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To: MR. STEVEN WRIGHT Date: July 17, 2012 
DESIGN CHIEF, TRAFFIC DESIGN 
BRANCH 03-0399 File: 03-ED-49-   

PM31.0/31.2 
ATTN:  MR. Eric Souza       EA 03-2F1500 
          EFIS 0300020538 
          RATTLESNAKE 
          BAR ROAD 
 
 

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

Subject: Geotechnical Design Report 
 
Introduction 
 
Per the request of District 3 Traffic Design Branch 03-0399, a Geotechnical Design 
Report has been prepared for the Rattlesnake Bar Road Project (EA 03-2F150).  The 
purpose of this project is to construct a left-hand turn channelization lane for northbound 
vehicles on Route 49, at the intersection of Rattlesnake Bar Road and Route 49 (at PM 
31.12) near the town of Pilot Hill, in El Dorado County. (See Plate No. 1)   
 
Existing Facilities and Proposed Improvements 
 
Within the project limits, the subject section of Route 49 is roughly oriented north-to-
south and is composed of an asphalt concrete-paved, two-lane roadway with paved-
shoulder widths of roughly 2 feet.  Rattlesnake Bar Road (designated as “B” Line) 
intersects Route 49 (designated as the “A” Line) from the west at about “A” Line STA 
18+20.  A residential driveway approaches from the east, opposite of Rattlesnake Bar 
Road.  A small, commercial complex is situated on the southwesterly corner of the 
intersection of Rattlesnake Bar Road and Route 49; access to the commercial facility is 
from Route 49.  Overhead utility/power lines stretch parallel to the highway along the 
easterly fenced-property boundary, atop existing cut slopes.  (See Photo No. 4) 
 
The propose project will incorporate new cuts and embankment fill on the easterly side of 
the highway to accommodate facility widening for a left-hand turn lane onto Rattlesnake 
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Bar Road. Based on information and plans provided by District 3 Traffic Design, it is 
anticipated that the widening will produce new cuts into existing cut slopes easterly of the 
highway.  The proposed cut slopes will reportedly extend as high as 15 feet and be sloped 
at ratios ranging from 2H:1V to 1.5H:1V, with the steeper cut slope ratio of 1.5H:1V 
proposed at locations where the proposed cut slopes encroach upon the existing overhead 
power/utility poles.  The quantity of excavated materials was estimated around 6,000 
cubic yards.  Proposed embankment fill slopes are to extend as high as 10 feet and will be 
sloped at ratios ranging from 4H:1V to 2H:1V; most new embankment construction is 
anticipated to be comprised of sliver fills. Project plans indicate a perforated metal pipe 
(PMP) underdrain is proposed to diagonally across the highway at the Rattlesnake Bar 
Road intersection and continue south (down gradient) along the easterly edge of the 
highway.  We understand that the purpose of the underdrain will be to intersect and carry 
out near-surface groundwater (both perched and flowing) atop the bedrock surface.  The 
diagonal underdrain crossing prior to Rattlesnake Bar Road would serve to cut-off and re-
direct subgrade water effecting the westerly Route 49 shoulder at Rattlesnake Bar Road 
and the commercial facility entrance (see “Field Investigation” section).  
 
Pertinent Reports and Investigations 
 
The following maps and other sources of published information were utilized in the 
preparation of this report: 
 

• “General Geologic Map of El Dorado County, California”, June, 2001 
 
• “Areas More Likely To Contain Natural Occurrences Of Asbestos In Western El 

Dorado County, California”, published by the Department of Conservation, 
Division of Mines and Geology, 2000 

 
• United States Department of Agriculture (USDA) soil survey web site:  

http://websoilsurvey.nrcs.usda.gov/app/; April 2012 
 

• Western Regional Climate Data Center web site:  http://www.wrcc.dri.edu/ 
 

• Caltrans ARS Online (v1.0.4)  http://dap3.dot.ca.gov/shake_stable/ 
 
Physical Setting 
 
Climate 
 
The closest operating weather station is in the town of Cool, about 4 miles north of the 
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project site.  Data maintained on the Western Regional Climate Center website for the 
period from 1971 to 2000 indicates an average total precipitation of 29.7 inches at this 
station.  According to data from the United States Department of Agriculture Soil Survey 
website, the frost-free period is 175 to 275 days.  The area normally receives little to no 
snowfall.  Hot, dry summers and wet, cool winters are typical.  The mean maximum and 
minimum temperatures range from 92o F to 32o F. 
 
Topography and Drainage  
 
Within the project limits, Highway 49 follows a north-south trending surface water 
drainage.  This stretch of highway crosses through grass-covered, gently-rolling terrain.  
The area is composed of rural open space with the exception of a relatively small 
commercial property of businesses adjacent westerly of the highway, just south of 
Rattlesnake Bar Road.   
 
Regional Geology, Faults and Seismicity 
 
The project site is located in the Sierra Nevada geomorphic province.  According to the 
“General Geologic Map of El Dorado County, California”, the site is underlain 
predominantly by metavolcanic rocks (mv). (See Plate No. 2a) 
 
Surface rupture, ground shaking, subsidence and liquefaction are seismically induced 
hazards that may result from moderate to major earthquake events.  According to 
Caltrans ARS Online (V2.0), the nearest active fault is the Foothills Fault System, with 
the surface trace located approximately 0.5 miles easterly of the project site.  ARS Online 
considers this fault as the controlling fault, and assigns a MMax of 6.5 with a resulting 
peak ground acceleration of 0.42g at the site (for a “soft rock” VS30 condition of 760 m/s).  
No known active or inactive faults traverse the project limits.  Based on review of 
available fault mapping (see Plate No. 2a, scale of 1:100,000), the closest fault surface 
trace is roughly 500 feet easterly of the site, and appears to be a splay of the Foothills 
Fault System.  Based on our findings, the potential for damage or collapse associated 
with fault surface rupturing, seismically induced ground subsidence, or liquefaction is 
considered low. 
 
Soil Survey Mapping 
 
As described by the USDA soil survey web site, these units include: 
 
AwD, Auburn silt loam, shallow loam with 14 to 18 inches to unweathered bedrock 
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Naturally Occurring Asbestos (NOA) 
 
According to the California Department of Conservation asbestos map for Western El 
Dorado County, the project site is in an “area that probably does not contain asbestos”. 
(See Plate No. 3)  During our site visits, serpentine rock was not observed on the ground 
surface on the site or in nearby rock exposures in cut slopes. 
 
Field Investigation 
 
During our site reconnaissance on April 19, 2012, the near surface materials at the project 
site were generally noted to be composed of residual, soil-like, silt, sand and gravel  
materials overlying metavolcanic (mv) formational rock.  Penetration probing with a 
metal hand probe, particularly at the top of the existing cut slopes, revealed practical 
refusal at shallow depths, indicating the top of the underlying formational rock surface to 
be undulating between 0 and 4 feet below the existing ground surface.  This observation 
is relatively consistent with the USDA online soil survey description.  Many of the 
probed locations appeared saturated, which is likely due to recent rain and the poor 
drainage offered by the shallow depth of rock. 
 
The existing 2H:1V cut slopes in areas proposed for cut slope modifications appeared to 
be performing well with no notable signs of distress, and appeared generally absent of 
relatively harder rock exposures. Westerly left of STA “A1” approximately 21+00, hard 
metavolcanic rock was observed on the existing 10 feet high, 0.5H:1V cut slope, 
suggesting near-surface hard rock is locally present.  (See Plate No. 4) 
 
During our site reconnaissance, two utility poles (Pole # 4419 and #4439), located on the 
top of the proposed cut slope locations easterly of the highway, appeared to not be plumb. 
Measurements with hand-held level instruments along the base of the poles revealed the 
poles to be plumb at the base, with the exception of the pole with a tag plate identification 
of “4419”, which was noted to be leaning at about 3 degrees towards the highway. Based 
on these field measurements and our observations, it is concluded that the pole columns 
are not straight and may be bending due to the eccentric loading from the weight of utility 
lines.  
 
During our site reconnaissance on April 19, 2012, saturated soil from ponding of surface 
water due to shallow bedrock was observed at the south east corner of the Rattlesnake 
Bar Road.  (See Plate No. 5)  Also, there seem to be evidence of previous pavement 
repairs which is likely due to perched water in the subgrade soil at the shoulder of the 
south bound lane at the Rattlesnake Bar Road intersection.   
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Geotechnical Recommendations 
 
Based on our findings, the proposed cut slope ratio of no steeper than 1.5H:1V appears 
acceptable and fill slope ratio is adequate.  The use of on-site materials from the 
excavation for the proposed fill slopes is acceptable for constructing fill slopes at no 
steeper than 2H:1V.   
 
Construction Considerations 
 
Based on our site review and reconnaissance, it is our opinion that the underlying 
formational rock is mostly rippable.  Although harder rock was not noted on the easterly 
side of the highway where the cut slopes are proposed, the harder rock observed on the 
cut slope at left of STA “A1” 21+00 is an indication that non-rippable material could 
likely be present at relatively shallow depth, and hard rock excavation techniques will be 
required to complete the proposed cut excavations.  Typical hard rock excavation 
methods consist of blasting, the use of hoe-rams, hydrologic splitters and chemical 
expanders.  We estimate the percentage of the total excavations that will require hard 
rock excavation techniques is approximately 15% (+5%) by volume.  The contractor may 
be aware of other methods for excavation of hard rock that may be suitable for this 
project.  Should the contractor desire to utilize a method other than the methods 
mentioned in this report, the method should be presented to the Resident Engineer for 
approval.   
 
Due to the relatively small volume estimated for hard rock excavation, the close 
proximity of buildings, and the extremely close proximity of the overhead utility/power 
poles to the proposed cut locations, our Office recommends that blasting not be allowed 
during project construction.  Caltrans Standard Special Provision (SSP) 19-4 “Rock 
Excavation” should be utilized in project specifications with the “blasting” provision 
removed. If the District approves blasting as a hard rock excavation method, our Office 
recommends that the previously mentioned Caltrans SSP be replaced with Caltrans SSP 
19-4 “Rock Excavation (Controlled Blasting)”.   
 
Perched groundwater and saturated soils should be expected to be encountered atop the 
underlying formational rock.  This condition would be more likely to be encountered 
during the rainy season, but should be expected for a significant time into the dry season.   
If perched groundwater or near-surface water is encountered, sump pumps may be 
required to facilitate construction, particularly in the proposed PMP underdrain trenches.  
In addition, excessively wet (over-optimum) soil conditions can make proper compaction 
of fill materials difficult or impractical.  
 
Depending on the depth proposed for the PMP underdrain, rock trenching should be 
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anticipated for installation of the PMP underdrain. 
 
Project Information 
 
Standard Special Provision 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 addressee(s) of this report via 
electronic mail. 
 
Data and Information included in the Information Handout provided to the bidders and 
Contractors are: 
 
Data and Information available for inspection at the District Office: 
A. None 
 
Data and Information included in the Information Handout provided to the bidders and 
Contractors are: 
A. “Geotechnical Design Report for Rattle Snake Bar Road”, 03-ED-49-PM 
31.0/31.2, dated May 1, 2012. 
 
Data and Information available for inspection at the District Office: 
A. None 
 
Data and Information available for inspection at the Transportation Laboratory are: 
A. None 
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At easterly of STA “A1” approximately 22+00, looking south. 
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At about 30 feet east of STA “A1” approximately 18+20, looking south west. 
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At about 30 feet east of STA “A1” approximately 17+00, looking south. 
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