered for visual interpretation. Hence 
the note “See text and logs of exploration for 
description of subsurface conditions. All 
boundaries and locations are approximate.” 

 GDR/Boring Logs 
and legend 

 Please follow Caltrans logging manual. Refer FR 
comments on boring logs and legend. Please 

Comment noted. Yeh will update if 
appropriate. 
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check and correct accordingly, if there is any 
inconsistency. Just as an example, boring log 
19IN-05 classify as Silty Gravel with Sand (GW); 
however, Atterberg Limits test indicates Sandy 
Lean Clay with Gravel (CL) which is not accurate 
etc. 

 GDR/Moisture-
Density Test 

 Moisture-Density test was performed as per ASTM 
1557B. However, Caltrans do not use ASTM for 
moisture-density test. Test should be performed 
as per CTM. 

Comment noted. With respect, ASTM D1557B 
is used extensively throughout the United 
States, and it is a test to determine the 
maximum dry density.  CTM 216 is used for 
density control of fills and was not considered 
appropriate for our analyses.  

 GDR/General  Based on the 95% plans (sheet nos. 97-108). 
However, no discussion/recommendations were 
provided in the GDR. Please clarify. If needed, 
please include discussion and recommendations 
on sign foundations.  

Comment noted.  Signs will use Caltrans 
Standard Plans.  Sign foundations that would 
require geotechnical input such as those 
included in S sheets in the 2018 Standard Plans 
are not being used on this project.  No 
comment in report considered necessary as 
the lack of comment should have indicated 
that no sign foundations are needing 
geotechnical input. 

 95% Plans – Sheet 
139 

 LOTB does not match with the Errata (2022) 
sheet. For LOTB, please follow Caltrans logging 
manual (2010) and Errata (2022) and update 
accordingly. 

Comment noted.  LOTB sheets will remain as 
prepared.  

 95% Plans – Sheet 
144 

 Sheet indicates ∆kae = 0.44. However, we did not 
find this value in the FR. This value should come 
from FR.  

This will be removed from the plans as that 
value was not used in the structure design. 

 95% Plans – Sheet 
149 

 LOTB does not match with the Errata (2022) 
sheet. For LOTB, please follow Caltrans logging 
manual (2010) and Errata (2022) and update 
accordingly. 

Comment noted.  LOTB sheets will remain as 
prepared. 

 95% Plans – Sheet 
143 to 148 

 We did not find location of proof test nail. If it is 
added, please inform the sheet #. Otherwise, 
please include. 

See sheet 146. Proof test nails are identified in 
both the legend and on the Developed Mirror 
Elevation. 

 95% Plans  Please include total project PM xx/xx.  
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