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Caltrans – District 2 
1657 Riverside Drive 
Redding, California  96049 
 
Subject: ANTLERS BRIDGE (BRIDGE 06-0089) 
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Dear Mr. Pizzi: 
 
In accordance with California Department of Transportation Contract No. 03A0937 and Task Order 
No. 89 (EA No. 02-378900), Geocon Consultants, Inc. has performed an asbestos and lead-containing 
paint (LCP) survey of the Antlers Bridge located at Kilometer Post 64.7 (Post Mile 40.2) on State 
Route 5 in Shasta County, California. The scope of services provided by Geocon included surveying 
the bridge for suspect asbestos-containing materials and LCP, collecting bulk samples, and submitting 
the samples to laboratories for analyses. 
 
The accompanying report summarizes the services performed and laboratory analysis. 
 
The contents of this report reflect the views of Geocon Consultants, Inc., who are responsible for the 
facts and accuracy of the data presented herein. The contents do not necessarily reflect the official 
views or policies of the State of California or the Federal Highway Administration. This report does 
not constitute a standard, specification, or regulation. 
 
Please contact us if you have questions concerning the contents of this report or if we may be of further 
service. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
David A. Watts, CAC      John E. Juhrend, PE, CEG 
Project Scientist       Project Manager 
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ASBESTOS AND LEAD-CONTAINING PAINT SURVEY REPORT 

1.0 INTRODUCTION 

This asbestos and lead-containing paint (LCP) survey report was prepared by Geocon Consultants, Inc. 

under Caltrans Contract No. 03A0937, Task Order No. 89 (TO-89), EA No. 02-378900. 

1.1 Project Description 

The project consists of the Antlers Bridge (Bridge 06-0089) located at Kilometer Post 64.7 (Post Mile 

40.2) on State Route (SR) 5 in Shasta County, California. The project location is depicted on the 

Vicinity Map, Figure 1. 

1.2 General Objectives 

The purpose of the scope of services outlined in TO-89 was to determine the presence and quantity of 

asbestos and LCP on the bridge prior to demolition activities. The information obtained from this 

investigation will be used by Caltrans for waste profiling, determining California Occupational Safety 

and Health Administration (Cal/OSHA) applicability, and coordinating asbestos and LCP disturbance 

activities. 

It was not Geocon’s intent during this inspection to conduct an evaluation of lead-based 
paint hazards in accordance with U.S. Department of Housing and Urban Development 
(HUD) guidelines. HUD protocol generally requires a very extensive sampling strategy 
that includes sampling of paint on each surface type. 
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2.0 BACKGROUND 

2.1 Asbestos 

The Code of Federal Regulations (CFR), 40 CFR 61, Subpart M, National Emissions Standards for 

Hazardous Air Pollutants (NESHAP) and Federal Occupational Safety and Health Administration 

(FED OSHA) classify asbestos-containing material (ACM) as any material or product that contains 

greater than 1% asbestos. Nonfriable ACM is classified by NESHAP as either Category I or Category 

II material defined as follows: 

 

 Category I – asbestos-containing packings, gaskets, resilient floor coverings, and asphalt roofing 
products. 

 Category II – all remaining types of nonfriable asbestos-containing material not included in 
Category I that when dry, cannot be crumbled, pulverized, or reduced to powder by hand pressure. 

 

Regulated asbestos-containing material (RACM), a hazardous waste, is classified as any manufactured 

material that contains greater than 1% asbestos by dry weight and is: 

 

 Friable (can be crumbled, pulverized, or reduced to powder by hand pressure); or 

 Category I material that has become friable; or 

 Category I material that has been subjected to sanding grinding, cutting or abrading; or 

 Category II nonfriable material that has a high probability of becoming crumbled, pulverized, or 
reduced to a powder during demolition or renovation activities. 

 

Activities that disturb materials containing any amount of asbestos are subject to certain requirements 

of the Cal/OSHA asbestos standard contained in Title 8, CCR Section 1529. Typically, removal or 

disturbance of more than 100 square feet of material containing more than 0.1% asbestos must be 

performed by a registered asbestos abatement contractor, but associated waste labeling is not required 

if the material contains 1% or less asbestos. When the asbestos content of a material exceeds 1%, 

virtually all requirements of the standard become effective. 

 

Materials containing more than 1% asbestos are also subject to NESHAP regulations  

(40 CFR Part 61, Subpart M). RACM (friable ACM and nonfriable ACM that will become friable 

during demolition operations) must be removed from structures prior to demolition. Certain nonfriable 

ACM and materials containing 1% or less asbestos may remain in structures during demolition; 

however, there are waste handling/disposal issues and Cal/OSHA work requirements that may make it 

cost ineffective to do so. Contractors are responsible for segregating and characterizing waste streams 

prior to disposal. 
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With respect to potential worker exposure, notification, and registration requirements, Cal/OSHA 

defines asbestos-containing construction material as construction material that contains more than 0.1% 

asbestos (Title 8, CCR 341.6). 

2.2 Lead Paint 

Construction activities (including demolition) that disturb materials or paints containing any amount of 

lead are subject to certain requirements of the Cal/OSHA lead standard contained in Title 8, CCR, 

Section 1532.1. Deteriorated paint is defined by Title 17, CCR, Division 1, Chapter 8, §35022 as a 

surface coating that is cracking, chalking, flaking, chipping, peeling, non-intact, failed, or otherwise 

separating from a component. Demolition of a deteriorated LCP component would require waste 

characterization and appropriate disposal. Intact LCP on a component is currently accepted by most 

landfill facilities; however, contractors are responsible for segregating and characterizing waste streams 

prior to disposal. 

 

For a solid waste containing lead, the waste is classified as California hazardous when: 1) the total lead 

content equals or exceeds the respective Total Threshold Limit Concentration (TTLC) of 

1,000 milligrams per kilogram (mg/kg); or 2) the soluble lead content equals or exceeds the respective 

Soluble Threshold Limit Concentration (STLC) of 5 milligrams per liter (mg/l) based on the standard 

Waste Extraction Test (WET). A waste has the potential for exceeding the lead STLC when the waste’s 

total lead content is greater than or equal to ten times the respective STLC value since the WET uses a 

1:10 dilution ratio. Hence, when total lead is detected at a concentration greater than or equal to 

50 mg/kg, and assuming that 100 percent of the total lead is soluble, soluble lead analysis is required. 

Lead-containing waste is classified as “Resource, Conservation, and Recovery Act” (RCRA) 

hazardous, or Federal hazardous, when the soluble lead content equals or exceeds the Federal 

regulatory level of 5 mg/l based on the Toxicity Characteristic Leaching Procedure (TCLP). 

 

The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 

hazardous based on other criteria such as ignitability; however, for the purposes of this investigation, 

toxicity (i.e., lead concentrations) is the primary factor considered for waste classification since waste 

generated during the construction activities would not likely warrant testing for ignitability or other 

criteria. Waste that is classified as either California hazardous or RCRA hazardous requires 

management as a hazardous waste. Per Section 25157.8 of the California Health and Safety Code 

(HSC), on or after January 1, 1999, no person shall dispose waste that contains total lead in excess of 

350 mg/kg to land other than a Class I hazardous waste disposal facility. 

 

Potential hazards exist to workers who remove or cut through LCP coatings during demolition. Dust 

containing hazardous concentrations of lead may be generated during scraping or cutting materials 
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coated with lead-containing paint. Torching of these materials may produce lead oxide fumes. 

Therefore, air monitoring and/or respiratory protection may be required during the demolition of 

materials coated with LCP. Guidelines regarding regulatory provisions for construction work where 

workers may be exposed to lead are presented in the Title 8, CCR, Section 1532.1. 
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3.0 SCOPE OF SERVICES 

Mr. David Watts, a California-Certified Asbestos Consultant (CAC), certification No. 98-2404 

(expiration September 16, 2006), and Certified Lead Paint Inspector/Assessor and Project Monitor with 

the California Department of Health Services (DHS), certification numbers I-1734 and M-1734 

(expiration December 4, 2006), performed an asbestos and LCP survey at the bridge on April 26, 2006. 

3.1 Asbestos 

Suspect ACM were grouped into homogeneous areas with representative samples randomly collected 

from each. In addition, each potential ACM was evaluated for condition (evidence of deterioration, 

physical damage, and water damage) and friability. A total of three bulk asbestos samples were 

collected. 

 

Geocon’s procedures for inspection and sampling in accordance with TO-89 are discussed below: 

 

 Collected bulk asbestos samples after first wetting friable material with a light mist of water. The 
samples were then cut from the substrate and transferred to a labeled container. Note that when 
multiple samples were collected, the sampling locations were distributed throughout the 
homogeneous area (spaces where the material was observed). 

 Relinquished bulk asbestos samples to EMSL Analytical, Inc., a California-licensed and Caltrans-
approved subcontractor, for asbestos analysis in accordance with United States Environmental 
Protection Agency (EPA) Test Method 600/R-93/116 using polarized light microscopy (PLM) 
under standard chain-of-custody procedures. EMSL Analytical, Inc. is a laboratory accredited by 
the National Institute of Standards and Technology National Voluntary Laboratory Accreditation 
Program (NIST-NVLAP) for bulk asbestos fiber analysis. The laboratory analyses were requested 
on a 7-workday turn-around-time. 

 

Asbestos sample identification numbers, material descriptions, approximate quantities, friability 

assessments, conditions, and photo references are summarized on Table 1. Approximate sample 

locations are presented on Figure 2. Materials represented by the samples collected are shown in the 

Site Photographs. 

 

In addition to asbestos survey activities, Geocon reviewed architectural plans of the bridge as part of 

our investigation. Geocon observed no evidence of asbestos use on the architectural plans provided by 

Caltrans. 
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3.2 Lead Paint 

Two bulk paint samples were collected from suspect LCP observed at the bridge. Geocon’s sampling 

procedures in accordance with TO-89 are discussed below: 

 Collected bulk samples of suspect LCP using techniques presented in HUD guidelines. In addition, 
each painted area was evaluated for evidence of deterioration such as flaking or cracking. 

 Relinquished bulk LCP samples to Advanced Technology Laboratories, a California-licensed and 
Caltrans-approved subcontractor, for lead analyses in accordance with EPA Test Method 6010B 
under standard chain-of-custody procedures. Advanced Technology Laboratories is accredited by 
the DHS for lead analysis. The laboratory analyses were requested on a 7-working-day turn-
around-time. 

Paint sample identification numbers, paint descriptions, approximate peeling/flaking quantities, and 

photo references are summarized on Table 2. The approximate sample locations are presented on 

Figure 2. Materials represented by the samples collected are shown in the Site Photographs. 

 

In addition to LCP survey activities, Geocon reviewed architectural plans of the bridge as part of our 

investigation. Geocon observed evidence of the use of “red lead” paint on the architectural plans 

(1941 Paint Record) provided by Caltrans. 
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4.0 INVESTIGATIVE RESULTS 

4.1 Asbestos Analytical Results 

A summary of the analytical laboratory test results for asbestos is presented on Table 1. Asbestos was 

not detected in samples of the suspect materials collected during the survey. Reproductions of the 

laboratory report and chain-of-custody documentation are presented in Appendix A. 

4.2 Paint Analytical Results 

A summary of the analytical laboratory test results for lead is presented on Table 2. The laboratory 

analyses reported that total lead at concentrations of 96,000 and 100,000 mg/kg and soluble (TCLP) 

lead at 400 mg/l in samples representing intact green paint observed on the bridge truss and girder 

systems. 

 

Reproductions of the laboratory report and chain-of-custody documentation are presented in 

Appendix A. 
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5.0 RECOMMENDATIONS 

Based on our findings, Geocon recommends the following: 

5.1 Asbestos 

Since no asbestos was detected during the survey, the Cal/OSHA asbestos standard does not apply for 

planned demolition activities at the bridge. In addition, demolition debris from the bridge would not be 

considered as a California hazardous waste based on asbestos content. 

 

However, written notification to U.S. EPA Region IX and the California Air Resources Board is 

required ten working days prior to commencement of any demolition activity (whether asbestos is 

present or not). For notification instructions, please see the following internet link: 

http://www.arb.ca.gov/enf/asbestosform.htm. 

5.2 Lead Paint 

Geocon recommends that all paints at the bridge be treated as lead-containing for purposes of 

determining the applicability of the Cal/OSHA lead standard during any future maintenance, 

renovation, and demolition activities. This recommendation is based on LCP sample results and the 

fact that lead was a common ingredient of paints manufactured before 1978 and is still an ingredient of 

some industrial paints. Construction activities (including demolition) that disturb materials containing 

any amount of lead are subject to certain requirements of the Cal/OSHA lead standard contained in 

Title 8, CCR Section 1532.1. Geocon recommends the use of personnel who have lead-related 

construction certification as supervisors or workers, as appropriate, from the California DHS for 

personnel performing “trigger tasks” as defined in Title 8 CCR Section 1532.1(d). Common trigger 

tasks include manual scraping or sanding, heat gun applications, power tool cleaning, spray painting 

with lead paint, abrasive blasting, welding, cutting, grinding, and torch burning. Contractors should 

consult the Cal/OSHA lead standard for additional guidance. 

 

In accordance with Title 8, CCR, Section 1532.1(p), written notification to the nearest Cal/OSHA 

district office is required at least 24 hours prior to certain lead-related work. 

 

Contractors are responsible for informing the landfill of the contractor’s intent to dispose of RCRA 

waste, California hazardous waste, and/or architectural components containing intact LCP. Some 

landfills may require additional waste characterization. Contractors are responsible for segregating and 

characterizing waste streams prior to disposal. 
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6.0 REPORT LIMITATIONS 

The asbestos and LCP survey was conducted in conformance with generally accepted standards of 

practice for identifying and evaluating asbestos and LCP in structures. Due to the nature of structure 

surveys, asbestos and LCP use, and laboratory analytical limitations, some ACM or LCP at the bridge 

may not have been identified. Spaces such as cavities, voids, crawlspaces, and pipe chases, may have 

been concealed to Geocon’s investigator. Previous renovation work may have concealed or covered 

spaces or materials, or may have partially demolished materials and left debris in inaccessible areas. 

Additionally, renovation activities may have partially replaced ACM with indistinguishable non-ACM. 

Asbestos and/or LCP may exist in areas that were not accessible or sampled in conjunction with this 

TO. 

 

During renovation or demolition operations, suspect materials may be uncovered which are different 

from those accessible for sampling during this assessment. Personnel in charge of 

renovation/demolition should be alerted to note materials uncovered during such activities that differ 

substantially from those included in this or previous assessment reports. If suspect ACM and/or LCP 

are found, additional sampling and analysis should be performed to determine if the materials contain 

asbestos or lead. 

 

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

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

 

This report is not a comprehensive site characterization and should not be construed as such. The 

findings as presented in this report are predicated on the results of the limited sampling and laboratory 

testing performed. In addition, the information obtained is not intended to address potential impacts 

related to sources other than those specified herein. Therefore, the report should be deemed conclusive 

with respect to only the information obtained. We make no warranty, expressed or implied, with 

respect to the content of this report or any subsequent reports, correspondence or consultation. Geocon 

strived to perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 

 

The contents of this report reflect the views of the author who is responsible for the facts and accuracy 

of the data presented herein. The contents do not necessarily reflect the official views or policies of the 

State of California or the Federal Highway Administration. This report does not constitute a standard, 

specification, or regulation. 
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Optional Disposal Sites 
Drill Tailings (Rocky Material) 

 

Location of Disposal Sites (As shown on sheet 2 of 2): 

1. Site 1 – Shall be no larger than 0.068 hectares (0.17 acres).  Location is 

approximately 26 meters x 26 meters (86 feet x 86 feet) with rock stacked 

to a maximum height of 1.1 meters (3.5 feet high). 

2. Site 2 – Shall be no larger than 0.085 hectares (0.21 acres).  Location is 

approximately 29 meters x 29 meters (95 feet x 95 feet) with rock stacked 

to a maximum height of 1.1 meters (3.5 feet high). 

3. Site 3 – Shall be no larger than 0.085 hectares (0.21 acres).  Location is 

approximately 3 meters x 279 meters (30 feet x 914 feet) with rock stacked 

to a maximum height of 1.1 meters (3.5 feet high). 

Limitation of Disposal Site Usage: 

• Disposal of any material shall conform to the limitations set forth in the 

Army Corp of Engineer, 404 Individual Permit. Any information provided in 

this handout shall be superseded by any information contained in the 

Army Corp of Engineer, 404 Individual Permit. 

• Overburden sands and gravel shall be removed and deposited at an 

upland location. Remaining rocky material may be deposited at the sites 

provided. 

• A combination of the available disposal sites may be used. The maximum 

area of Disposal Sites shall not exceed 0.153 hectares (0.38 acres). 

• Heights of disposal sites may not exceed 1.1 meters (3.5 feet). 

• If lake water levels cover disposal site locations, deposition must be made 

through a down tube or tremie placed within the confines of the silt 

confinement area. 

• If lake water levels are below the disposal site locations, rocky material 

may be dumped in the designated disposal site locations. 

• Exact locations and dimensions of the disposal site shall be determined by 

the Engineer. 



Handout for drillings.dgn  1/22/2009 6:46:08 AM















































































M e m o r a n d u m Flex your power! 
 Be energy efficient! 
 
  

To: GUDMUND SETBERG Date: July 31, 2008 
Senior Bridge Designer 
Division of Engineering Services File: 02-SHA-5-KP 64.63 (PM 40.16) 
Bridge Design Branch 2 Sacramento River (Antlers) Bridge 
Office of Bridge Design North (Replace)  
 Bridge No. 06-0210 
 EA 02-378901 
 
Attention:  Mr. Jason Lynch  
 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES – MS 5 
 

Subject:  Foundation Recommendations  
 THIS MEMO SUPERSEDES AND REPLACES THE MEMO DATED March 7, 2008 
 

Per your request, the Office of Geotechnical Design North (OGD-N) has prepared this 
geologic and foundation information for the replacement of the Sacramento River at 
Antlers Bridge (Bridge No. 06-0089). This report includes review and evaluation of the 
existing bridge file and the General Plan dated March 5, 2008. In addition, twenty-one 
mud rotary borings (03-1 through 03-3 and B-1 through B-18) were drilled to determine 
the nature of foundation materials.  Data are shown on the “Log of Test Borings” 
(LOTB), which will be forwarded when complete.   
 
SCOPE OF WORK 
 

The scope of this report includes: 
 

1. Review of “As-Built” information of the existing bridge and site reconnaissance. 
2. Review of available published information about the site including site geology 

and seismicity.  
3. Work with District 2 design project engineers and Drilling Services in pursuit of 

the necessary permits to perform the field investigation. 
4. Conducting the field investigation including twenty-one test borings and PS 

logging. 
5. Review of field findings. 
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6. Performing laboratory tests on the soil samples gathered from the field 
investigation. 

7. Discussion of the project with Structure Design project engineer, and Structure 
Construction. 

8. Performing engineering analysis, calculations, and developing recommendations. 
9. Completing the report. 

 
PROJECT DESCRIPTION 
 
The project site is located on Interstate 5 north of the city of Redding in Shasta County. 
Site vicinity map is presented in Plate 1.  The proposed new bridge will cross over the 
Sacramento River and replaces the existing 7-span bridge.  At the project location the 
freeway consists of three southbound lanes and two northbound lanes. The existing 
structure was originally built in 1941. It is a continuous 405 m, seven span deck truss on 
cellular concrete piers up to 50 m tall. The deck is 18.8 m wide. Spread footings were 
used at all support locations.   
 
The project area lies within the Klamath Mountains.  Within the project limits, the 
topography consists of rolling terrain with occasional areas of steep slopes due to natural 
drainage features.  The elevation varies from about 335 meters to 490 meters over a 
length of 0.2 km.  Refer to Plate 2 for topographic features. The drainage is generally in 
the southwest direction.  
 
The elevations used in this report are based on the North America Vertical Datum of 
1988 (NAVD 88).   
 
SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 
According to the Geologic Map of Redding Quadrangle, California (Jenkins 1962) the 
foundation material consists of Mississippian marine deposits (Bragdon Formation), 
which consist of metashale and metasandstone (Plate 3).   
 
Twenty-one borings were drilled to characterize subsurface conditions.  Two borings 
were drilled near the south abutment (Borings 03-1 and B-1).  Seventeen borings were 
drilled in the channel (Borings 03-3, B-2 thru B-4 and B-6 thru B-18).  Two borings were 
drilled near the north abutment (Borings 03-2 and B-5). Locations of test borings are 
presented in Plate 4.  Below is a summary of the geology encountered at the three regions 
(south abutment, channel, and north abutment).       
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South Abutment: Material encountered consists of fill overlying deposits of intensely 
weathered to fresh metashale with lenses of metasandstone to elevation 354.2 m.  
Underlying this rock, material consists of fresh metasandstone to the maximum depth 
explored.  
 
River Channel:  
 
Material encountered at Pier 2 consists of decomposed metashale and metasandstone at 
the surface.  This unit is underlain by intensely weathered to fresh metashale and 
intensely weathered to fresh metasandstone and metaconglomerate. 
 
At Pier 3, the surface slopes approximately 33˚.  The top layer of clayey sand, gravel, 
cobbles and boulders ranges from approximately 2.4 to 7.6 meters in thickness.  The top 
of rock surface slopes at 35˚ to 49˚ to the northeast and consists of intensely weathered to 
fresh metashale and metasandstone.  The elevation of this material varies from each 
boring. 
 
At Pier 4, the top surface slopes at 0˚ to 30˚.  The first layer consists of clay, silty sand, 
sand, gravel, cobbles, and boulders ranges from approximately 9 to 12 meters in 
thickness.  The top of the rock surface slopes at 0˚ to 10˚ to the southwest and consists of 
intensely weathered to fresh metashale and metasandstone.  The elevation of this material 
varies from each boring. 
 
At Pier 5 the top surface slopes at 12˚ to 14˚ to the south. The top layer consists of lean 
clay with sand, lean clay, sandy clay, and clayey gravel and cobbles that is approximately 
6 to 9 meters thick.  The top of the rock slopes 8˚ to 12˚ to the southwest and consists of 
intensely weathered to fresh metashale, meta-sandstone, metaconglomerate and 
metabreccia.  The elevation of this material varies from each boring. 
 
North Abutment: Material encountered consists of silty sand with coarse gravel to 
elevation 329.6 m.  Underlying this sediment, material consists of slightly weathered to 
fresh, intensely fractured basalt to elevation 322.3 m. This material is underlain by sandy 
gravel to clayey gravel with cobbles to an approximate elevation 320.0 m.  Underlying 
this sediment, material consists of decomposed to fresh metashale and moderately 
weathered to fresh metasandstone.  
 
Please refer to Log of Test Borings (LOTBs) for details. 
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GROUNDWATER 
 
For construction purposes, groundwater levels should be assumed to be at the elevation 
of the Sacramento River.  However, groundwater elevations may fluctuate as seasonal 
precipitation, and river/lake water changes. Historic high groundwater is at an elevation 
of approximately 326.0 m.  
 
SCOUR EVALUATION 
 
Based on the memorandum “Final Hydraulic Report,” (FHR) dated August 5, 2005 from 
the Office of Hydrology and Hydraulics, the bridge was determined to be not scour 
critical.    The “Bridge foundation determined to be stable for calculated scour within 
limits of footings or piles.”  According to the FHR the potential scour depth at the 
piers/abutments is 2.4 m.  In addition, since the bridge spans over a lake/reservoir “no 
possibility of scour is expected to occur at this site.”  The FHR also states, “During 
drought years the bridge piles at OG will be exposed.  However, during a drought 
condition flow rates from a Q100 will not inundate the locations where the piles are 
exposed.  Thus scour is not a problem during drought or low water surface elevation 
events.”   
 
If the dam is raised, “Structure Hydraulics recommends that rock be placed in front of the 
abutment (Abutment 6) footing to prevent abutment cover soil from sloughing due to 
wave action.” 
 
CORROSIVITY EVALUATION 
 
Based on soil samples collected throughout the project site, native soil beneath the site is 
non-corrosive. 
 

Table 1.  Soil Corrosion Test Summary 
 

Location SIC Number Minimum Resistivity 
(Ohm-Cm) 

pH Chloride Content 
(ppm) 

Sulfate Content 
(ppm) 

Antlers Bridge C726835 5096 5.57 n/a n/a 
Antlers Bridge C726836 5878 7.53 n/a n/a 
Note:  Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following conditions exist:  
Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater than or equal to 2000 ppm, or the pH 
is 5.5 or less. 
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FOUNDATION RECOMMENDATIONS 
 
Based on the available information, we are providing the following foundation 
recommendations for the proposed new bridge. 
 
1. Spread Footing 
 
Spread footing is recommended at Abutment 6. The spread footing will be founded on 
the basalt. Table 2 summarizes our calculation results for the spread footing. 
 
Table 2.  Foundation Design Recommendations for Spread Footings at Abutment 61,2 
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Total 
Permissible 

Support 
Settlement 

(mm) 

G
ro

ss
 

P
er

m
is

si
bl

e 
C

on
ta

ct
 S

tr
es

s 
(k

P
a)

 

G
ro

ss
 A

ll
ow

ab
le

 
B

ea
ri

ng
 C

ap
ac

it
y 

(k
P

a)
 

Net 
Permissible 

Contact 
Pressure, 
qpermissible 

(kPa) 

Factored 
Gross 

Nominal 
Bearing 

Resistance, 
qR(kPa) 
Φ=0.45 

Factored 
Gross 

Nominal 
Bearing 

Resistance, 
qR (kPa) 
Φ=1.00 

Abut 6 6.0 31.85 329.0 N/A <25 N/A N/A 375 650 1440 
Notes: 1. Recommendations are based on the foundation geometry and load data provided by the Structure Designer on the 

Foundation Design Data Sheet. The footing contact area is taken as equal to the effective footing area, where 
applicable.  

 2. See MTD 4-1 for definitions and applications of the recommended design parameters. 

 
The total settlement under the load transfer from the superstructure, in general, includes 
elastic, primary consolidation, and secondary consolidation settlement.  Because the 
subsurface soils under Abutment 6 primarily consist of bedrock, the settlement estimation 
for the spread footings for this site is considered mainly “elastic.”  The elastic settlement 
will be completed during construction.   
 
2. Permanent Casing / Cast-in-drilled-hole (CIDH) piles at Pier 3, Pier 4, and Pier 5 
and Rock Sockets at Pier 2, Pier 3, Pier 4, and Pier 5 
 
Permanent steel casing will be required at Piers 3, 4 and 5.  No geotechnical capacity was 
given for the permanent casings.  Table 3 shows the specified pile tip for the permanent 
casing.  The Office of Geotechnical Services Foundation Testing conducted a “Pile 
Driveability Analysis” dated October 2, 2006.  The driveability analyses were performed 
for Pier 4 based on Boring B-3 soil and rock parameters.  According to this report three 
hammers were used to simulate the stresses to the pile, and were “within acceptable blow  
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count limits and without overstressing the permanent steel casings.”  The driveability 
analyses were performed for quantity estimation.  More study should be taken before 
electing to drive permanent steel casing. 
 
The material in the permanent steel casings will be drilled and cleaned out.  Due to the 
sloping top of rock surface, and presence of hard rock, the permanent casing cannot be 
seated into rock by conventional driving alone. 
 
These rock sockets were designed using resistance from both skin friction and end 
bearing.  Thus a clean bottom is required during construction.
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Table 3. Rock Socket and Permanent Casing Design Recommendations 
 

Required Factored  
Nominal Resistance (kN)/ pile 

Strength Limit Extreme Event 
Support 
Location 

Pile Type 
Cut-off 

Elevation 
(m) 

Service 
Limit 
State 
Load/ 

Pile (kN) 

Total 
Permissible 

Support 
Settlement 

(mm) 
Comp. 
Φ=0.5 

Tension 
Φ=0.5 

Comp. 
Φ=1.0 

Tension 
Φ=1.0 

Design Tip 
Elevations1,2 

(m) 

Rock Socket 
Specified 

Tip 
Elevation3 

(m) 

Steel Casing 
Specified Tip 
Elevation (m) 

Pier 2 
West 

327.0 50600 66100 0 59400 0 
298.3 (a) 
320.5 (b) 

298.3 N/A 

Pier 2 East 

3.500 m Rock Socket 
 

327.0 52500 
55 

68200 0 60400 0 
298.3 (a) 

3210.5 (b) 
298.3 N/A 

Pier 3 NW 
 

305.5 77500 101800 0 91800 0 
282.2 (a) 
289.4 (b) 

282.2 294.0 

Pier 3 NE 
 

299.4 87900 113300 0 94900 0 
267.7 (a) 
282.8 (b) 

267.7 286.0 

Pier 3 SW 
 

307.0 75100 99100 0 68400 0 
279.6 (a) 
292.6 (b) 

279.6 292.7 

Pier 3 SE 
 

3.800 m CIDH w/ PP 
3.800 m Permanent 

Steel Casing 
3.500 m Rock Socket 

302.5 85200 

55 

113900 0 84200 0 
270.9 (a) 
282.3 (b) 

270.9 284.0 

Pier 4 NW 
 

296.0 79000 101900 0 75700 0 
272.6 (a) 
281.1 (b) 

272.6 283.5 

Pier 4 NE 
 

296.0 86800 111600 0 79300 0 
262.4 (a) 
278.7 (b) 

262.4 284.5 

Pier 4 SW 
 

296.0 80400 104700 0 88000 0 
268.1 (a) 
276.6 (b) 

268.1 282.5 

Pier 4 SE 
 

3.800 m CIDH w/ PP 
3.800 m Permanent 

Steel Casing 
3.500 m Rock Socket 

 
296.5 93600 

55 

120600 0 95600 0 
271.5 (a) 
280.0 (b) 

271.5 284.5 

Pier 5 
West 

308.0 53100 69700 0 60200 0 
283.5 (a) 
285.0 (b) 

283.5 293.8 

Pier 5 East 

3.800 m CIDH w/ PP 
3.800 m Permanent 

Steel Casing 
3.500 m Rock Socket 

 
308.0 54700 

55 
71300 0 61100 0 

283.7 (a) 
285.0 (b) 

283.7 292.8 

Design tip elevations are controlled by the following demands: 
1. “Design tip elevations” are controlled by (a) compression, (b) lateral load, respectively. 
2. Both skin friction and end bearing were used to determine the compression control tip elevations. 
3. The “Specified Tip Elevation” shall not be raised. 
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3. Cast-in-drilled-hole (CIDH) piles at Abutment 1 
 
CIDH piles are recommended for Abutment 1.  Table 4 shows CIDH piles data.   
 

Table 4.  Foundation Design Recommendations for CIDH Piles at Abutment 1
 

Required Factored  
Nominal Resistance (kN)/ pile 

Strength Limit Extreme Event 
Support 
Location 

Pile 
Type 

Service 
Limit 
State 
Load/ 

Pile (kN) 

Total 
Permissible 

Support 
Settlement 

(mm) 
Comp. 
Φ=0.7 

Tension 
Φ=0.7 

Comp. 
Φ=1.0 

Tension 
Φ=1.0 

Design Tip 
Elevations1,2 

(m) 

CIDH 
Specified 

Tip 
Elevation3 

(m) 

Abutment 
1 

600 mm 
CIDH 

 
1316 55 1950 0 1580 0 

346.0 (a) 
347.0 (b) 

346.0 

Design tip elevations are controlled by the following demands: 
1. “Design tip elevations” are controlled by (a) compression, (b) lateral load, respectively. 
2. Skin friction was used to determine the compression control tip elevations.   
3. The Specified Tip Elevation shall not be raised. 

 
4.  Retaining Walls 
 
Retaining walls will be at both Abutment 1 and Abutment 6.  They will be supported by 
H-piles and will be designed to be end-bearing piles. 
 

Table 5. Abutment 1 and  
Abutment 6 H-Piles for Type 1 Retaining Wall 

 
LRFD Service 
Limit State Ι 
Load (kN) 

Support 
Location 

Pile Type 

Design 
Height 
of Wall 
(mm) 

Cut-off 
Elevation 

(m) 
Total/pile 

Nominal Resistance 

(kN) 

Design Tip 
Elevations1, 2 

(m) 

Specified 
Tip 

Elevation 

(m) 

Nominal 
Driving 

Resistance 
Required3

Abut 1 
Ret Wall 

HP 250 x 62 4800 359.0 400 800 352 352 800 

Abut 1 
Ret Wall 

HP 250 x 62 3600 360.5 400 800 352 352 800 

Abut 1 
Ret Wall 

HP 250 x 62 1800 358.0 400 800 352 352 800 

Abut 6 
Ret Wall 

HP 250 x 62 6100 332.0 400 800 329 329 800 

Abut 6 
Ret Wall 

HP 250 x 62 4200 334.0 400 800 329 329 800 

Abut 6 
Ret Wall 

HP 250 x 62 2400 335.5 400 800 329 329 800 

Design tip elevations are controlled by the following demands: 
1. “Design tip elevations” are controlled by compression. 
2. Skin friction and end bearing were used to determine the compression control tip elevations. 
3. The nominal driving resistance required to equal the nominal resistance needed to support the factored load 

plus driving resistance from the penetrated soil layers, if any, which do not contribute to the design 
resistance. 
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PILE LOAD TEST 
 
A pile load test is required for this project.  Additional information regarding the load test 
will be included in a supplemental report. 
 
GENERAL NOTES TO DESIGNER  
 
1. The structure engineer shall show on the plans, in the pile data table, the minimum 

pile tip elevation required to meet the lateral load demands. 
 
2. Should the specified pile tip elevation required to meet lateral load demands exceed 

the specified pile tip elevation given within this report, the Office of Geotechnical 
Design North should be contacted for further recommendations. 

 
3. Support locations are to be plotted on the Log of Test Borings, in plan view, as stated 

in "Memos to Designers" 4-2.  The plotting of the support locations should be made 
prior to the foundation review. 

 
Construction Considerations 
 
1. Spread Footings 
 

1. Spread footings shall be placed neat against competent materials. All loose 
materials shall be removed prior to placement of concrete. 

 
2. All footing excavations are to be inspected and approved by this Office or 

representative of the Office of Structure Construction when excavations are 
completed to the bottom of footing and prior to placement of concrete. 

 
2. Permanent Casing Piles 

 
1. Prior to any driving of the permanent casings, the Contractor should perform a 

driveability study at the locations of all shafts at Pier 3, Pier 4, and Pier 5. 
 
2. The permanent casing will be installed into hard bedrock.  The Contractor should 

anticipate hard driving/drilling conditions.  If the Contractor chooses to drive steel 
casings, caution should be taken to prevent damaging the tip of the casing. 

 
3. The top of rock surface is sloping up to 49˚.  The pile installation method should 

prevent casing from drifting. 
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4. Due to the sloping top of rock surface, and presence of hard rock, the permanent 
casing cannot be seated into rock by conventional driving alone. 

 
5. No geotechnical capacity was given to the permanent casing. 

 
6. At some locations with weak soil conditions, steel casings may sink under their 

own weight. 
 

7. If driving is the chosen method for casing installation, Pile Dynamic Analysis 
(PDA) testing is recommended to monitor pile driving.  The PDA 
testing/monitoring should help to prevent piles from being overstressed during 
driving. 

 
8. Pile tips for the permanent casing should be at the elevation presented in Table 3.  

If the Contractor elects to install the steel casing below the elevation shown on the 
Plans, the rock socket may be extended below specified tip.  In this case this 
Office shall be contacted for pile tip evaluation.  

 
9. If the methods of casing installation allow for a gap to form between permanent 

casing and rock, the gap must be grouted to preserve lateral capacity. 
 
10. Prior to rock socket construction, steel casing shall be cleaned out.  Equipment or 

methods used during casing cleanout shall not cause blow-ins, scouring, or caving 
around or below the tip of the steel casing.  Cleanout shall be performed under a 
full head of slurry equal to the external water level. 

 
3. CIDH Piles and Rock Sockets 
 

1. During installation of CIDH piles, hard rock coring into bedrock should be 
anticipated for Abutment 1 and Piers 2 through Pier 5.  

 
2. Wet pile installation method shall be used for Piers 2 through Pier 5.  

 

3. Uneven rock contact and loss of water circulation should be anticipated during the 
CIDH pile construction due to the presence of variably weathered and fractured 
rock, caving of rock, and steep top of rock surface.  Temporary casing, slurry or 
other methods may be used to control caving.     

 
4. If temporary casing is used, it shall be removed while the concrete is being placed 

in order to develop the assumed pile capacity. 
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5. End bearing will be utilized for these piles, any anomalies detected at the bottom 
of the pile by gamma-gamma, cross-hole sonic, or any other means of testing, 
shall be mitigated. 

 
6. Care shall be taken during construction of the rock socket not to disturb this 

material surrounding the bottom of the steel casing.  Equipment and methods used 
for constructing the socket shall not cause scouring or caving around or below the 
tip of the steel casing. 

 
7. The Contractor shall perform desanding and cleaning of the slurry before placing 

concrete. 
 

8. The drilling of the rock socket, the placement of the reinforcement, and concrete 
pour shall be completed in a continuous operation. 

 
9. The Contractor shall submit the drilling log after completion of drilling.  The 

drilling log should include: penetration rate, material descriptions, estimated 
volume of cuttings (e.g., poor, good, excessive), and other information pertaining 
to the drilling process (e.g., loss of circulation, zones of cave in, down pressure). 

 
10. To clean out the bottom of hole the Contractor shall use some method to pump or 

vacuum the bottom to assure the base is debris free.  The bottom of the drilled 
shaft shall be cleaned prior to concrete placement.  The bottom shall be clear of 
sediment and debris.  A minimum of 50 percent of the base of each shaft shall 
have less than 6 mm (1/4 inch) of sediment at the time of concrete placement.  The 
maximum depth of sediment or any debris at any place on the base of the shaft 
shall not exceed 25 mm (1 in). 

 
11. This Office requires the use of the Department’s sonic caliper logging to prove 

shaft quality.  
 

12. Due to end bearing requirements, it is critical for the bottom of the rock socket be 
clean.  This Office requires the use of the Department’s Shaft Inspection Device 
(SID) be used at Piers 2 through Pier 5 to verify that the bottom of the piles are 
clear of debris.  The SID shall be used to inspect the bottom of the hole after 
completion of the drilling and clean out.  The SID shall also be used to inspect the 
bottom of the hole after placement of the pile reinforcement.  The pile must be 
approved by the Engineer prior to placing concrete.  
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13. Per section 49-4.03 paragraph 3 of the State of California Department of 
Transportation Standard Specifications (July 1999) “The bottom of drilled hole 
shall be cleaned just before placing reinforcement or concrete to remove any loose 
sand, gravel, dirt, and drill cuttings.”  To clean out the bottom of hole the 
Contractor shall use some method to pump or vacuum the bottom to assure the 
base is debris free. 

 
14. Per section 49-4.03 paragraph 4 of the State of California Department of 

Transportation Standard Specifications (July 1999) “After placing reinforcement 
and prior to placing concrete in the drilled hole, if caving occurs or deteriorated 
foundation material accumulates on the bottom of the hole, as determined by the 
Engineer, the reinforcement shall be removed and the bottom of the drilled hole 
cleaned.”  To verify the cleanliness of the bottom of the hole, the Contractor shall 
allow the Caltrans Foundation Testing Branch use the SID before the hole is 
considered acceptable. 

 
15. Gamma-gamma and cross-hole sonic testing should be performed. 

 
16. If rock socket tip elevation is deepened or over drilled, inspection tubes must also 

be extended to three inches above the actual tip of pile. 
 

17. The rock in the rock socket is not considered erodible.  Water may be used as 
slurry for drilling the rock socket, only after the slurry from drilling the material 
above is removed. 

 
18. No two adjacent shafts shall be excavated at the same time. 

 
19. Due to the close spacing of the piles, after the concrete is poured, excavation of an 

adjacent pile shall not begin until the concrete has set.  The concrete set time is 
dependent on the mix design, and the Engineer will determine the set time when 
mix design is approved. 

 
20. Core boxes are available for inspection at the Caltrans Office. Bidders are 

encouraged to view the rock core samples at the Translab facility (5900 Folsom 
Blvd. Sacramento) before submitting bids. 
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4. Retaining Walls 
 

1. Hard driving conditions should be anticipated during installation of the driven 
piles. 

 
2. At the Engineer’s option, any piles driven to within 1.0 meter of specified tip 

elevation may be considered adequate and cut off if three times the required pile 
acceptance criteria value is achieved. 

 
PROJECT INFORMATION 
 
Standard Special Provisions S5-280, “Project Information,” discloses to bidders and 
Contractors a list of pertinent information available for their inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing information 
originating from Geotechnical Services. Items listed to be included in the 
Information Handout will be provided in Acrobat (.pdf) format to the addressees of 
this report via electronic mail. 
 
Data and information attached with the project plans are: 

A. Log of Test Borings for Sacramento River Bridge (Antlers), Bridge 
Number        06-0210. 
 
Data and Information included in the Information Handout provided to the bidders 
and Contractors are: 

A. Addendum of Foundation Recommendations for Sacramento River 
Bridge (Antlers), Bridge Number 06-0210, dated July 31, 2008. 

B. Revised Lateral Resistance, py Curves, Bridge Number 06-0210, 
dated July 31, 2008. 

 
Data and Information available for inspection at the District Office: 
 A. N/A 
 
Data and information available for inspection at the Transportation Laboratory: 
 A. Core Samples 
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Project No. S8875-06-89 
May 24, 2006 
 
Mr. Jeff Pizzi 
California Department of Transportation - District 2 
Environmental Engineering Office 
P.O. Box 496073 
Redding, California 96049-6073 
 
Subject: ANTLERS BRIDGE REPLACEMENT 
  INTERSTATE 5, POST MILE 40.2 
  SHASTA COUNTY, CALIFORNIA 
  CONTRACT NO. 03A0937 
  TASK ORDER NO. 89, EA 02-378900 

SAND-BLAST WASTE SITE INVESTIGATION REPORT 
 
Dear Mr. Pizzi: 
 
In accordance with California Department of Transportation (Caltrans) Contract No. 03A0937 and 
Task Order No. 89, Geocon Consultants, Inc. has performed environmental engineering services at the 
Antlers Bridge Replacement project in Shasta County, California. The accompanying report 
summarizes the services performed including the excavation of twelve hand-auger soil borings, 
homogenized soil sampling, and laboratory testing. 
 
The contents of this report reflect the views of the author, who is responsible for the facts and accuracy 
of the data presented herein. The contents do not necessarily reflect the official views or policies of the 
State of California or the Federal Highway Administration. This report does not constitute a standard, 
specification, or regulation. 
 
Please contact us if you have any questions concerning the contents of this report or if we may be of 
further service. 
 
Sincerely, 
 
GEOCON CONSULTANTS, INC. 
 
 
 
John E. Juhrend, PE, CEG     West J. Bourgault 
Project Manager      Project Geologist 
      
WJB:JEJ:jaj 
 
(5 + 3CD) Addressee
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SAND-BLAST WASTE SITE INVESTIGATION REPORT 

1.0 INTRODUCTION 

This Sand-Blast Waste Site Investigation Report for the Antlers Bridge Replacement project was 

prepared by Geocon Consultants, Inc. under California Department of Transportation (Caltrans) 

Contract No. 03A0937 and Task Order (TO) No. 89. 

1.1 Project Description and Proposed Improvements 

The project site consists of the area beneath the existing Antlers Bridge (Bridge No. 06-0089) (the 

Bridge) on Interstate 5 (I5), Post Mile (PM) 40.2, located near Lakehead, Shasta County, California 

(the Site). The existing Bridge is of painted steel truss construction, and is approximately 1,330 feet (ft) 

long, 62 ft wide. Caltrans intends to construct a replacement bridge prior to demolishing the existing 

Bridge. Construction activities for the replacement bridge will require soil excavation. The area 

beneath the Bridge is steep, loose and rocky. The approximate project location is depicted on the 

attached Vicinity Map, Figure 1. The layout of the existing Bridge is depicted on the Site Plan,  

Figure 2.   

1.2 General Objectives 

The purpose of the scope of services outlined in TO No. 89 was to evaluate whether impacts due to 

sand-blast waste from bridge maintenance activities exist in the surface and near surface soils within 

the project boundaries. Additionally, we performed a lead-containing paint (LCP) and asbestos-

containing material (ACM) bridge survey. The results of the LCP and ACM survey are presented in a 

separate report. The investigative results will be used by Caltrans to inform the construction contractor 

if lead-impacted soil is present within the project boundaries for health, safety and soil 

management/disposal purposes.  
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2.0 BACKGROUND 

2.1 Potential Lead Soil Impacts 

Elevated lead levels in soil may exist beneath and adjacent to the existing Bridge due to historical 

bridge maintenance activities including sand-blasting of LCP and repainting operations. Samples of the 

existing bridge paint contained lead levels of 96,000 and 100,000 milligrams per kilogram (mg/kg). 

2.2 Hazardous Waste Determination Criteria 

Regulatory criteria to classify a waste as “California hazardous” for handling and disposal purposes are 

contained in the California Code of Regulations (CCR), Title 22, Division 4.5, Chapter 11, Article 3, § 

66261.24. Criteria to classify a waste as “Resource, Conservation, and Recovery Act (RCRA) 

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

 

For a waste containing metals, the waste is classified as California hazardous when: 1) the total metal 

content exceeds the respective Total Threshold Limit Concentration (TTLC); or 2) the soluble metal 

content exceeds the respective Soluble Threshold Limit Concentration (STLC) based on the standard 

Waste Extraction Test (WET). A waste has the potential of exceeding the STLC when the waste’s total 

metal content is greater than or equal to ten times the respective STLC value, since the WET uses a 

1:10 dilution ratio. Hence, when a total metal is detected at a concentration greater than or equal to ten 

times the respective STLC, and assuming that 100 percent of the total metals are soluble, soluble metal 

analysis is required. A material is classified as RCRA hazardous, or Federal hazardous, when the 

soluble metal content exceeds the Federal regulatory level based on the Toxicity Characteristic 

Leaching Procedure (TCLP). 

 

The above regulatory criteria are based on chemical concentrations. Wastes may also be classified as 

hazardous based on other criteria such as ignitability; however, for the purposes of this investigation, 

toxicity (i.e., lead concentrations) is the primary factor considered for waste classification since waste 

generated during the construction activities would not likely warrant testing for ignitability or other 

criteria. Waste that is classified as either California hazardous or RCRA hazardous requires 

management as a hazardous waste. 

 

Per Section 25157.8 of the California Health and Safety Code (HSC), waste that contains total lead in 

excess of 350 mg/kg must be disposed of at a Class I hazardous waste landfill facility.  
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3.0 SCOPE OF SERVICES 

The following scope of services was performed as requested by Caltrans in TO No. 89.  

3.1 Pre-field Activities 

 Contacted the local public utilities via Underground Service Alert (Ticket No. 0123125) on  
April 13, 2006, to attempt to delineate subsurface public utilities and conduits in proximity to the 
proposed boring locations. 

 Prepared a Health and Safety Plan dated April 2006 to provide guidelines on the use of personal 
protective equipment during the field activities. 

 Retained the services of Advanced Technology Laboratories (ATL) (ELAP No. 1838), a Caltrans-
approved and California-certified analytical laboratory, to perform the chemical analyses of soil 
samples. 

3.2 Field Activities 

The field activities consisted of collecting soil samples beneath the bridge on April 26, 2006. Thirty-

five soil samples were collected from twelve hand-auger soil borings (HA1 through HA12). The soil 

borings were excavated to an approximate maximum depth of 24 inches below ground surface (bgs). 

Soil samples were collected at general depths from surface to approximately 8 inches, 8 to 16 inches 

and from 16 to 24 inches bgs. The approximate boring locations are depicted on Figure 2. 



 

Antlers Bridge Replacement, Task Order 89  Contract 03A0937, EA 02-378900 

Project No. S8875-06-89 - 4 - May 24, 2006 

4.0 INVESTIGATIVE METHODS 

4.1 Boring Location Rationale 

The borings were performed in accessible areas beneath the abutment approach of each end of the 

bridge. Hand-auger borings HA1 through HA8 were performed on the north side of the Bridge, and 

borings HA9 through HA12 were performed on the south side of the Bridge.  

4.2 Soil Sampling Procedures 

A total of 35 soil samples were obtained directly from the hand-auger and transferred to Ziploc®  

re-sealable plastic bags. The soil samples were field-homogenized within the sample bags and 

subsequently labeled, placed in an ice chest, and delivered to ATL under standard chain-of-custody 

documentation.  

 

The sampling equipment was cleansed prior to each soil boring by washing the equipment with an 

Alconox™ solution followed by a double rinse with deionized water. The borings were backfilled with 

the soil cuttings. The field sampling activities were performed under the direct supervision of Geocon’s 

project manager. 

4.3 Laboratory Analyses 

The laboratory was instructed to homogenize the soil samples prior to analysis in accordance with 

Contract 03A0937 requirements. Total lead, pH and WET analyses were performed under standard 

turn-around-time. The soil samples collected within the project boundaries were submitted to ATL for 

the following analyses: 

 Thirty-five soil samples were tested for total lead following United States Environmental 
Protection Agency (EPA) Test Method 6010B.  

 Fifteen soil samples were further analyzed for WET soluble lead following EPA Test Method 
7420. 

 One soil sample was further analyzed for TCLP soluble lead following EPA Test Methods 
1311 and 7420. 

 Four soil samples chosen at random were analyzed for soil pH following EPA Test Method 
9045C. 
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Quality assurance/quality control (QA/QC) procedures were performed for each method of analysis 

with specificity for each analyte listed in the test method's QA/QC. The laboratory QA/QC procedures 

included the following: 

 

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

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

 One spiked sample for every ten samples, batch of samples or type of matrix, whichever was 
more frequent, with the spike made at ten times the detection limit or at the analyte level.  

Prior to submitting the soil samples to the laboratory, the chain-of-custody documentation was 

reviewed for accuracy and completeness. We also reviewed the analytical laboratory QA/QC provided 

with the laboratory report. These data show acceptable non-detect results for the method blanks, matrix 

spikes and appropriate recoveries for the laboratory control samples. Two of the duplicate results had 

relative percent differences (RPDs) of 62.1% and 191%, both greater than the accepted RPD limit of 

20%. The high RPDs were addressed by the laboratory, stating “RPD for duplicate (DUP) is outside 

criteria for samples 084075-020ADUP and 084075-030ADUP; however, the laboratory control sample 

(LCS) validated the analytical batch.” These results may be due to lack of matrix homogeneity. Based 

on the other laboratory QA/QC, no qualification of the data presented herein is necessary, and the data 

are of sufficient quality for the purposes of this report. Reproductions of the laboratory reports and 

chain-of-custody documentation are presented in Appendix A. 
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5.0 FIELD OBSERVATIONS AND INVESTIGATIVE RESULTS 

5.1 Soil Conditions 

Soil encountered during the excavation of borings was generally comprised of miscellaneous colluvium 

consisting of loose, dry, sand and silt with angular gravels. Evidence of sand-blast material/waste was 

not observed beneath the existing Bridge.  

5.2 Soil Analytical Results 

Soil analytical results for the Site are summarized hereinafter. The analytical results of the soil samples 

are summarized on Table 1. Laboratory reports and chain-of-custody documentation are presented in 

Appendix A. 

 

Total lead was detected in all 35 soil samples analyzed at concentrations ranging from 7.5 to 1,700 

mg/kg. Fifteen of the 35 soil samples had reported total lead concentrations greater than 50 mg/kg (ten 

times the STLC value for lead of 5.0 milligrams per liter [mg/l]). One soil sample (HA11-0) had a total 

lead concentration greater than the TTLC value for lead of 1,000 mg/kg.  

 

WET soluble lead was detected in each of the 15 soil samples analyzed at concentrations ranging from 

0.38 to 67 mg/l. Seven of the 15 soil samples had reported WET soluble lead concentrations exceeding 

the STLC value for lead of 5.0 mg/l. TCLP soluble lead was not detected above the laboratory method 

detection limit of 1.2 mg/l for the only soil sample analyzed (HA11-0). 

 

Soil pH values ranged from 6.4 to 8.6. 

5.3 Statistical Evaluation for Lead Detected in Soil Samples 

Statistical methods were applied to the total lead data to evaluate: 1) the upper confidence limits 

(UCLs) of the true means of the total lead concentrations for each sampling depth; and 2) if an 

acceptable correlation between total and soluble lead concentrations exists that would allow the 

prediction of soluble lead concentrations based on calculated UCLs. The statistical methods used are 

discussed in a book entitled Statistical Methods for Environmental Pollution Monitoring, by Richard 

Gilbert; in an EPA Technology Support Center Issue document entitled, The Lognormal Distribution in 

Environmental Applications, by Ashok Singh et. al., dated December 1997; and in a book entitled An 

Introduction to the Bootstrap, by Bradley Efron and Robert J. Tibshirani.  

5.3.1 Total Lead Distribution 

The presence of non-detects and/or low concentrations in total lead data sets can strongly skew sample 

data towards low values. In these cases, the data are often lognormally distributed or non-parametric 

and classical statistical methods do not work properly since they assume that the data exhibit an 
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underlying normal distribution. Consequently, it is necessary to apply the appropriate method when 

determining the UCLs on the true total lead means.  

5.3.2 Calculating the UCLs for the True Mean 

The upper one-sided 90% and 95% UCLs of the true mean are defined as the values that, when 

calculated repeatedly for randomly drawn subsets of site data, equal or exceed the true mean 90% and 

95% of the time, respectively. Statistical confidence limits are the classical tool for addressing 

uncertainties of a distribution mean. The UCLs of the true mean concentration are used as the mean 

concentrations because it is not possible to know the true mean due to the essentially infinite number of 

soil samples that could be collected from the site. The UCLs therefore account for uncertainties due to 

limited sampling data. As data become less limited at a site, uncertainties decrease, and the UCLs move 

closer to the true mean.  

 

Non-parametric bootstrap techniques used to calculate the UCLs are discussed in the previously 

referenced EPA document and in An Introduction to the Bootstrap. The bootstrap results are included 

in Appendix B. The calculated UCLs and statistical results are summarized in the table below: 

 

SAMPLE INTERVAL 
(inches) 

90% TOTAL 
LEAD UCL 

(mg/kg) 

95% TOTAL 
LEAD UCL 

(mg/kg) 

TOTAL LEAD 
MEAN 
(mg/kg) 

MINIMUM 
VALUE 
(mg/kg) 

MAXIMUM 
VALUE 
(mg/kg) 

0 to 8 471.1 513.2 296.1 7.5 1,700 

8 to 16  149.5 166.8 95 14 550 

16 to 24 66.3 71.8 45.1 9.0 190 

 

5.3.3 Correlation of Total and Soluble Lead 

Total and corresponding soluble (WET) lead concentrations are bivariate data with a linear structure. 

This linear structure should allow for the prediction of soluble lead (WET) concentrations based on the 

UCLs calculated above in Section 5.3.2.  

 

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

(x and y, respectively), the correlation coefficient [r] is used. The correlation coefficient is a ratio that 

ranges from +1 to –1. A correlation coefficient of +1 indicates a perfect direct relationship between 

two variables; a correlation coefficient of –1 indicates that one variable changes inversely with relation 

to the other. Between the two extremes is a spectrum of less-than-perfect relationships, including zero, 

which indicates the lack of any sort of linear relationship at all. The correlation coefficient was 

calculated for the 14 (x, y) data points (i.e., soil samples analyzed for both total lead [x] and soluble 

[WET] lead [y]) and equaled 0.939. A correlation coefficient greater than or equal to 0.8 is an 

acceptable indicator that a correlation exists. To achieve an acceptable correlation, the total and soluble 
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(WET) lead data for soil sample HA11-0 (1,700, 3.4) were omitted from the regression analysis. For 

the purpose of this report, an acceptable correlation was obtained. 

 

For the correlation coefficient that indicates a linear relationship between total and soluble (WET) lead 

concentrations, it is possible to compute the line of dependence or a best-fit line between the two 

variables. A least squares method was used to find the equation of a best-fit line (regression line) by 

forcing the y-intercept equal to zero since that is a known point. The equation of the regression line 

was determined to be y = 0.0805(x), where x represents total lead concentrations and y represents 

predicted soluble lead (WET) concentrations.  

 

This equation was used to estimate the expected WET soluble lead concentrations for the UCLs 

calculated in Section 5.3.2. Regression analysis results and a scatter plot depicting the 14 (x, y) data 

points along with the regression line are included in Appendix B. The predicted WET soluble lead 

concentrations are summarized in the table below. 

 

SAMPLE 
DEPTH (inches) 

90% TOTAL LEAD 
UCL (mg/kg) 

PREDICTED SOLUBLE 
LEAD (mg/l) 

95% TOTAL LEAD 
UCL (mg/kg) 

PREDICTED SOLUBLE 
LEAD (mg/l) 

0 to 8 471.1 37.9 513.2 41.3 

8 to 16  149.5 12.0 166.8 13.4 

16 to 24 66.3 5.3 71.8 5.8 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Soil Waste Disposal/Reuse Classification 

Elevated total and soluble lead levels above California hazardous waste thresholds were encountered to 

the maximum depth explored of 24 inches beneath the existing Bridge. Additional soil sampling and 

analytical testing would be necessary to characterize the vertical and lateral extent of elevated lead 

levels.   

 

Based on the elevated total and soluble lead concentrations, excavated soil extending to a depth of at 

least 24 inches should be either (1) managed and disposed of as a California hazardous waste or (2) 

stockpiled separately and resampled to confirm total and soluble lead concentrations for disposal 

and/or reuse evaluation.  

 

Based on the reported TCLP soluble lead concentration less than the federal regulatory TCLP value of 

5.0 mg/l, excess soil material generated at the Bridge project should not require disposal as a RCRA 

hazardous waste. 

 

Per Caltrans requirements, the contractor(s) should prepare a project-specific Lead Compliance Plan 

(CCR Title 8, Section 1532.1, the “Lead in Construction” standard) to prevent or minimize worker 

exposure to lead-impacted soil. The plan should include protocols for environmental and personnel 

monitoring, requirements for personal protective equipment, and other health and safety protocols and 

procedures for the handling of lead-impacted soil.   
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7.0 REPORT LIMITATIONS 

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

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

 

This report is not a comprehensive site characterization and should not be construed as such. The 

findings as presented in this report are predicated on the results of the limited sampling and laboratory 

testing performed. In addition, the information obtained is not intended to address potential impacts 

related to sources other than those specified herein. Therefore, the report should be deemed conclusive 

with respect to only the information obtained. We make no warranty, express or implied, with respect 

to the content of this report or any subsequent reports, correspondence or consultation. Geocon strived 

to perform the services summarized herein in accordance with the local standard of care in the 

geographic region at the time the services were rendered. 
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Introduction 
This report serves to address the erosion control, soil restoration and re-vegetation aspects that influence the 
construction of the realignment for Interstate 5 in Shasta County, California. Specifically the realignment segment of 
Interstate 5 will be constructed in conjunction with the Sacramento River (Antler) Bridge Replacement (Br. 06-
0089) from KP 63.80 to KP 64.62.  
 
The Office of Landscape Architecture – North North Region (Redding) has prepared this Erosion and Revegetation 
Report based upon a literature study, Caltrans Geotechnical Design Report, site reconnaissance and a “Cut Slope 
Profile Vegetation Density Study”(CSPVDS). Information presented herein is intended to assist Caltrans Project 
Development and Construction Management personnel. The report should be made available to prospective bidders 
and contractors. 
 
Pertinent Reports and Investigations 
 
The following is a list of documents that were reviewed in preparation of this report: 
 

1) Geotechnical Design Report (Antler Bridge 06-0089) and its reference materials. 
2) Statewide General Construction Storm Water Pollution Control Permit. 
3) Existing Cut Slope Profile Vegetation Density Study  
4) Caltrans Highway Design Manual 
5) Caltrans Storm Water Quality Handbook Project Planning and Design Guide 
6) Caltrans Standard Specifications and Plans. 
7) SOIL STRATEGIES - For Stormwater Management, Erosion Control. (See Appendix)  

 
GENERAL INFORMATION 
Existing Facilities and Proposed Improvements 
 
The proposed realignment will consist of several large cuts up to 22 meters (72 Feet) in height and fills up to 4 
meters (13 Feet) thick  through the rolling and steep mountainous terrain. 
 
Physical Setting 
 
The physical setting of the project site and the surroundings area was reviewed to aid in project design and 
construction planning. The physical setting includes climate, topography, drainage, man-made and natural features, 
geology, soils characteristics and their re-vegetation probability. 
Climate 
According to  the Western Regional Climate Center, the average annual precipitation at Dunsmuir Treatment Plant 
(located approximately 38-km (24 miles) north of the project site) is 1600 mm (63 inches). The majority of this 
precipitation (80%) occurs during the months of November to March. The average snowfall in this area is 
approximately 701 mm (27 inches). Additional information can be found within the Geotechnical Report. 
 
Man-made and Natural Features of Engineering and Construction Significance. 
 
The land along the proposed alignment is owned by State of California and the United States Forest Department. 
Culverts and drains were installed where the creeks intersect the existing roadway. Downstream fragmentation is 
apparent from increased velocities and quantities of water resulting from the addition of impermeable surfaces. 
 
Embankment fills slopes along the roadway were placed at 2:1 (H:V) and cut slopes are at 1:1 (H:V) or flatter. 
Existing fill areas and slopes are stabilized by prolific and substantially natural re-vegetatation cover. Cut slopes 
have experienced varying degrees of revegetation and are heavely dependent on the supporting surfaces and 
subsurface characteristics and location on the particular cut slope. 
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Regional and Local Geology 
 

The project area is located within the Klamath Mountain geomorphic province of California. This area is underlain 
by Mississippian marine deposits (Bragdon Formation), which 
consists of thinly bedded meta-shale, interstratified meta-
siltstone, meta-sandstone and conglomerate. In general, the 
attitude of the Bragdon Formation within the proposed cuts is 
North 50 degrees west; 55 degrees northeast.  
 
Generally, observations made along this portion of the route 
indicate that locations having an attitude (strike plane between 
shale/sandstone layers) parallel to and dipping towards the 
travelway at 3:1 (33%) or greater do not stabilize (or 
revegetate). A more substantial stabilization strategy will be 
required where these and similar conditions exist. Similar 
conditions were noted to exist south of station R-108+50. 
 
Soil Survey, Exploration and Geophysical Studies 
 

Currently, the NRCS has no soil survey information for this area. Based on Geotechnical examination of the site, the 
soil present at the site consists (less than 4 meters [13 feet] thick) of silty sand to well graded gravel with cobbles. 
Bedrock underlies a majority of the project. Cuts would require moderate to difficult ripping. A small limited area 
will require blasting. The majority of the larger cut slopes lie south of Station 111+00. Existing slopes in this area 
appears to be dominated by weathered, continuously raveling, and eroding consolidated to semi-consolidated, course 
to finer shale and sand stone deposits. The geotechnical report identifies this as meta-shale and meta sandstone 
typically fractured and weathered near the surface but becoming more compact with depth. Observations of this 
material within deeper existing cuts near the project indicate that when the material becomes exposed to weathering, 
natural stabilization for erosion control purposes on slopes greater than 4:1 (H:V) is unlikely. Most similar slopes 
along this portion of the route, thought stabilized when cut in the 1960s, continue to ravel, erode the cuts have not 
adequately revegetated to meet current policy. 

 
 
Geotechnical Conditions 
Natural Slope Stability 
The project area consists of rolling terrain with rounded hills and moderately to steep drainage channels with slopes 
as steep as 1:1 (H:V). The natural slopes in the project area are covered with modest depths of vegetation litter, 
vegetated with native trees and shrubs throughout and grasses in some isolated and open spots. Rock outcrops are 
not typically exposed on slopes adjacent to the project, except where there is lake hydraulic action on exposed rock, 
and where seen on the distant mountainsides. Based on field observations, the existing natural slopes appear to be 
stable and the erosion is limited to existing drainage channels, where the flow is concentrated.  
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Erosion  
As shown on the Geotechnical Report, there are many existing slopes within the project boundaries and in adjacent 
areas. As compared to existing natural slopes, the 1:1 (H:V) cuts slopes are all missing a great deal of vegetation or 
very lightly revegetated. More consolidated and monolithic foundation materials exhibit almost no vegetation cover 
at steeper inclines, while other less consolidated base material and flatter areas have varying degrees of vegetation 
dependent on soil striations/layering and position on the slope. Striation of parent material that weather at different 
speed in some cases support growth on the stable striations above the more stable layers especially when the lower 
layer is denser and resistant to moisture peculation. Most vegetation is prolific at the toes of existing cut slopes 
where natural debris, slope erosive ravel, snow and moisture accumulate. Continuous ravel and erosion on un-
stabilized slopes is substantially greater than the little to no erosion on the stabilized native background natural 
slopes. Erosion on existing stabilized fill slopes, is mild to non existent and similar performance can be expected on 
fill placed for the new alignment providing proper erosion control measures, such as soil enhancements, surface 
enhancement including terraceing, roughing, hydroseeding and incorporation of indigenous vegetation. 
 

 
 
Existing fill areas are substantially made up of crushed rock, gravel, and cobbles, and they do not exhibit good 
revegetation potential. Fill having these characteristics will need to be covered over with gravel, cobble and a layer 
of suitable select material for modification and re-vegetation introduced. Increased revegetation success could be 
anticipated with the incorporation of a moisture resistant barrier layer between the upper select top material and the 
gravel cobble under layers. 
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STORM WATER REVIEW AND COMPLIANCE 
 
In our attempt to comply with California Water Quality Order 99-08-DWQ for Construction Activity and watershed 
restoration requirements by Army Corp/ EPA all disturbed surfaces occurring as a result of construction will be 
permanently stabilization prior to project completion.  
 
The objective (as defined by our storm water program) is to prevent all construction resulting pollutants from 
contacting storm water and with the intent of keeping all products of erosion from moving off site into receiving 
waters. Increased volumes and velocity's are identified as products that may cause off site erosion and result in off 
site receiving water pollution contributing impacts. 
 
The focus (Landscape Architecture) on permanent BMPs (usually post-construction) shall include BMPs which 
primarily address source control by stabilization through integration of permanent erosion control measures. 
However, and in addition, maintenance, safety, environmental and aesthetic considerations are also taken into 
consideration when complying with permit requirements. Areas extending beyond the clear recovery area, are of 
special concern when attempting to fulfill our full responsibility. 
 
To comply with the general permit (water quality) requirements, recommendations for permanent stabilization will 
use most practicable currently available applications (items currently identified in our standards) to minimize to the 
maximum extent all impacts that may reduce physical and biological integrity to adjacent wetlands or watercourses 
of concern identified by Caltrans Environmental Unit. 
 
In keeping with Caltrans policies: 
 Caltrans Storm Water Quality Handbook, Project Planning and Design Guide (CPPDG) “For all Caltrans 
projects, Caltrans will maximize vegetation-cover” and employ slope/surface protection and conveyance systems as 
our primary action. 
 
In keeping with the requirements of the state wide construction permit final stabilization for the purposes of 
submitting a Notice of Completion of Construction (NCC) (similar to Notice of Termination NOT) are satisfied 
when two conditions are met: 
All soil disturbing activities are completed AND EITHER OF THE TWO FOLLOWING CRITERIA ARE MET: 
(1) A uniform vegetative cover with 70 percent coverage has been established OR: equivalent stabilization measures 
have been employed. These measures include most other erosion resistant soil covering or treatments.  
(2) Where background native vegetation covers less than 100 percent of the surface, such as in arid areas, the 70 
percent criteria is adjusted as follows: If the native vegetation covers 50 percent of the ground surface, 70 percent of 
50 percent (.70 X .50= .35) would require 35 percent total uniform surface coverage. 
 
The CPPDG, state wide construction permit, Caltrans Highway Design & Roadside Maintenance Manuals general 
policies and the projects environmental document visual impact study all work together to support the above 
stabilization strategies. SEE APPENDIX CALTRANS AESTHETICS POLICIES 
 
In keeping with the CPPDG and other environmental and Caltrans policies, permanent perennial vegetative cover 
shell only be considered for areas that can support the selected vegetation long-term. Surfaces shall be designed to 
minimize overland and concentrated flow depths and velocities, and maximize contact time between water and 
vegetation surfaces. This will enhance infiltration and pollutant removal opportunities. As required by the CPPDG 
Landscape Architecture evaluated the site to select the appropriate surface, vegetation and planting strategy. Soil 
type & condition, site topography, climate and season, types of appropriate native vegetation suited to the site, and 
maintenance factors were considered to assist in selecting BMPs.  
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To identify areas that can support vegetation long-term, existing cut, fill & native slopes in the project area were 
studied.  
 
Fill Areas 
General studies have shown that fill slopes (and other flatter disturbed areas) should 
be provided with: 

(1) Thirty inches of suitable select soil distributed over native poorly graded 
silty sand with gravel or cobbles, and  

(2) stabilized by the incorporation of 32% by volume compost amendment into 
the top twelve to eighteen inches, and  

(3) horizontally compacted to 75 to 85% show the strongest re-vegetation 
potential.  

To enhance revegetation, flatter fill areas should have a water resistant barrier layer 
between the select top material and the gravelly cobble base material. SEE 
APPENDIX SOIL STATEGIES. 
 
Cut Areas 
To evaluate cut slope re-vegetation potential a “Cut Slope Profile Vegetation Density Study”(CSPVDS) was 
conducted on existing cut slopes in and adjacent to the project area. The findings of the CSPVDS study were 
directly related to the foundation material, fracturing density, relative slope angle and the parent materials natural 
stability. 
 
Solid consolidated, monolithic and un-
fractured bedrock was not dominant in the area 
but where present had little vegetation or re-
vegetation cover. Exceptions were noted 
anywhere rock fracturing occurred and at the 
toe of all existing slopes. Each of these 
locations (fractures and slope toes) supported 
increased densities of native specie 
independently developing. The localized 
microenvironments in the many surface 
fractures and along the length of slope toes 
provide increased protection and a more 
suitable germination environment (deeper ravel 
mixed with accumulated organic mater and 
moisture), to allow for native plant 
proliferation. The predominant rock in the area is not solid and the existing rocks natural fracturing and sheeting 
characteristics together with reoccurring freeze/thaw cycles further compound continued ravel, erosion and natural 
native specie re-vegetation at the slope toes over time.  
Generally, observations made along this portion of the route indicate that locations having an attitude (strike plane 
between shale/sandstone layers) parallel to and dipping towards the travelway at 3:1 (33%) or greater do not 
stabilize (or revegetate). A more substantial stabilization strategy will be required where these and similar conditions 
exist. Similar conditions were noted to exist south of station R-108+50. Slopes should be substantially and 
permanently stabilized to reduce continued ravel, erosion, water volume and velocities to decrease the potential for 
increased down stream or off site impacts, prior to completion of the project.  
 
For erosion control purposes on cut slopes, the dominant characteristic evident throughout the local area defining the 
subsurface geologic formation is unconsolidated, moderately to heavily fractured, shale, siltstone, sandstone 
including gravel and cobbles. All slopes in excess of 4:1 (H:V) surfaces, not initially and permanently stabilized at 
construction and continuously exposed to natural weathering,  thereafter continue to breakdown and experience 
surface erosion and raveling on upper slopes until permanently stabilization of the slope is undertaken and 
successful. This continuing surface erosion, on upper slopes, further exacerbates the establishment of native species 
and permanent slope stabilization. Dust, blowing humus, native seeds, snow, moisture etc. can not accumulate 
adequately, to begin germination and initial and effective long-term colonization. Exceptions to re-establishment 
were noted anywhere surface fracturing was frequent and especially at the toe of all slopes where ravel accumulated. 



Page 8 of 16 

At these locations, especially along the toes of slopes, a supportive environment enhanced by accumulated 
appropriate native materials accelerated natural and independent vegetation re-establishment. 
 

 
Permanent stabilization to minimize pollutant load to the maximum extent is required by our state wide constriction 
permit using standard and recognized construction practices. Project areas studies indicate that reasonable re-
vegetation can occur using typical and practical standard practices recognized by Caltrans. In addition these standard 
and practical practices also support Caltrans roadside maintenance and visual quality (aesthetic scenic) policies.  
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EROSION AND REVEGETATION CONCLUSIONS AND RECOMMENDATIONS. 
 
To achieve full compliance with the statewide construction permit and visual scenic quality policies the following 
practical practices should be used on this project: 
 
GENERAL  

1) Develop a soil management plan including practical stratiges for accumulation, protection, redistribution, 
protected placement, and rehibilitation and stabilization. 

2) Strip and stockpile select material (topsoil, duff or other suitable growing medium) and incorporate 
removed vegetation during construction and use the stockpiled materials for permanent stabilization in the 
surface preparation prior to the permanent seeding and revegetation operations.  

 
DISTURBED FILL AREAS (ALL) 

3) All fill areas should receive twenty four to thirty inches of suitable select soil distributed over native poorly 
graded silty sand with gravel or cobbles.  

4) Stabilized select material by the incorporation of compost amendments bringing total amendment content 
to 32% by volume compost amendment in the top twelve to eighteen inches.  

5) Fill areas should be horizontally compacted not to exceed 75 to 85% relative density and left with a 
terraced and roughened finished surface.  

6) Incorporate nutrients at a rate identified by appropriate laboratory testing. 
7) To support and expidite revegetation establishment, incorporate a moisture penetration resistant layer 

between the upper select material (24-30 inches deep) and the lower gravelly material.  
8) All fill areas should receive a one-inch mulch cover over hand dry applied broadcast native species seed or 

typical erosion control type “D” with the addition of appropriate background native species.  
9) Areas adjacent to, and visible from the highway (and visible from lake areas) will receive increased 

densities of supportive materials including vegetation. Areas with less visibility may have costly additives 
reduced by up to 40%. 

10) As an alternative to number one (#2) above “retaining existing vegetation”, imported composted material 
could be incorporated into the surface of areas to be revegetated (32% by volume) and at a larger depth and 
diameter within individual and larger planting holes. It is generally accepted, and a typical planting 
practice, that when planting larger plant material the receiving hole should receive improved soil to about 
twice the diameter of the root ball. 

 
FILL SLOPES  

11) Improved revegetation stratagies will include flattening all fill slopes to 3:1 (H:V) or flatter where practical. 
12) Adjacent to the travelway only, at the tops and toes of slopes exceeding 4:1 (H:V) incorporate indigenous 

colored RSP (or stained RSP to background indigenous color) to add stability, decrease the proliferation of 
vegetation and support fire retardation along the travelway. RSP longitudinal edge furthest from the 
travelway should be varied and undulating to provide a natural looking transition into the background 
vegetation. 

13) Beyond the RSP treatment transition to native grasses and small shrubs with larger material being placed 
beyond the clear recovery zone where the incorporation of a full complement of practical and typical 
background native species should be encouraged. 

 
ALL CUT SLOPES (SEE TABLE Cut Slope Guidelines) 

14) Adjacent to the road, the slope should be sloped at the designated angle and longitudinally chiseled or 
scraped leaving the surface as smooth as reasonably achievable using typically available excavation 
techniques. The smooth surface should be carried to the backside or upper edge of the clear recovery zone 
where a benched, roughened and natural surface should begin. 

 
CUT SLOPES (LESS CONSOLIDATED) See Table Below: “Cut Slope Guidelines” 

15) Leave the longitudinal slopes within the clear recovery as smooth as practical using typically available 
excavation techniques. See # 13 above. 

16) To the maximum extent, increase the number of slope toes by the incorporation of steps on all materials 
that have the potential for continued ravel or are of a strongly fractured or layered basic nature or character. 
This especially includes all areas where cutting can be accomplished by ripping and also in all areas where 
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mechanical or expansion wedging or fracturing can be accomplished. Expiditious revegetation is usually 
ehanced by incorporating steps or benches.  

16) If improved fill material is used on steps or benches the space between benches can be increased by forty 
percent. 

17) If improved fill material is used on steps every other step can be left un-planted. 
18) Unconsolidated and heavily fractured step top material areas Should also receive typical erosion control 

type “D” with the addition of a smaller quantity of appropriate background native species. Areas adjacent 
to, and visible from the highway (and lake areas) will receive increased densities of supportive materials 
including vegetation. 

19) Where attitude (strike plane between shale/sandstone layers) parallel to and dipping towards the travelway 
at 3:1 (33%) or greater a more substantial stabilization strategy should be utilized. Similar conditions were 
noted to exist south of station R-108+50. In this location a retaining structure should be considered. Using 
stabilized stepped slopes 3:1 or flatter on any portion of the cut slope remaining above the wall. 

  
CUT SLOPES (MONOLITHIC/ CONSOLIDATED) See Table Below: “Cut Slope Guidelines” 

20) On slopes, establish 
longitudinal vertical and 
horizontal benching. 
Benches should be at 
intervals consistent with 
typically existing cut 
slope re-vegetation 
height now along the 
route. Benches at a max 
of 15 feet should 
encouraging 
opportunities for natural 
vegetation and re-
establishment at vertical 
intervals to allow the 
cover of the slope face 
and support a 
resemblance to the 
background vegetation 
density and reach an 
appearance of 70% of 
background in an extended time frame, (15 to 30 years). 

21)  If fill material will be used on benches the space between benches can be increased by forty percent (40%) 
and the appearance of 70% of background will likely occure in a much shourter time frame, (7 to 15 years). 

22) Benches with fill should also receive typical erosion control type “D” with the addition of a smaller 
quantity of appropriate background native species. Areas adjacent to, and visible from the highway (and 
lake areas) will receive increased densities of supportive materials including vegetation. 

23) Surfaces should be left in a roughened and fractured state with no flat chiseled planes on the majority of the 
upper slopes. 

 
These recognized standard Caltrans practices will use typically available technology and provide the best 
opportunity to minimize to the maxim extent practical the prevention of all construction resulting pollutants from 
contacting storm water and maintain the spirit of the intent to keep all products of erosion from moving off site into 
receiving waters. In addition to meeting storm water requirement, these standardized applications support required 
existing visual and scenic quality standards within this viewshed and along this portion of the route.  
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ID BASE MATERIAL
Procedure BOTTOM MIDDLE TOP

1/3 1/3 1/3
&/or CRV
0-15' MAX

H:V H:V H:V
A) CONSOLIDATED MONOLITHIC 1/2:1 1:1 1 1/2:1

BLAST ONLY MATERIAL
Steps/ Catchtment (15% Min. H:V Tilt Back) NO NO NO
No Maintenance Bench (Vertical Distance) NO 16' MAX 16' MAX
Bench Witdth 0 8' MIN 8' MIN
Surface to Remain Smooth YES NO NO
Surface to Remain Rough NO YES YES
Moisture Resistant Step Base Layer NO NO NO
Select Material Step Top NO YES YES
Gabion W/fill (indiginous colord rock) NO YES YES
Slope Rounding/ Setback NO NO NO

B) CONSOLIDATED SHALE OR SANDSTONE 1:1 1 1/2:1 2:1
 DIFFICULT RIP OR MINI BLAST
Steps/ Catchtment (15% Min. H:V Tilt Back) NO 3' H&V 3' H&V
No Maintenance Bench (Vertical Distance) NO NO NO
Bench Witdth 0 0 0
Surface to Remain Smooth YES NO NO
Surface to Remain Rough NO YES YES
Moisture Resistant Step Base Layer NO YES YES
Select Material Step Top NO YES YES
Gabion W/fill (indiginous colord rock) NO NO NO
Slope Rounding/ Setback NO NO YES

C) OTHER MATERIAL 1 1/2:1 2:1 2 1/2:1
 MODERATE TO EASY RIPPING
Steps/ Catchtment (15% Min. H:V Tilt Back) NO 2' H&V 2' H&V
No Maintenance Bench (Vertical Distance) NO NO NO
Bench Witdth 0 0 0
Surface to Remain Smooth YES NO NO
Surface to Remain Rough NO YES YES
Moisture Resistant Step Base Layer NO YES YES
Select Material Step Top NO NO NO
Gabion W/fill (indiginous colord rock) NO NO NO
Slope Rounding/ Setback YES YES YES

SLOPE

Table: Cut Slope Guidelines
Water Pollution/ Permanent Erosion Control Revegetation - Aesthetics Integration
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Appendix Alternatives 
 
Alternative #1: 
Kuranda Road Option 
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Alternative #2: 
 

 
 
Alternative #3 
Unmodified Typical Cut Slopes (no steps or benches) 
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APPENDIX EXISTING STEPS/BENCHES 

Project Area Revegetation 
 



TYPICAL TREATMENT ADJACENT 
TO BRIDGE ABUTMENTS (RSP)



• REDUCE SOIL MIGRATION/EROSION
• COST EFFECTIVE
• SUPPORT LONG TERM RE-VEGETATION
• CORRIDOR CHARACTER CONSISTENCY
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Appendix: Caltrans Aesthetics 
Caltrans Highway Design Manual 
Topic 901.1 - Landscape Architecture 
Program  
The Landscape Architecture Program is responsible for the 
development of policies, programs, procedures, and standards 
for all aspects of the Roadside Program … including; 
revegetation, restoration, Roadside Management, 
Beautification, Modernization and Scenic Highways. 
 

Topic 109 - Scenic Values in 
Planning and Design  

109.1 Basic Precepts  
On any highway, pleasing appearance is an important 
consideration. Scenic values must be considered along with 
safety, utility, economy, and all the other factors considered 
in planning and design. This is particularly true of the many 
portions of the State Highway System situated in areas of 
natural beauty. The location of the highway, its alignment 
and profile, the cross section design, and other features 
should be in harmony with the setting. Economy consistent 
with traffic needs is of paramount importance, although a 
reasonable additional expenditure can be justified to enhance 
the beauty of the highway. 
 
 

Topic 109.3 Aesthetic Factors  
Throughout planning and design consider the following:  
 
(a) The location of the highway should be such that the new 

construction will preserve the natural environment and 
will lead to and unfold scenic positions. In some cases, 
additional minor grading not required for roadbed 
alignment may expose an attractive view or hide an 
unsightly one.  

(b) The general alignment and profile of the highway should 
fit the character of the area traversed so that unsightly 
scars of excavation and embankment will be held to a 
minimum. Curvilinear horizontal alignment should be 
coordinated with vertical curvature to achieve a pleasing 
appearance.  

(c) Existing vegetation (e.g., trees, specimen plants, 
diminishing native species or historical plantings) 
should be preserved and protected to the maximum 
extent feasible during the planning, design, and 
construction of transportation projects. Whenever 
specimen or mature trees are present, especially in 
forested areas, a tree survey should be made to provide 
accurate data on the variety, condition, location, size, 
and ground elevations of trees affected.  

(d) Appropriate replacement planting should be provided 
when existing planting is removed. When native or 
specimen trees are removed, replacement planting 
should reflect the visual importance of the plantings lost. 
Where the visual impact of tree removal is substantial, 
replacement with large transplants or specimen size trees 
may be appropriate. If not, an appropriate quantity of 
smaller replacements may be required to ensure eventual 
survival of an adequate number of plants.  
Provisions for watering and establishment of 
replacement planting should also be considered. The 
District Landscape Architect should be consulted early 

in the planning and design process so that appropriate 
conservation and revegetation measures are 
incorporated.  

(e) Existing vegetation such as trees or large brush may be 
selectively thinned or removed to open up scenic vistas 
or HIGHWAY DESIGN MANUAL 100-15 September 
1, 2006  and provide a natural looking boundary 
between forest and cleared areas. Vegetation removal 
for aesthetic purposes should be undertaken only with 
the concurrence of the District Landscape Architect.  

(f) Vista points should be provided when views and scenery 
of outstanding merit occur and feasible sites can be found. 
(See Topic 904 for site selection criteria.)  
(g) Whenever feasible, wide medians and independent 

roadways should be provided on multilane facilities as 
these features add scenic interest and relieve the 
monotony of parallel roadways.  

(h) Bridges, tunnels, and walls merit consideration in lieu of 
prominent excavation and embankment slopes when 
costs of such alternates are not excessive.  

(i) Slopes should be flattened and rounded whenever practical 
and vegetation provided so that lines of construction are 
softened.  

(j) Structures should be located and designed to give the most 
pleasing appearance.  

(k) Scars from material sites should be avoided. Planting 
compatible with the surroundings should be undertaken 
to revegetate such scars when they are unavoidable.  

(l) Drainage appurtenances should be so located that erosion, 
sumps, and debris collection areas are hidden from view 
or eliminated when site conditions permit.  

(m) Interchange areas should be graded as flat as reasonable 
with slope rounding and contouring to provide graceful, 
natural looking appearance. The appearance can be 
further enhanced by planting a vegetative cover 
appropriate to the locality, being careful to maintain 
driver visibility.  

(n) In locations where graffiti has been excessive, concepts 
such as limiting accessibility, planting, and surface 
treatments should be considered to deter graffiti.  

(o) Roadsides should be designed to deter weed growth along 
the traveled way, and to provide for mechanical litter 
collection.  

 
Topic 707 - Slope Treatment 

Under Structures  
707.1 Policy  
Structure end slope should be treated to:  
(a) Protect slopes.  
(b) Improve aesthetics.  
(c) Reduce long term maintenance costs.  
 
Other areas in the manual where Aesthetics is discussed. 

 
AESTHETIC FACTORS  
Contour Grading and Slope Rounding ------------ 304.4  
In Design------------------------------------------------ 109.3  
Materials and Color Selection ---------------------- 705  
Noise Barrier ----------------------------------------- 1102.6  
Planting ------------------------------------------------ 902.1  
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Retaining Walls -------------------------------------- 210.5 
 

The HDM is supported by the SER; 
California Standard Environmental 
Reference: 

Visual Impact Assessments & Preparer Qualifications:     
Scenic Resource Evaluations and Visual Impact 
Assessments are performed under the direction of 
licensed Landscape Architects. Landscape Architects 
receive formal training in the area of visual resource 
management with a curriculum that emphasizes 
environmental design and context sensitive solutions. 
Landscape Architects also understand the 
constructability and maintenance issues when 
recommending specific mitigation measures 

Processing and Approval For projects requiring both 
state and federal environmental approval the 
Landscape Architect submits the completed Scenic 
Resource Evaluation /Visual Impact Assessment 
(SRE/VIA) to the Environmental Coordinator (or for 
local projects the preparer of the environmental 
document). The document writer incorporates the 
findings and recommended mitigation measures 
identified in the SRE/VIA and provides a copy to the 
Landscape Architect for review. Mitigation measures 
can involve avoiding, minimizing, or compensating for 
proposed project impacts. The completed SRE/VIA 
serves as a supporting technical study and is 
referenced in the environmental document. Upon 
receipt of this information the environmental staff in 
coordination with the Project Development Team will 
determine which level of environmental document is 
appropriate for the project.  

For local assistance projects (federal aid projects off the 
State Highway System), the Preliminary Environmental 
Studies (PES) form is used to indicate whether a 
detailed technical report will be required for visual and 
aesthetic resources. Additional information on local 
assistance procedures is contained in the Local 
Assistance Procedures Manual.  

CUMULATIVE IMPACTS   A cumulative effect is defined 
in the NEPA Regulations as "the impact on the 
environment which results from the incremental impact 
of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of 

what agency (Federal or non-Federal) or person 
undertakes such other actions”. Cumulative impacts 
can result from individually minor yet collectively 
significant actions taking place over a period of time. 
CEQA has similar language and requirements. 

While removing trees or excavating slopes may not be 
considered major impacts on an individual project, 
similar impacts on past, or future projects within a 
highway corridor can result in a cumulative impact when 
considering the combined result.  

Because different agencies have differing approaches 
to cumulative impacts, it is recommended that 
interagency coordination begin early in project 
development. Also refer to the Department's Guidance 
for Preparers of Cumulative Impact Analysis. 
 
Director Policy Support: 
DP-22 Context Sensitive Solutions:  

The Department uses “Context Sensitive Solutions” 
as an approach to plan, design, construct, maintain, and 
operate its transportation system.  These solutions use 
innovative and inclusive approaches that integrate and 
balance community, aesthetic, historic, and environmental 
values with transportation safety, maintenance, and 
performance goals. Context sensitive solutions are reached 
through a collaborative, interdisciplinary approach involving 
all stakeholders. 

 
DP-25 Best Practices 

The California Department of Transportation 
(Department) investigates and implements best practices in 
all its endeavors to improve delivery of products, projects, 
and services. 

 The Department shares and implements 
best practices throughout the Department, as appropriate, so 
that maximum benefits are realized. 

The Department shares its best practices within the 
Department, and with transportation agencies globally, as 
well as locally. 

The Department searches for best practices from 
transportation agencies around the world – as well as 
nationally, locally, and internally. 
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To: GUDMUND SETBERG Date: July 31, 2008 
Senior Bridge Designer 
Division of Engineering Services File: 02-SHA-5-KP 64.63 (PM 40.16) 
Bridge Design Branch 2 Sacramento River (Antlers) Bridge 
Office of Bridge Design North (Replace) 
 Bridge No. 06-0210 
 EA 02-378901 
Attention:  Mr. Jason Lynch  
 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES – MS 5 
 

Subject:  Supplemental To Foundation Report Dated July 31, 2008. 
 

Load Test 
 
This memo adds recommendations for a load test to be performed at the Antlers Bridge 
on Interstate 5 in Shasta County.  The load test shall be performed utilizing the Osterberg 
cell method.  This testing will be performed by the Contractor and LOADTEST, Inc.   
 
The load test will be performed in the middle of Pier 4 at the approximate location of 
Boring B-3, as shown on the Plans.  The test pile will be constructed with a 2.2-meter (m) 
(7.2 feet (ft)) diameter steel casing and a 2 m (6.5ft) diameter rock socket.  The steel 
casing specified tip elevation is 284.1 m, which is approximately 1 m into rock.  The rock 
socket will extend 10.7 m (35 ft) below the casing tip to an elevation of 273.4 m.  The 
cut-off elevation for the rock socket is 284.1 m.   
 
The load test will utilize three Osterberg load cells (O-cells).  There will be three 34-inch 
diameter O-cells just off the bottom arranged in a triangular pattern.  The O-cells will be 
attached to a carrying frame.   Twelve strain gauges will be attached to the carrying frame 
at three elevations to measure the movement of the pile.  At each of these three locations 
there will be four strain gauges arranged at equal distances around the pile.  The strain 
gauges will be attached to 1.5 m long, #13 rebar sister bars.  The sister bars will be 
attached to the carrying frame at three locations along the rock socket.  The three 34-inch 
diameter O-cells have the capacity to test a total of 160135 kN (36000 kips).   
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To measure movement from the pile, LOADTEST, Inc. requires a ridged reference frame 
above the pile.  The reference frame must not be subject to movement by regular 
construction activities or wave action from the lake.  An isolation casing should be placed 
at the support locations for the reference frame.  12-inch diameter pipe piles or 12-inch 
H-piles should then be driven inside the isolation piles to the top of rock for sufficient 
support.  The reference beam support piles must be at least 6.6 m (21.6 ft) horizontal 
distance from the center of the test pile.   
 
Cleaning of the bottom and inspection methods for the test pile should be the same as 
those used for the production piles.  It is essential to have a clean pile bottom to enable 
successful analysis of the available end bearing. 
 
PVC casings will be attached to the full length of the carrying frame along the perimeter 
so that nondestructive testing maybe performed after concrete is placed.  Hoops should 
be attached to the carrying frame to support the PVC casings.  Notches will also need to 
be cut out of the steel plates to make room for the inspection tubes. 
 
The testing of the test pile shall consist of engaging the three 34-inch diameter O-cells at 
the tip of the pile.  This should provide the Engineer with an estimate of the end bearing 
and skin friction values for the material tested.   
 
Coordination between the Contractor and LOADTEST, Inc. is necessary for the load test 
to be performed successfully. 
 
Table 1 contains the specified tip elevations for the steel casing and rock socket, and 
elevations for the O-cells and strain gauges. 
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Table 1.  Test Pile Recommendations. 
 

Item 

Steel 
Casing 

Specified 
Tip 

Elevation 
(m) 

Rock 
Socket 

Specified 
Tip 

Elevation 
(m) 

Specified 
bottom of 

O-cell 
Elevation 

(m) 

Strain 
Gauge 

Specified 
Elevation 

(m) 

Cut Off 
Elevations 

(m) 

2.2 m Casing 284.1 N/A N/A N/A N/A 
2.0 m Rock 

Socket 
N/A 273.4 N/A N/A 284.1 

O-cell 96080 
(3x16014) kN 

N/A N/A 273.7 N/A N/A 

Strain Gauge 
#1 

N/A N/A N/A 283.0 N/A 

Strain Gauge 
#2 

N/A N/A N/A 281.5 N/A 

Strain Gauge 
#3 

N/A N/A N/A 278.2 N/A 

 
 
 
 
 
Construction Considerations 
 
1. Steel Casing Piles 

 
1. Prior to any driving of the steel casings, the Contractor should perform a 

driveability study at the test pile location. 
 
2. The steel casing will be installed into hard bedrock.  The Contractor should 

anticipate hard driving/drilling conditions.  If the Contractor chooses to drive the 
steel casing, caution shall be taken to prevent damaging the tip of the casing. 

 
3. The top of rock surface is sloping up to 10˚.  The pile installation method shall 

prevent casing from drifting. 
 

4. Due to the sloping top of rock surface, and presence of hard rock, the steel casing 
cannot be seated into rock by conventional driving alone. 

 
5. No geotechnical capacity was given to the steel casing. 

 
6. Weak soil conditions may cause the steel casings to sink under their own weight. 
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7. If driving is the chosen method for casing installation, Pile Dynamic Analysis 
(PDA) testing is recommended to monitor pile driving.  The PDA 
testing/monitoring should help to prevent the steel casing from being overstressed 
during driving. 

 
8. The installed pile tip for the steel casing should be at the elevation presented in 

Table 1.  If the Contractor elects to install the steel casing below the elevation 
shown on the Plans, the rock socket shall be extended a corresponding distance 
below specified tip.  In this case this Office shall be contacted for pile tip 
evaluation.  

 
9. If rock is encountered at an elevation higher than 285.1 m, the steel casing tip 

elevation may be raised.   In this case this Office shall be contacted for pile tip 
evaluation. 

 
10. Prior to rock socket construction, steel casing shall be cleaned out.  Equipment or 

methods used during casing cleanout shall not cause blow-ins, scouring, or caving 
around or below the tip of the steel casing.  Cleanout shall be performed under a 
full head of slurry equal to the external water level. 

 
2. CIDH Piles and Rock Sockets 
 

1. During installation of CIDH piles, hard rock coring into bedrock should be 
anticipated.  

 
2. Wet CIDH pile installation method shall be used for the test pile.  

 

3. Uneven rock contact and loss of water circulation should be anticipated during the 
CIDH pile construction due to the presence of variably weathered and fractured 
rock, caving of rock, and sloping top of rock surface.  Temporary casing, slurry or 
other approved methods may be used to control caving.    

 
4. The installed pile tip for the rock socket should be at the elevation presented in 

Table 1.  If the Contractor elects to install the steel casing below the elevation 
shown in Table 1, the rock socket shall be extended a corresponding distance 
below specified tip.  In this case this Office shall be contacted for pile tip 
evaluation. 
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5. If rock is encountered at an elevation higher than 285.1 m, the rock socket tip 
elevation may be raised.  The rock socket length should be 10.7 m (35 ft).  In this 
case this Office shall be contacted for pile tip evaluation. 

 
6. If temporary casing is utilized, it shall be removed while the concrete is being 

placed. 
 
7. Care shall be taken during construction of the rock socket not to disturb the 

material surrounding the bottom of the steel casing.  Equipment and methods used 
for constructing the socket shall not cause scouring or caving around or below the 
tip of the steel casing. 

 
8. The Contractor shall perform desanding and cleaning of the slurry before placing 

concrete. 
 

9. The drilling of the rock socket, the placement of the carrying frame with O-cells, 
and concrete pour shall be completed in a continuous operation. 

 
10. The Contractor shall submit the drilling log after completion of drilling.  The 

drilling log shall include: penetration rate, material descriptions, estimated volume 
of cuttings (e.g., poor, good, excessive), and other information pertaining to the 
drilling process (e.g., loss of circulation, zones of cave in, down pressure). 

 
11. Due to end bearing requirements, it is critical for the bottom of the rock socket be 

clean.  This Office requires the use of the Department’s Shaft Inspection Device 
(SID) be used at the test pile to verify that the bottom of the pile is clear of debris.  
The SID shall be used to inspect the bottom of the hole after completion of the 
drilling and clean out.  The pile must be approved by the Engineer prior to placing 
concrete. 

 
12. To clean out the bottom of hole the Contractor shall use some method to pump or 

vacuum the bottom to assure the base is debris free.  The bottom of the drilled 
shaft shall be cleaned prior to concrete placement.  The bottom shall be clear of 
sediment and debris.  A minimum of 50 percent of the base of each shaft shall 
have less than 6 mm (1/4 inch) of sediment at the time of concrete placement.  The 
maximum depth of sediment or any debris at any place on the base of the shaft 
shall not exceed 25 mm (1 in). 

 
13. This Office requires the use of the Department’s sonic caliper logging to prove 

shaft quality. 
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