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Project Study Report 
1. Introduction 

Brief Project Description: 

This project proposes two “build” alternatives.  Each of these alternatives will increase horizontal curve 
radius, shoulder width, and superelevation rate, to its current design standard, throughout.  Both 
alternatives will also improve an existing left-turn deceleration lane to the standard length, improve the 
right-turn deceleration lane, and improve superelevation transitions.  The alternatives require constructing 
two new retaining walls and a viaduct, or alternatively, three new retaining walls. 

District-County-Route: 
 

01-DN-101 
 

Project Limits: PM 22.5/23.0 
 

Type of Facility: Conventional Highway 

Number of 
Alternatives: 

2 plus a “no build” 

Number of  
Structures: 

Alternative 1 
1 Viaduct 
2 Retaining Walls 

Alternative 2 
3 Retaining Walls 

Capital Construction $6,700,000 (2010) Alt 1 
$7,300,000 (2010) Alt 2 

Right of Way Cost 
Estimate: 

$545,000 (2010) Alt 1 
$545,000 (2010) Alt 2 

Total Project Cost  
(Alternative 2 used for 

programming) 

$7,245,000 (2010) Alt 1 
$7,845,000 (2010) Alt 2 

Funding Source: 2010 SHOPP 

Project Program: Safety Improvements 

Anticipated 
Environmental 

Clearance Document: 

ND (CEQA) 
FONSI (NEPA) 

Proposed Construction 
Year: 

2015 

  

Legal Description:   
In Del Norte County near Crescent City from 0.2 
miles south to 0.3 miles north of Hamilton Road.  
 

 
Route 101 looking north from the scenic overlook towards 

Hamilton Road at PM 22.7: 

 
 
Looking west at the Hamilton Road / Route 101 intersection: 

A project report will serve as approval of the “selected” alternative. 
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2. Background 
Existing Facilities 
This project is located in Del Norte County approximately three miles south of Crescent City on Route 
101.  Within the project limits, the route is a conventional, 2-lane, rural highway, with a passing lane in 
the southbound (uphill) direction and a design speed of 55 MPH.  At the southern end of the project is a 
2,500’ tangent, followed by reversing curves of 700’ and 600’ at the central to northern part of the 
project. Hamilton Road intersection, located on the 700’ radius curve, is the public access for the 
northern part of Mill Creek State Park.  The intersection is a “T” type, and consists of a left-turn 
deceleration lane for southbound traffic entering Hamilton Road, and a right-turn deceleration lane for 
northbound traffic entering Hamilton Road. The entire project is situated on a continuous and consistent 
7% grade, downhill in the northern direction.  The existing roadway surface is open graded asphalt 
concrete (OGAC). 

Project Conception 
This project was initiated by a traffic safety investigation.  The location has had 25 collisions over a 3-
year period from 4/01/2005 to 3/31/2008.  Fatality and injury collisions have continued to occur 
following the period of analysis.  The traffic safety investigation identified that vehicles are not slowing 
to the recommended 40 mph speed in the northbound direction when entering the 700’ radius curve, and 
that the curve radius and superelevation, are less than the current design standards.  The superelevation 
transition is also non standard.  The collisions are almost exclusively northbound, run off the road 
incidents, associated with wet pavement and loss of traction.  Most are run off the right side of the road 
collisions,  initiated in the vicinity of the Hamilton Road intersection on the 700’ radius curve, some of 
which, terminate over the left bank.  Some of the wet pavement, traction loss collisions are occurring on 
the second curve in the reversing set.  The project passed two standard skid tests requested by Traffic 
Safety. 

Hamilton Road and Del Norte Coast Redwoods State Park 
Del Norte Coast Redwoods State Park (Parks) occupies most of the land beyond Caltrans right of way on 
the east side of the highway, as well as, a large area south of the project, including a campground near 
Mill Creek  (see Attachment A).  Currently, Hamilton Road is a day use public access to the northern 
part of the Park, but does not receive much traffic (although that traffic includes horse trailers).  The Mill 
Creek Campground (145 campsites) and a majority of park use, is by way of  Mill Creek Road, 3 miles to 
the south of Hamilton Road.  However, the Park plans to eventually make Hamilton Road the main and 
only public access to its existing (and expanded) facilities, as described in their Mill Creek Addition 
General Plan Amendment (GPA), a copy of which is contained in the project file. 

3. Purpose and Need Statement  
The project is needed because this segment of the highway has had 25 collisions over the period of 
4/01/2005 to 3/31/2008 resulting in Fatality plus Injury (F+I) and Total collision rates of 8 and 11 times, 
respectively, the statewide average for a similar facility.  The purpose of the project is to reduce the 
frequency (Total) and severity (F+I) of collisions to at or below statewide average.  

Revised January 14, 2011 
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4. Deficiencies 
The primary deficiency with this segment of the highway is a combination of several aspects of the 
highway’s geometry.  One such aspect is that the centerline curves of the existing horizontal alignment 
have smaller radii than is mandated in the Highway Design Manual (HDM).  Specifically, the existing 
radii are about 600’ and 700’ and should be 1000’ for a design speed of 55 mph.   

Another aspect of this highway’s existing geometric deficiency is related to the superelevation of the 
roadway.  For example, the maximum existing superelevation rate for the existing curve radii in the 
northbound direction is 6.5%.  The standard superelevation rate for the existing curve radii is 11%.  This 
deficiency is further compounded for the northbound lanes where a 7% downgrade is coupled with a less 
than standard curve radius.   

5. Corridor and System Coordination 
The Route Concept Report (2002) refers to the route as “the economic lifeline of the north coast and the 
most important route in the District”.  The Facility Concept for this segment of the highway is to retain 
the existing facilities with some realignment to bypass unstable areas.  Functionally, the report designates 
this portion of the route as a 2-lane conventional highway with truck passing lanes.  The Route Concept 
Report assigns a ‘C’ level of service rating for the existing conditions of this segment and a ‘D’ for the 
volume of traffic projected for 2020.   

The current and forecasted traffic data is listed below. This data was provided by the Office of Travel 
Forecasting and Modeling in a memorandum dated March 01, 2010.  A copy of which is provided as 
Attachment K. 

 Annual ADT Peak Hour 
Base Year 2008 5,100 740 

2014 5,410 780 
2024 5,920 860 
2034 6,430 930 

 

20 Year Directional percentage: 60 
20 Year DH Truck percentage: 8.0 

10 Year Traffic Index: 9.0 
20 Year Traffic Index: 10.0 

6. Alternatives  
This project proposes two alternatives to address the existing high collision rate.  Both of these 
alternatives will increase curve radius, superelevation rate, shoulder width, and left deceleration lane 
length, to its current design standard, throughout.  Additionally, 4’ separation from oncoming traffic will 
be added to the left-turn deceleration lane, and the right-turn deceleration lane radius will be increased.  
To make these improvements, both alternatives will require the construction of structures.  An increase in 
the use of Hamilton Road is anticipated with further development of the State Parks Mill Creek Addition.  
The improvements proposed with this project are needed to help ensure that the facility investments will 
adequately serve the location for their design life.  

In the following description for each alternative, project elements are grouped into northbound and 
southbound categories, depending on the direction of travel they serve (and are referenced to the 
respective alignment).   
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Alternative 1- One Viaduct and Two Retaining Walls - $7,245,000 (2010) 
Alternative 1 has a northbound alignment (“A1N”) and a southbound alignment (“A1S”).  “A1N” is the 
alignment to which retaining wall structures are referenced and “A1S” is used as a viaduct reference.   

Northbound (“A1N”) Features, Alternative 1: 
Curve Radius 
“A1N” will increase the radius of the two existing reversing curves, “CN1” and “CN2”, from 700’ and 
600’, respectively, to the standard 1000’ radius for 55 mph.  The curve improvements are shown in Table 
1 below.  See also, Attachments B and C for Alternative 1 Layout and Typical Sections, respectively.   

Superelevation 
The superelevation rate will be set at the standard 10% for a 2-lane, conventional highway with a 
horizontal alignment radius of 1,000 feet.  The superelevation improvements are also tabulated below. 

Table 1: 
Alternative 1, Curve and Superelevation Data for Northbound Alignment “A1N” 

 Curve Radius Superelevation 
Curve Number “CN1” “CN2” “CN1” “CN2” 

Existing 700’ 600’ 7% 7% 
Proposed 1000’ 1000’ 10% 10% 
Standard 1000’ 1000’ 10% 10% 

 

Northbound Right Turn Deceleration Lane for Hamilton Road  
The existing right-turn deceleration lane, providing northbound Route 101 access to Hamilton Road, will 
be realigned and the curve radius will be increased  from 60’ to 80’.  The shoulders widened from 4’ to 
8’, and 6’ of separation from the mainline traveled way will be added.   

Shoulder Widening / Rumble Strips 
Northbound shoulders will be widened from approximately 3’ to 8’.  Adjacent to Retaining Wall A1-1, 
shoulders will be constructed to a 10’ width.  New shoulder, centerline, and deceleration lane separation 
rumble strips will also be constructed.  If rider comfort or noise level issues prove to be a concern, 
centerline rumble strips may be omitted adjacent to the vista point.  Wider shoulders will allow for better 
access and improved safety for bicycles and pedestrians.   The shoulder width improvements are shown 
in Table 2 below. 

Table 2:   
Alternative 1, Northbound Shoulder Width, Northbound Alignment “A1N” 

 
A1N Station 

0+00 –
6+05 6+05 – 7+66 7+66 – 10+94 10+94 – 15+40 15+40 – 16+40

Existing  3’ NA* Varies 3’ to 8’ 3’ 3’ 
Proposed  8’ NA* Varies 8’ to 10’ 10’ Varies 10’ to 3’
Standard 8’ NA* 8’ 10’ 8’ 

*Hamilton Road Intersection 
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Southbound (“A1S”) Features, Alternative 1: 

Curve Radius 
Two existing reversing curves will be replaced with two standard 1000’ radius curves.  These two 
curves, “CS1” and “CS3”, are the southbound companions to “CN1” and “CN2”.  Segment “CS2” is a 
curve that transitions the lane to provide additional width for a left turn pocket.  All new curve radii meet 
the current standard.  The curve improvements are shown in Table 3 below. 

Superelevation 
For southbound traffic, the superelevation rate will also be set at the standard 10% for a 2-lane, 
conventional highway with a horizontal alignment radius of 1,000 feet.  However, within the left turn 
pocket the superelevation rate will be set at 7% (Design should consider 6%, which is the maximum 
allowed difference in cross slope between same direction lanes) to provide a comfortable cross slope in 
this lane.  The superelevation improvements are tabulated below.   

Table 3:   
Alternative 1, Curve and Superelevation Data for Southbound Alignment “A1S”: 

 Curve Radius  Superelevation  

Curve Number “CS1” “CS2” “CS3” “CS1” “CS2” “CS3” 

Existing 740’ 740’ 612’ 7% 7% 7% 
Proposed 1000’ 1000’ 1046’ 10% 10%* 10% 
Standard 1000’ 1000’ 1000’ 10% 10% 10% 

*7% in turn pocket for Hamilton Road 

Southbound Left Turn Deceleration Lane for Hamilton Road 
The right-turn deceleration lane will be widened from 11’ to 12’, and the deceleration-plus-storage 
length will be increased from 355’ to 450’ (The alignment allows further increase in length).  As 
previously mentioned, the left turn lane will sit on a 7% cross-grade.   

Shoulder Widening / Rumble Strips 
Southbound shoulders will be widened from approximately 3’ to 8’.  New shoulder rumble strips will be 
constructed as well.  Wider shoulders will allow for better access and improved safety for bicycles and 
pedestrians.  For a section at the northern limits of construction and immediately south of the scenic 
vista, shoulders will taper to conform to the existing width.  The shoulder width improvements are shown 
in Table 4 below. 

Table 4:   
Alternative 1, Southbound Shoulder Width, Alignment “A1S” 

 
“A1S” Station 

0+0 – 
2+00 2+00 – 11+68 11+68 – 13+40 

Existing NA * Varies 3’- 8’ Varies 3’- 8’ 
Proposed  NA * 8’ Taper to Conform
Standard NA * 8’ 8’ 

*Along scenic overlook 



01-DN-101-PM 22.5 to 23.0 
SHOPP (201.010) 
01-216 – 49560K 

01 0000 0491 
December/2010 

6 

Additional Information (Alternative 1): 
Viaduct and Retaining Wall Construction 
For this alternative, the northbound and southbound curve radii increase to the standard 1000’ is 
accomplished by the construction of a viaduct and a major retaining wall on the northbound cut-side at 
“CN2”.  The estimated length and cost of the viaduct, and the estimated lengths, maximum heights, face 
areas, and costs of Wall A1-1 and Wall A1-2 are summarized in Table 5 below.  The estimated 
dimensions for the viaduct, Wall A1-1, and the resulting APS were made prior to availability of survey 
data, but are conservative.   Three segments of special detail metal beam guard rail and Wall A1-2 were 
added to the alternative after receiving survey data.  A see-through barrier rail will be constructed along 
the top of the concrete barrier on the viaducts and Wall A1-2.  These railings will be installed along the 
entire length of these two structures. 

Table 5: 
Alternative 1, Structures Summary 

Structure Cost (2010) Length Max. Height 

Viaduct $872,000 253’ NA 

Wall A1-1 $1,028,000 456’ 19’ 

Wall A1-2 $285,000 94’ 9’ 
 
Reconstructed Roadway and Culvert Replacement/Removal 
Much of the existing structural section will be reconstructed or partially reconstructed, and a new 
structural section created to accommodate the curve improvements.  A portion of Hamilton Road will be 
elevated to match the grades along the new highway.  Costs to overlay the overlook parking area have 
been included. 

Except for the existing 36” culvert which is deteriorated and will be replaced by a new 36” diameter 
culvert, all existing cross culverts will be replaced with 24” culverts to improve maintenance access and 
reduce the probability of debris clogging.  New energy dissipation devices will be constructed at all 
culvert outlets as well.  A new 24” cross drain will be added at the end of the northernmost retaining 
wall.  Additional work related to the replacement of the 36” culvert includes shortening the culvert 
length so the new culvert no longer extends onto State Park (Park) property.  The removed section of the 
culvert will be replaced with a bio-engineered channel.  State Parks requested that no rock slope 
protection be installed in the new channel.  Access to Park property will be obtained through either a 
Temporary Construction Easement or a Right to Enter agreement.  Parks concurred with this concept at a 
field meeting on May 26, 2010 (see Attachment G).   

Design Exceptions 
All design features of this project are expected to conform to the mandatory design standards of the 
Highway Design Manual.  However, because of the short tangent length between the reversing curves, an 
advisory design exception for the superelevation transition will be required in the next stage of the 
project development. 
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Alternative 2- Three Retaining Walls - $7,845,000 (2010)) 
Alternative 2 has a northbound alignment (“A2N”) and a southbound alignment (“A2S”).  “A2N” is the 
alignment to which eastern retaining wall structures are referenced.  “A2S” is the alignment to which the 
western retaining wall structure is referenced.  See also, Attachments B and C for Alternative 2 Layout 
and Typical Sections, respectively.     

Northbound (“A2N”) Features, Alternative 2: 
Curve Radius 
“A2N” will increase the radius on two existing reversing curves to the current design standard for 55 
mph.  An additional curve “CN1” is used to transition the roadway and provide for a deceleration lane. 
The curve improvements are shown in Table 6 below.  

Superelevation 
For northbound traffic, the superelevation rate will be set at the standard 10% for a 2-lane, conventional 
highway with a horizontal alignment radius of 1,000 feet.  The superelevation improvements are 
tabulated below. 

Table 6: 
Alternative 2, Curve and Superelevation Data for Northbound Alignment “A2N” 

 Curve Radius Superelevation 
Curve 

Number “CN1” “CN2” “CN3” “CN1” “CN2” “CN3” 

Existing NA 700’ 600’       Crown 7% 7% 
Proposed 4500’ 1000’ 1000’       Crown 10% 10% 
Standard 1000’ 1000’ 1000’ 2% 10% 10% 

 
Northbound Right Turn Deceleration Lane for Hamilton Road  
The existing right-turn deceleration lane, providing northbound Route 101 access to Hamilton Road, will 
be realigned and the curve radius will be increased  from 60’ to 80’.  The shoulders widened from 4’ to 
8’, and 6’ of separation from the mainline traveled way will be added.   

Shoulder Widening / Rumble Strips 
Northbound shoulders will be widened from approximately 3’ to 8’.  Adjacent to cut slope retaining 
walls, shoulders will be 10’.  New shoulder, centerline, and deceleration lane separation rumble strips 
will be constructed.  If rider comfort or noise level issues are raised, centerline rumble strips may be 
omitted adjacent to the vista point.  Wider shoulders will allow for better access and improved safety for 
bicycles and pedestrians.  The shoulder width improvements are tabulated in Table 7 below. 
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Table 7:   
Alternative 2, Northbound Shoulder Width, Alignment “A2N” 

 

A2N Station 
0+00  

to 
02+50 

2+50  
to 

5+20 

5+20  
to 

6+00 

6+00  
to 

8+58 

8+58  
to 

10+84 

10+84 
to 

15+40 

15+40 
to 

18+50 
Existing  3’ -- 3’to 8’ NA* 3’ 3’ 3’ 
Proposed 8’ 10’ 8’ to 10’ NA* 8’ to 10’ 10’ 8’ 
Standard 8’ -- 8’ NA* 8’ 8’ 8’ 

*Hamilton Road Intersection 

Southbound (“A2S”) Features, Alternative 2: 

Curve Radius 
Alignment “A2S” will increase the radii of the two existing reversing curves with CS1”/“CS2” and 
“CS3”.  All new curve radii meet the current design standards.  The curve improvements are shown in 
Table 8 below. 

Superelevation 
For southbound traffic, the superelevation rate will also be set at the standard 10% for a 2-lane, 
conventional highway with a horizontal alignment radius of 1,000 feet.  However, within the left turn 
pocket the superelevation rate will be set at 7% (Design should consider 6%, which is the maximum 
allowed difference in cross slope between same direction lanes) to provide a comfortable cross slope in 
this lane.  The superelevation improvements are tabulated below.   

Table 8:   
Alternative 2, Curve and Superelevation Data for Southbound Alignment “A2S”: 

Identity          Curve Radius         Superelevation 

Curve Number “CS1” “CS2” “CS3” “CS1” “CS2” “CS3” 

Existing 740’ 740’ 612’ 7% 7% 7% 
Proposed 1000’ 1000’ 1140’ 10% 10%* 10% 
Standard 1000’ 1000’ 1000’ 2% 10% 10% 

*7% in turn pocket for Hamilton Road 

Southbound Left Turn Deceleration Lane for Hamilton Road 
The left-turn deceleration lane will be widened from 11’ to 12’, and the deceleration-plus-storage length 
will be increased from 355’ to 450’ (The alignment allows further increase in length).  As previously 
mentioned, the left turn lane will sit on a 7% cross-grade.   
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Shoulder Widening / Rumble Strips 
Southbound shoulders will be widened from approximately 3’ to 8’.  New shoulder rumble strips will be 
constructed as well.  Wider shoulders will allow for better access and improved safety for bicycles and 
pedestrians.   A section at the northern limits of construction and immediately south of the scenic vista, 
shoulders will taper to conform to the existing width. The shoulder width improvements are shown in 
Table 9 below. 

Table 9:   
Alternative 1, Southbound Shoulder Width, Alignment “A2S” 

 
A2S Station 

0+60 – 0+70 1+20 – 6+24 6+24 – 18+44
Existing 3’ NA* Varies 3’- 8’
Proposed Taper 3’- 8’ NA* 8’ 
Standard 8’ NA* 8’ 

*Along scenic overlook 

Additional Information (Alternative 2): 
Retaining Wall Construction 
For this alternative, the alignment to the standard 1000’ is accomplished by the construction of three 
retaining walls:  Wall A2-1 retains a cut slope adjacent to the Hamilton Road deceleration lane.  Wall 
A2-2 holds fill on the left side of Route 101 adjacent to “CS2”.  Design should consider substituting the 
Type 2 wall in this alternative with a soldier pile wall; it may be less costly, and similar in construction 
to the other two walls. Wall A2-3 retains a cut slope adjacent to curve “CN3”.  The estimated dimensions 
for the walls, and the resulting APS were made prior to availability of survey data, but are conservative.   
The estimated length, maximum height, wall face area, and cost of the retaining walls are summarized in 
Table 10 below.   A segment of special detail metal beam guard rail is needed along the southbound 
shoulder at the north end of the project.   A see-through barrier rail will need to be constructed along the 
top of the Wall A2-2 concrete barrier.  This railing will be installed along the entire length of the 
structure. 

Table 10: 
Alternative 2, Structures Summary 

Structure Cost 
(2010) Length Max. 

Height 
Wall 2-1 $514,000 236’ 14’ 
Wall 2-2 $851,000 236’ 16’ 
Wall 2-3 $903,000 342’ 18’ 
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Reconstructed Roadway and Culvert Replacement and Removal 
Much of the existing structural section will be reconstructed or partially reconstructed, and a new 
structural section created to accommodate the curve improvements.  A portion of Hamilton Road will be 
elevated to match the grades along the new highway.  Costs to overlay the overlook parking area have 
been included. 

Except for the existing 36” culvert which is deteriorated and will be replaced by a new 36” diameter 
culvert, all existing culverts will be replaced with 24” culverts to improve maintenance access and reduce 
the probability of debris clogging.  New energy dissipation devices will be constructed at all culvert 
outlets as well.  Additional work related to the replacement of the 36” culvert includes shortening the 
culvert length so the new culvert no longer extends onto Park property.  The removed section of the 
culvert will be replaced with a bio-engineered channel.  State Parks requested that no rock slope 
protection be installed in the new channel.  Access to Park property will be obtained through either a 
Temporary Construction Easement or a Right to Enter agreement. Parks concurred with this concept at a 
field meeting on May 26, 2010.  (See Attachment G) 

Design Exceptions 
All design features of this project are expected to conform to the mandatory design standards of the 
Highway Design Manual.  However, because of the short tangent length between the reversing curves 
along this project’s alignment, an advisory design exception for the superelevation transition runoff will 
be required in the next project stage of development. 

Alternative 3-No Build 
The no-build alternative was considered but deemed not viable as it does not meet the purpose and need 
of the project.   

7. Community Involvement 
No community involvement was deemed necessary for this initial stage of the project.  However, a public 
meeting to inform the community of the scope of this project should be considered in the next phase.  
Caltrans, State Parks and National Parks held meetings early in this project’s development to discuss 
concerns and long term plans for the area.  Notes from these meetings are included in the project’s 
Preliminary Environmental Assessment Report (Attachment G). 

8. Environmental Determination and Environmental Issues 
A Preliminary Environmental Assessment Report document was prepared for this report and is included 
as Attachment G.  Environmental impacts are expected to be similar and nearly equal in magnitude 
between the project’s alternatives.  The environmental issues include biological, visual and archeological 
impacts.  The primary biological impacts are related to special status species of plants, wetlands and 
spotted owl habitat.  Determining the degree of the biological impact will require further biological study 
and consultation with other agencies such as the Department of Fish and Game, US Fish and Wildlife 
Services.  A portion of the limits of this project lie within an area that is eligible for National Register of 
Historic Places and will require assessment in later stages of the project development.  Further, although 
areas around this project have been previously surveyed and no archaeological resources in the vicinity 
were found, this project will require archaeological resource surveys.   
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A 404 permit from the Army Corp of Engineers, a 401 permit from the Regional Water Quality Control 
Board, a 1602 from the California Department of Fish and Game and a Coastal Development Permit 
from Del Norte County are required with this project.  A comprehensive list of anticipated environmental 
commitments is listed in the PEAR (see Attachment G). 

This project is expected to qualify for a Finding of No Significant Impact (FONSI) under NEPA and an 
Initial Study or Focused Initial Study with Negative Declaration or Mitigated ND under CEQA.  The 
final determination is dependent upon additional field surveys and concurrence that the project will not 
have significant environmental effects.  Parks emphasized that they will not prepare the CEQA document 
for the portion of the work on their property.  Caltrans will act as CEQA lead for impacts within both 
Parks and Caltrans right of way.   

On October 12, 2010, the Environmental Coordinator, Brandon Larsen, prepared a list of comments on 
the PSR.  These comments primarily highlight differences between the scope of the project in the PEAR 
and that in the PSR.  This is a result of the PEAR being prepared early on in the scoping phase of the 
PSR.  Although there are some discrepancies between these two documents, such as shoulder widths, 
wall heights etc, the anticipated environmental impacts of the project are the same and the environmental 
study limits remain the same.  No additional environmental issues are anticipated as a result of the 
changes that have occurred and from an environmental standpoint, the PEAR continues to represent the 
environmental assessment of the project.   

Additional clarifications to the PEAR include: 

• Brush removal will need to take place outside of the nesting bird season (March 1st to September 
1st).   Northern Spotted Owl (NSO) breeding and nesting season occurs between February 1st and 
August 1st and construction may be limited during this time.   

• Other than State owned utilities for the power supply to a changeable message sign, no other 
relocations are anticipated. See the Right of Way & Utilities section below. 

Environmental Resources (Att B) of the PEAR is superseded by the resource sheet in the project file.   

9. Other Considerations 
Right of Way & Utilities 

Included as Attachment I, are Right of Way Data Sheets which were prepared for each of the build 
alternatives for this project.  A Temporary Construction Easement or a Right to Enter agreement will be 
required for the work related to the removal of the existing 36” culvert that extends from State right of 
way and onto State Park lands.  The area on State Park property where the pipe was removed will be 
replaced by a bio-engineered channel.  Environmental permit and mitigation costs which were estimated 
in the PEAR are included in the right of way costs.  These costs include funding for the potential need to 
purchase credits in a wetland mitigation bank or purchase and development of a mitigation property.  
Funding has also been included for stewardship (endowment) of such a property 

Although these utilities do not appear to be present within the project limits, utility verification is 
anticipated for facilities owned by Blue Star Gas, Pacific Power & Light, Verizon, Charter 
Communications, County of Del Norte and City of Crescent City.  There are no known high risk utilities 
within the project limits.  The vertical clearance between retaining wall construction equipment and the 
overhead utilities as shown on the layout sheets (Attachment B) exceeds the minimum required by 
Cal/OSHA and therefore, these lines will not require de-energizing and/or relocation. 
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Hazardous Materials 
An Initial Site Assessment (ISA) request was made for this project and is provided as Attachment H.  As 
stated in this assessment, this location likely has a potential for hazardous waste issues with aerial 
deposited lead (ADL) and nominal waste issues with treated wood waste and thermoplastic strips.   

At a minimum, the ISA recommends inclusion of a Lead Compliance Plan and further evaluation when 
the project enters the next phase. 

Hydraulic Recommendations 
The Hydraulic Unit recommends replacement of all four of the existing culverts within this project’s 
limits.  These new culverts may be composed of alternative pipe materials (see Materials 
Recommendation, Attachment M).  The Hydraulics Unit recommended replacing all except the small 
diameter culvert at the north end of the overlook parking area in kind.  However, Maintenance has 
expressed a preference to use 24” diameter culverts whenever possible to facilitate maintenance of the 
culverts.   

The hydraulic recommendation also follows that all culverts have light rock energy dissipators at the 
outlets.  Hydraulics recommended installation of a cross drain at the northernmost retaining wall of 
Alternative 1.  Per the recommendations, some inlet structures will be replaced.  The table below 
summarizes the hydraulic recommendations for both alternatives. 

 PM Existing Recommendation Applies to  

C
ul

ve
rt 

Tr
ea

tm
en

ts
 

22.68 8” culvert with  type G1 
Drainage Inlet (DI) 

Replace with 18” culvert and a type GO DI, add 
rock energy dissipator at outlet 

Same recommendation 
for Alternative 1 & 2 

22.69 
36” corrugated metal 
pipe(CMP) culvert with 
flared end section (FES) 
inlet 

Replace with 36” alternative pipe culvert(APC), 
shorten to within State RW, add new FES and 
add rock energy dissipator at outlet 

Same recommendation 
for Alternative 1 & 2 

22.77 18” CMP culvert with  type 
GO Drainage Inlet (DI) 

Replace with 18” APC and a type GDO DI with 
bike grate, add rock energy dissipator at outlet 

Same recommendation 
for Alternative 1 & 2 

22.83 18” CMP culvert with  type 
GO Drainage Inlet (DI) 

Replace with 18” APC and a type GDO DI with 
bike grate, add rock energy dissipator at outlet 

Same recommendation 
for Alternative 1 & 2 

22.86 None 
Install new 24” APC cross drain and a type 
GDO DI with bike grate, add rock energy 
dissipator at outlet 

Alternative 1 only 

R
oa

ds
id

e 
D

itc
h 

Tr
ea

tm
en

ts
 22.67 Ditch south of Hamilton 

Rd on right 
Replace with new ditch along deceleration lane. 
Drain ditch into new DI at PM 22.69 Alternative 1 only 

22.67 Ditch south of Hamilton 
Rd on right 

Construct high super elevation ditch along new 
retaining wall on right. Drain into new DI at 
PM 22.69 

Alternative 2 only 

O
ve

rs
id

e 
D

ra
in

s 
Tr

ea
tm

en
ts

 22.75 None Install overside drain with rock energy 
dissipator at northern edge of new viaduct Alternative 1 only 

22.75 None Install overside drain with rock energy 
dissipator at northern edge of new Type 2 wall Alternative 2 only 

 

The project lies within Zone D of FEMA’s Floodplain Map for this area.  Zone D covers areas with 
possible, but undetermined flood hazards. 

Hydraulics recommends that a supplemental drainage request be made as this project’s design becomes 
more refined.  This supplemental request should include flood plain evaluation and determination. 
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Transportation Management Plan 
A Transportation Management Plan (TMP) has been prepared for this project.  Significant traffic impacts 
are not anticipated provided TMP recommendations are followed.  The recommendation of this PSR is to 
consider slowing vehicles substantially ahead of the construction and overlook areas.  Methods of 
accomplishing this include portable radar feedback signs and temporary flashing beacons.  Costs for 
these devices are included as traffic control and maintenance line items in the project’s cost estimate.  
Traffic Operations requests that the TMP be updated in the design phase.   

Materials 
A request for pavement and culvert material recommendations was made for this project.  The 
recommended pavement sections were based on a 20-year traffic index which was provided by the Office 
of Traffic Forecasting and Modeling (Attachment K).  In all, there were three pavement section strategies 
recommended for this project.  Each of these included an open graded friction course (OGFC) as the 
upper surface treatment.  Life Cycle Costs Analysis will be conducted in next phase. 

Field Maintenance forces have expressed a preference that the road surface be a hot mix asphalt bonded 
wearing course rather than a OGFC.  The decision on final structural section of the road is subject to 
review and approval by the Pavement Selection Committee and is deferred to the next phase of this 
project. 

Structures 
The Structures Unit prepared an Advance Planning Study (APS) for this project.  A copy of the APS is 
included as Attachment E.  For the APS, the Structure Unit elected to use a combination of field 
reconnaissance and as-built information in lieu of a formal Preliminary Geotechnical Report from the 
Geotechnical Unit.  Survey data was not available to the Structures Unit for this study. 

After preparation of the APS, a second wall was added to the scope of Alternative 1.  This wall is located 
along the southbound shoulder and is approximately half the size of the other walls.  Cost for this wall is 
included in the estimate and is based on the conservative assumption of a construction cost rate similar to 
the rate used for the higher walls.  The Structures unit has been informed of this addition.   

Parks requested an aesthetic treatment be provided on the face of the wall similar to that at Cushing 
Creek and Last Chance Grade.  Parks also requested Wall A2-2 of Alternative 2 be naturally colored to 
blend into the surroundings if any face of the structure is visible from either the ocean or the outlook.  
Landscape reviewer prefers see-through railing on the viaduct and Wall A1-2 of Alternative 1 and on 
Wall A2-2 of Alternative 2.  Specific details of the railing type will be determined in the design phase. 
This railing is not shown on the APS drawings (Attachment E), but is shown on the typical sections 
(Attachment C).  Cost for the railing is included in the estimates. 
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10.  Funding 
The District recommends that this project be programmed for $8,578,000 in construction costs and for 
$643,000 in Right of Way cost for a total of $9,221,000 in the 2015/2016 fiscal year.  This project 
qualifies for funding through the 20.XX.201.010 Safety Improvement Program.  Detailed Cost Estimates 
are included in Attachment D.   

 Alternative 1 
(2010) 

Alternative 2 
(2010) 

Structure Costs $2,230,000 $2,300,000 
Roadway Costs $4,470,000 $5,000,000 

Total Construction Cost $6,700,000 $7,300,000 

Right of Way Cost $545,000 $545,000 
Total Project Capital 
Cost $7,245,000 $7,845,000 

 

11.  Scheduling 
 

HQ Milestones Delivery Date 
(Month, Day, Year) 

Program Project 01-01-2011 
Begin Environmental 04-01-2011 

Circulate DED 02-01-2013 
PA & ED 08-01-2013 

Regular Right of Way 02-01-2013 
Project PS&E 07-01-2015 

Right of Way Certification 12-15-2015 
Ready to List 12-15-2015 

Approve Contract 06-15-2016 
Contract Acceptance 04-01-2018 

 

12.  FHWA Coordination 
This project is eligible for federal funding and is considered to be State authorized under current FHWA-
Caltrans Stewardship agreements.  FHWA will review this project for funding approval during the PS&E 
phase. 
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13.  District and Local Entity Contacts 
Name Title * Telephone ** 
Carlon Schrieve Project Engineer 441-2079 
Brian Simon Project Engineer 441-3935 
Ilene Poindexter Chief, Advance Planning 441-3969 
Kevin Church Project Manager 445-6440 
Brandon Larsen Environmental Coordinator 445-6410 
Ralph Martinelli Chief, Traffic Safety 445-6376 
Moe Amini Structures Liaison Engineer 916-227-8797 
Greg Slocum Structures Design, E2 916-227-8475 
Roger Goddard CA State Parks  445-6547 x25 
Barney Riley National Parks 465-7303 
Pat Morrill Chief, Surveys 445-6560 
Weldon Hailey Field Maintenance Supt.(Acting) 954-0913 
Robert Close RW Project Coordinator 441-5786 

 * Caltrans office unless otherwise noted    
** Area Code 707 unless otherwise noted 

14.  District Reviews 
 

Field Review #1 C. Schrieve, Dave Workman, B. Larsen Date Spring 2010 
Field Review #2 Rodger Goddard (CA State Parks) 

Jay Harris (CA State Parks)  
Patrick Vaughn (CA State Parks) 
Jeff Bomke (CA State Parks) 
Barney Riley (National Parks) 
Brandon Larsen (Caltrans) 
Ilene Poindexter (Caltrans) 
Kevin Church (Caltrans) 
Deborah Harmon (Caltrans) Date May 26, 2010 

District Maintenance Tami Libolt Date September 2010 
District Safety Review Steve Hughes Date September 2010
Constructability Review Heidi Quintrell Date September 2010
 Josh Runnion Date October 2010 
 Gary Johnson Date November 2010 
DES Review Moe Amini Date September 2010
Geometric Review Heidi Sykes Date September 2010
Project Manager Kevin Church Date September 2010

 
 

District SHOPP Program Advisor Royal McCarthy Date September 2010

HQ SHOPP Program Advisor Shaila Chowdhury Date September 2010
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ATTACHMENT D 
Cost Estimate 





I.  ROADWAY ITEMS
Section 1 Primary work item Quantity Unit Unit Price Item Cost
Remove MBGR 265 FT $2 $530
Remove Existing Terminal End Section 2 EA $500 $1,000
Install MBGR & Terminal End Section 4 EA $3,500 $14,000
MBGR ('Special Detail') 354 FT $550 $194,700
Install MBGR 128 FT $50 $6,400
Weed Control Mat 123 SY $25 $3,067

Subtotal $219,697

Section 2 Earthwork/Other Quantity Unit Unit Price Item Cost
Slope Excavation (No Rock): Contractor Owns 1,010 CY $80.00 $80,800
Roadway Excavation 4,948 CY $50 $247,400
Obliterate surfacing 7,171 SY $15 $107,565
Clearing and Grubbing (0.83 AC) 1 LS $50,000 $50,000
Excavation (Restore Stream channel) 1,425 CY $50 $71,250
Bioengineering (Stream channel) 1 LS $45,000 $45,000
Revegitation w/ 3-5 year establishment (Entire) 1.0 LS $85,000 $85,000

 Subtotal Earthwork $687,015

Section 3 Pavement Structural Section Quantity Unit Unit Price Item Cost
HMA (Struct. Sec.) 2,420 TON $100 $242,000
HMA (leveling) 450 TON $100 $45,000
OGFC 1,580 TON $100 $158,000
AB (Class 2) 3,347 CY $50 $167,350
Cold Plane Asphalt Concrete (0.17') 4,350 SY $8 $34,800
Pavement Reinforcing Fabric 1,425 SY $4 $5,700
Remove Existing AC Dike 1,390 FT $8 $11,120
Lead Compliance Plan 1 LS $2,000 $2,000
Place AC Dike (Type A) 1,390 FT $18 $25,020
Shoulder Backing 90 CY $50 $4,500
AC Price Index Fluctuation 1 LS $16,379 $16,379
Incentive for Asphalt Concrete (QC/QA) (4% of HMAC) 1 LS $17,800 $17,800

Subtotal Pavement Structural Section $729,669

Section 4  Drainage Quantity Unit Unit Price Item Cost
18" Overside drain (Quantity 2):

Remove Drainage Inlet 1 EA $500 $500
Drainage Inlet (18" Type GO) 2 EA $4,500 $9,000
18" APC (2) 30 FT $175 $5,250
RSP- Light-Energy Dissipator (2) 5.0 CY $150 $750

36" CMP (Quantity 1):
Replace 36" Steel Flared end section 1 LS $1,000 $1,000
Replace 36" CMP with 36" ACP 129 FT $200 $25,800
36" CMP Downdrain/Elbow 65 FT $150 $9,750
Culvert paddle markers 2 EA $100 $200
Saw off (remove) CIDH concrete Pilings 1 LS $2,000 $2,000
Anchor Downdrain to Bridge Pile 1 LS $2,500 $2,500
RSP-1/4 Ton Energy Dissipator 18.0 CY $150 $2,700

24" CMP (Quantity 3):
Reset Culvert paddle markers 4.0 EA $100 $400
Culvert paddle markers 2.0 EA $100 $200
Replace 18" CMP with 24" APC (2) 148 FT $125 $18,500
Drainage Inlet (Type GO) 3 EA $4,500 $13,500
Remove Drainage Inlet 2 EA $500 $1,000
Place 24" APC (1) 62 FT $125 $7,750
RSP- Light-Energy Dissipator (3) 13 CY $150 $1,950

Subtotal Drainage $102,750
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Section 5  Specialty Items Quantity Unit Unit Price Item Cost
Progress Schedule (Critical Path Method) 1 LS $7,500 $7,500
Vegetation Mitigation (Park Impacts) 1 LS $91,000 $91,000
Prepare SWPPP + RQM 1 LS $6,000 $6,000
Prepare Rain Event Action Plan 1 LS $10,000 $10,000
Prepare Storm Water Annual Report 1 LS $2,000 $2,000
Storm Water Sampling & Analysis 1 LS $10,000 $10,000
Construction Site BMPS / Site Management (1.5%) 1 LS $97,500 $97,500
Temporary Concrete Washout (Portable) 2 EA $2,000 $4,000

Subtotal Specialty Items $228,000

Section 6  Traffic Items Quantity Unit Unit Price Item Cost
Portable Changeable Message Sign (CMS) 4 EA $5,000 $20,000
Construction Area Signs 1 LS $5,000 $5,000
Temporary Railing (Type K) 1,000 FT $25 $25,000
Thermoplastic Striping (4") 8,320 FT $1.0 $8,320
Thermoplastic Striping (8") 1,480 FT $1.0 $1,480
Thermplastic Pavement Marking 310 SF $20 $6,200
Rumble Strip (AC Ground-in Indentations) 35.6 STA $100 $3,560
Recessed Pavement Marker (Retroreflective) 306 EA $16 $4,896
Reset Roadside signs (2 post) 5 EA $300 $1,500
Reset Roadside signs (1 post: Inludes chevrons) 13 EA $150 $1,950

Subtotal Traffic Items $77,906
$2,045,037

Traffic Additions (Added in "TOTAL SECTIONS 1 thru 6)
Traffic Control System 1 LS (7% Item Subtotal) $299,200
Maintain Traffic (including one way and 24-hour) 1 LS (9% Item Subtotal) $384,700

Subtotal Traffic Additions $683,900

$2 728 937

SUBTOTAL  SECTIONS 1 THROUGH 6

TOTAL 1 6 TRAFFIC ADD $2,728,937
Plus Time Related Overhead (5%) $2,865,384

Section 7  Minor Items
$2,865,384 x  ( 5%) = $143,269

(Subtotal Sections 1 thru 6)
TOTAL MINOR ITEMS $143,269

$3,008,653

Section 8  Roadway Mobilization
$3,008,653 x  (10%) = $300,865

(Subtotal Sections 1 thru 7)
TOTAL ROADWAY MOBILIZATION $300,865

$3,309,518

TOTAL 1:6 + TRAFFIC ADD.

TOTAL 1:7

TOTAL 1:8

Page 3 of 4



Section 9  Roadway Additions Quantity Unit Unit Price Item Cost
Supplemental Work

$3,008,653 x  (5%) = $150,433
(Subtotal Sections 1 thru 7)

Partnering $20,000
per (RTL Guide)

Contingencies
3,008,653$     x  (30%) = $902,596

(Subtotal Sections 1 thru 7)

COZEEP @ $100 per Hour Working 14 Hour Days $ Per Hour Hours Per Day Work Days (Partial)
$100 14 45 $63,000

Construction Office                           RE Office (7 months @ $2,500/month) $17,500
$1,153,529

$4,463,047
 CALL $4,470,000

II.  STRUCTURES ITEMS
Soldier Pile Wall A1-1 1 EA $1,028,000 $1,028,000
Retaining Wall A1-2 (Not in APS) 1 EA $285,000 $285,000
Retaining Wall A1-2 Bike Railing 94 LF $125 $11,750
Side Hill Viaduct 1 EA $872,000 $872,000
Side Hill Viaduct Bike Railing 253 LF $125 $31,625

SUBTOTAL STRUCTURES ITEMS $2,228,375

Railroad Related Costs: NA

TOTAL ROADWAY ADDITIONS

TOTAL ROADWAY ITEMS Sections 1:9

SUBTOTAL RAILROAD ITEMS $0

TOTAL STRUCTURES ITEMS $2,228,375
CALL $2,230,000

III.  RIGHT OF WAY ITEMS  
Total Estimated Right of Way Cost (Unescalated) $545,000

TOTAL RIGHT OF WAY ITEMS $545,000

Estimate Checked By:     Carlon Schrieve                    Phone #   707.441.2079                  
Estimate Prepared By:  Brian Simon                             Phone #    707-441-3935
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I.  ROADWAY ITEMS
Section 1 Primary work item Quantity Unit Unit Price Item Cost
Remove MBGR 265 FT $2 $530
Remove Existing Terminal End Section 2 EA $500 $1,000
Install MBGR & Terminal End Section 4 EA $3,500 $14,000
MBGR ('Special Detail') 160 FT $550 $88,000
Weed Control Mat 66 SY $25 $1,644

Subtotal $105,174

Section 2 Earthwork/Other Quantity Unit Unit Price Item Cost
Slope Excavation (less structures excavation) 1,960 CY $75.00 $147,000
Roadway Excavation 5,550 CY $50 $277,500
Sheet Pile 1 LS $200,000 $200,000
Obliterate surfacing 8,043 SY $15 $120,645
Clearing and Grubbing (0.83 AC) 1 LS $50,000 $50,000
Excavation (Restore Stream channel) 1,425 CY $50 $71,250
Bioengineering (Stream channel) 1 LS $45,000 $45,000
Revegitation w/ 3-5 year establishment (Entire) 1.0 LS $85,000 $85,000

 Subtotal Earthwork $996,395

Section 3 Pavement Structural Section Quantity Unit Unit Price Item Cost
HMA (Struct. Sec.) 2,714 TON $100 $271,400
HMA (leveling) 450 TON $100 $45,000
OGFC 1,580 TON $100 $158,000
AB (Class 2) 3,753 CY $50 $187,650
Cold Plane Asphalt Concrete (0.17') 3,500 SY $8 $28,000
Pavement Reinforcing Fabric 1,500 SY $4 $6,000
Remove Existing AC Dike 1,390 FT $8 $11,120
Lead Compliance Plan 1 LS $2,000 $2,000
Place AC Dike (Type A) 1,390 FT $18 $25,020
Shoulder Backing 90 CY $50 $4,500
AC Price Index Fluctuation 1 LS $17,428 $17,428
Incentive for Asphalt Concrete (QC/QA) (4% of HMAC) 1 LS $18,976 $18,976

Subtotal Pavement Structural Section $775,094

Section 4  Drainage Quantity Unit Unit Price Item Cost
18" Overside drain (Quantity 2):

Remove Drainage Inlet 1 EA $500 $500
Drainage Inlet (18" Type GO) 2 EA $4,500 $9,000
18" APC (2) 30 FT $175 $5,250
RSP- Light-Energy Dissipator (2) 5 CY $150 $750

36" CMP (Quantity 1):
Replace 36" Steel Flared end section 1 LS $1,000 $1,000
Replace 36" CMP with 36" ACP 129 FT $200 $25,800
36" CMP Downdrain/Elbow 65 FT $150 $9,750
Culvert paddle markers 2 EA $100 $200
Saw off (remove) CIDH concrete Pilings 1 LS $2,000 $2,000
Anchor Downdrain to Bridge Pile 1 LS $2,500 $2,500
RSP-1/4 Ton Energy Dissipator 18 CY $150 $2,700

24" CMP (Quantity 3):
Reset Culvert paddle markers 4 EA $100 $400
Culvert paddle markers 2 EA $100 $200
Replace 18" CMP with 24" APC (2) 148 FT $125 $18,500
Drainage Inlet (Type GO) 3 EA $4,500 $13,500
Remove Drainage Inlet 2 EA $500 $1,000
Place 24" APC (1) 320 FT $125 $40,000
RSP- Light-Energy Dissipator (3) 13 CY $150 $1,950

Subtotal Drainage $135,000
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Section 5  Specialty Items Quantity Unit Unit Price Item Cost
Progress Schedule (Critical Path Method) 1 LS $7,500 $7,500
Vegetation Mitigation (Park Impacts) 1 LS $91,000 $91,000
Prepare SWPPP + RQM 1 LS $6,000 $6,000
Prepare Rain Event Action Plan 1 LS $10,000 $10,000
Prepare Storm Water Annual Report 1 LS $2,000 $2,000
Storm Water Sampling & Analysis 1 LS $10,000 $10,000
Construction Site BMPS / Site Management (1.5%) 1 LS $97,500 $97,500
Temporary Concrete Washout (Portable) 2 EA $2,000 $4,000

Subtotal Specialty Items $228,000

Section 6  Traffic Items Quantity Unit Unit Price Item Cost
Portable Changeable Message Sign (CMS) 4 EA $5,000 $20,000
Construction Area Signs 1 LS $5,000 $5,000
Temporary Railing (Type K) 1,000 FT $25 $25,000
Thermoplastic Striping (4") 10,360 FT $1 $10,360
Thermoplastic Striping (8") 1,169 FT $1 $1,169
Thermplastic Pavement Marking 310 SF $20 $6,200
Rumble Strip (AC Ground-in Indentations) 45.0 STA $100 $4,500
Recessed Pavement Marker (Retroreflective) 306 EA $16 $4,896
Reset Roadside signs (2 post) 5 EA $300 $1,500
Reset Roadside signs (1 post: Inludes chevrons) 13 EA $150 $1,950

Subtotal Traffic Items $80,575
$2,320,238

Traffic Additions (Added in "TOTAL SECTIONS 1 thru 6)
Traffic Control System 1 LS (7% Item Subtotal) $323,200
Maintain Traffic (including one way and 24-hour) 1 LS (9% Item Subtotal) $415,500

Subtotal Traffic Additions $738,700

$3 058 938

SUBTOTAL  SECTIONS 1 THROUGH 6

TOTAL 1 6 TRAFFIC ADD $3,058,938
Plus Time Related Overhead (5%) $3,211,885

Section 7  Minor Items
$3,211,885 x  ( 5%) = $160,594

(Subtotal Sections 1 thru 6)
TOTAL MINOR ITEMS $160,594

$3,372,479

Section 8  Roadway Mobilization
$3,372,479 x  (10%) = $337,248

(Subtotal Sections 1 thru 7)
TOTAL ROADWAY MOBILIZATION $337,248

$3,709,727

TOTAL 1:6 + TRAFFIC ADD.

TOTAL 1:7

TOTAL 1:8
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Section 9  Roadway Additions Quantity Unit Unit Price Item Cost
Supplemental Work

$3,372,479 x  (5%) = $168,624
(Subtotal Sections 1 thru 7)

Partnering $20,000
per (RTL Guide)

Contingencies
3,372,479$     x  (30%) = $1,011,744

(Subtotal Sections 1 thru 7)

COZEEP @ $100 per Hour Working 14 Hour Days $ Per Hour Hours Per Day Work Days (Partial)
$100 14 45 $63,000

Construction Office                           RE Office (7 months @ $2,500/month) $17,500

$1,280,868

$4,990,595
 CALL $5,000,000

II.  STRUCTURES ITEMS
Soldier Pile Wall A2-1 1 EA $514,000 $514,000
Type 2 Wall A2-2 1 EA $851,000 $851,000
Type 2 Wall A2-2 Bike Railing 224 LF $125 $28,000
Soldier Pile Wall A2-3 1 EA $903,000 $903,000

SUBTOTAL STRUCTURES ITEMS $2,296,000

Railroad Related Costs: NA

TOTAL ROADWAY ADDITIONS

TOTAL ROADWAY ITEMS Sections 1:9

SUBTOTAL RAILROAD ITEMS $0

TOTAL STRUCTURES ITEMS $2,296,000
CALL $2,300,000

III.  RIGHT OF WAY ITEMS  
Total Estimated Right of Way Cost (Unescalated) $545,000

TOTAL RIGHT OF WAY ITEMS $545,000

Estimate Checked By:     Carlon Schrieve                    Phone #   707.441.2079                  
Estimate Prepared By:  Brian Simon                             Phone #    707-441-3935
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PROBABILISTIC STRUCTURE COST ESTIMATE

    GENERAL PLAN ESTIMATE x    ADVANCE PLANNING ESTIMATE

Revised - July 6, 2010

IN EST: 10/18/10
OUT EST: 10/20/10

BRIDGE: DISTRICT: 01
TYPE: CO: DN
CU: RTE: 101.00
EA: PM: 22.5/23.0
PROJECT I LENGTH 253

WIDTH 26
DESIGN SECTION: 2 AREA 6,565
# OF STRUCTURES IN PROJECT : 1 EST. NO.
PRICES BY : Wing Sze Siu COST INDEX:
PRICES CHECKED BY : DATE:
QUANTITIES BY: J Lynch/G Slocum DATE:

UNIT MINIMUM LIKELIEST MAXIMUM MINIMUM LIKELIEST MAXIMUM AMOUNT
1 CY 184 205 226 $65.00 $70.00 $80.00 $14,350
2 CY 123 137 151 $65.00 $75.00 $85.00 $10,275
3 CY 465 516 568 $650.00 $700.00 $725.00 $361,200
4 LB 46,890 52,100 57,310 $0.65 $0.80 $0.90 $41,680
5 LF 263 293 322 $60.00 $80.00 $85.00 $23,440
6 LF 1,152 1,280 1,408 $60.00 $80.00 $110.00 $102,400
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21 Percentiles: Forecast values
22 0% $742,000 

23 10% $804,000 

24 20% $818,000 

25 30% $828,000 

26 40% $837,000 

27 50% $844,000 

28 60% $852,000 

29 70% $862,000 

30  80% $872,000 

90% $889,000 

SUBTOTAL $553,345 100% $973,000 

TIME RELATED OVERHEAD $55,335
ROUTING COMMENTS: MOBILIZATION   ( @ 10 % ) $67,631
1.  DES SECTION SUBTOTAL BRIDGE ITEMS $676,311
2.  OFFICE OF BRIDGE DESIGN - NORTH CONTINGENCIES (@ 25%) $169,078 Years Beyond
3.  OFFICE OF BRIDGE DESIGN - CENTRAL BRIDGE TOTAL COST $845,388 Midpoint Escalation Rate
4.  OFFICE OF BRIDGE DESIGN - WEST COST PER SQ. FOOT $128.77 1 2.3%
5.  OFFICE OF BRIDGE DESIGN - SOUTH 1 BRIDGE REMOVAL (CONTINGENCIES INCL.) 2 3.0%
6.  OFFICE OF BRIDGE DESIGN - SOUTH 2 WORK BY RAILROAD OR UTILITY FORCES 3 4.0%

 GRAND TOTAL $845,388 4 3.8%
Notes 5 2.7%

Highlighted cells represent the quantities and prices that are included in the model.
Base Case Estimate is the sum of the "Likeliest" Quantity multplied by  "Likeliest" Item Price

$845,000

Side Hill Viaduct
Hamilton RD Safety Project Alt. 1 

01-000
49560K

Structure Excavation (Bridge)
CONTRACT ITEMS

Concrete Barrier Type 736

Structure Concrete (Bridge)
Bar Reinforcing Steel

The estimate ranges generated below were prepared using Crystal Ball software. Crystal Ball software 
automatically calculates and records the results of thousands of different "what if" cases. Analysis of these 
scenarios reveals to you the range of possible outcomes, their probability of occurring, the inputs that most 
impact your model, and where you should focus your efforts.

QUANTITY RANGE

The Assumption Curves, unless noted otherwise, are modeled with 
a triangular distribution with the "Minimum,  Likeliest and 
Maximum values."

2
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*80% Forecast Value Escalated Budget Estimate to Midpoint of Construction

ITEM PRICE RANGE

Structure Backfill (Bridge)

Cast-in-Drilled-Hole 24"

 

BASE CASE ESTIMATE

*  Escalated structure cost is provided for information only, actual construction costs may vary.  Escalated structure costs 
provided do not replace Departmental policy to update cost estimates annually. Escalation rate used are based on Global 
Insight data posted at http://www.dot.ca.gov/hq/oppd/costest/data.htm

Escalated
Budget Est.
$892,000 
$919,000 

$1,019,000 

$956,000 
$992,000 

 BASELINE ESTIMATE TO MIDPOINT OF CONSTRUCTION

   Recommended 
Range

BASED ON THE ASSUMPTIONS USED TO 
CREATE THE MODEL, THE DES-STRUCTURE 
COST ESTIMATES BRANCH RECOMMENDS 
THAT THE PROGRAMMING LEVEL BUDGET 
FOR THIS PROJECT BE DESIGNATED AT THE 
80% FORECAST VALUE.

80% FORECAST VALUE = $872,000.00 

INPUT OUTPUT

Sensitivity: BASE CASE ESTIMATE

1.3%

0.7%

2.3%

15.0%

37.0%

43.7%

-20.0% 0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

Structure Concrete (Bridge) quantity

Cast-in-Drilled-Hole 24" price

Structure Concrete (Bridge) price

Cast-in-Drilled-Hole 24" quantity

Bar Reinforcing Steel price

Other
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X
X

X

X
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STRUCTURES DESIGN ADVANCE PLANNING STUDY SHEET (ENGLISH) (REV. 10/25/05)

ADVANCE PLANNING STUDY

01

49560K

J. Yang

01 DN 101 22.5/23.0

2

06-30-10

06-30-10
VIADUCT

252’-6" MEASURED ALONG "A1S" LINE

6 @ 37’-0" = 222’-0" 28’-0" 1’-3"1’-3"

BB EB

� Abut = � PILE � Abut = � PILE

Sta 6+48.75

Elev 393.80

Sta 9+01.25

Elev 376.30

Approx FG

Approx OG

TOP OF CONCRETE BARRIER TYPE 736

þÿ ��"� �=�

      

B0-1
"L" = 20’-0"

      

B0-1
"L" = 20’-0"

          

TYPICAL SECTION 

þÿ ��"� �=�

8’-0"

26’-0"

4 @ 5’-6"

12’-0" SB LANE

1
’
-
8
"

1’-0"

5
’
-
8
"

VARIES

CONCRETE BARRIER

TYPE 736

1’-6"

EP ETW "A1S"

� PILE

      

OG

7% Max

CUT OFF 

WALL

MIRROR ELEVATION 

HAMILTON ROAD SAFETY PROJECT ALT 1

RC SLAB

ASSUMPTIONS

DATE OF ESTIMATE

COST/  __INCLUDING

10% MOBILIZATION &

25% CONTINGENCY    =

AREA               =

WIDTH              =

LENGTH             =

STRUCTURE DEPTH    =

BRIDGE REMOVAL     =

TOTAL COST         =

  

    

252’-6"

         

         

08-12-10

26’-0"

890,000

1.  Viaduct layout is preliminary only.

2.  Piles to be CIDH embedded 40’ into the 

   ground and extended to superstructure.

3.  Wet pile construction anticipated.

B2-3
þÿ�2�4�"� �

CONCRETE PILE,

TYP

FOR AC AND ROADWAY BASE 

SEE "ROAD PLANS"

Notes:

 

1.  Approx OG and Approx FG are shown 

   at left edge of deck looking up station.

 

2.  Piles are standard class 200 CIDH.

E. Ward/GES/GS













 

 

ATTACHMENT F 
Transportation Management Plan 



State of California  Business, Transportation and Housing Agency 

TRANSPORTATION MANAGEMENT PLAN  
To: Carlon Schrieve Date: 23 March 2010 
 Project Engineer File: DN-101  PM 22.7 
  EA: 01-49560K   

   Hamilton Road Safety 
From: Troy Arseneau, Chief 
 District 1 Office of Traffic Operations 

Project Information 

Location: In Del Norte County near Crescent City from 
0.2 miles south to 0.3 miles north of Hamilton 
Road. 

Type of Work: Curve improvement, viaduct, retaining wall. 

Anticipated Traffic Control: Lane reduction.   
Shoulder closure.    

Estimated Maximum Delay: Minimal.   

Peak Hour Traffic Volumes: 800 vph. 

Lane Requirement Charts 
Included: Yes. 

Number of Working Days: 60 days. 

Next Major Milestone and Date: PSR - June/2010 

RTL Date: July/2015 

District Traffic Manager/ TMP 
Manager: Troy Arseneau (707) 445-6377 

TMP Coordinator: Marie Brady (707) 441-5784 

In accordance with A + B bidding Provisions, a Road User Cost (RUC) calculation 
has been completed for this project.  The Calculated Road User Cost (CRUC) has 
been determined to be $ 0 per day.  Since the project does not exceed the 
minimum CRUC threshold of $5,000 per day, this project is not subject to the 
requirements of A + B Bidding. 

Anticipated Traffic Impacts 

Significant traffic impacts are not anticipated provided that the following 
recommendations and requirements are incorporated into the project.  In 
conformance with Deputy Directive-60, District Lane Closure Review Committee 
approval is not required for projects with anticipated traffic delay less than 30 
minutes. 
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Recommendation 

A request for an updated Transportation Management Plan shall be made during 
the design phase. 

Hours of Work 

• See Chart No. 1 “Lane Ramp Requirements” for work hour restrictions. 

• The full width of the traveled way shall be open for use by public traffic from 
the preceding Friday to the following Monday for the following Special Event, 
The Sea Cruise, held the second weekend of October. The contractor shall 
verify the actual dates for this Special Event. See Chart No. 2 “Lane Closure 
Restrictions for Designated Legal Holidays and Special Days” for work day 
restrictions. 

Public Notice 

• Upon receipt of notice that the roadway width, including paved shoulder, for a 
direction of travel will be narrowed to less than 16 ft, the Resident Engineer 
shall promptly notify the HQ Construction Liaison Jay Horton at (916) 322-
4957. 

• The District Public Information Office, (707) 445-6444, shall be contacted two 
weeks in advance of the start of construction. 

• Any emergency service agency whose ability to respond to incidents will be 
affected by any lane closure must be notified prior to that closure.  

• Work shall be coordinated with the local busing system (including school 
buses and public systems) to minimize impact on their bus schedules.   

• Include in a memo to the Resident Engineer that at least 5 days in advance of 
excavation work in the vicinity of possible Caltrans facilities, that 
Maintenance-Electrical Supervisor (825-0233) shall be contacted to locate 
existing Caltrans underground electrical facilities. 

Traffic Control 

• One closure is permitted within the project limits. 

• The W11-1 vehicular traffic sign (bicycle symbol) and the W16-1 
supplemental plaque (SHARE THE ROAD) shall be placed, in each direction 
of travel, prior to the construction zone. 

• Work that occurs within 6 ft of the edge of traveled way, on a conventional 
highway, shall require a shoulder closure in conformance with “Figure 6H-3. 
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Work on Shoulders (TA-3)” in the September 26, 2006 CA MUTCD for 
Streets and Highways (Pg. 6H-11/12). 

• Work that requires a lane closure shall be in conformance with the Caltrans 
Standard Plan T-11, “TRAFFIC CONTROL SYSTEM FOR LANE 
CLOSURE ON MULTILANE CONVENTIONAL HIGHWAYS.” 

• A minimum of 16 ft of paved roadway in each direction of travel shall be 
open for use by public traffic. 

• Work that requires closing half the roadway shall be in conformance with the 
Caltrans Standard Plan T-12, “TRAFFIC CONTROL SYSTEM FOR LANE 
CLOSURE ON MULTILANE CONVENTIONAL HIGHWAYS.” 

• A minimum of 16 ft of paved roadway in each direction of travel shall be 
open for use by public traffic. 

• Work that requires a moving lane closure shall be in conformance with the 
Caltrans Standard Plan T-15, “TRAFFIC CONTROL SYSTEM FOR 
MOVING LANE CLOSURES ON MULTILANE CONVENTIONAL 
HIGHWAYS.”  

• A minimum of one PCMS in advance of both ends of the construction site shall 
be required to notify the public of the closures related to this project. 

• Access to side roads and residences shall be maintained at all times.  When 
work or traffic queues extend through an intersection, additional traffic control 
will be required at the intersection. 

• This section of Highway 101 is part of the Pacific Coast Bike Route.  Bicycles 
shall be accommodated through the work zone by providing a 4 ft traversable 
paved shoulder. 

• If persons with disabilities (e.g. hearing, visual, or mobility) are found to use 
this facility, the temporary traffic control measures mentioned in the California 
MUTCD Chapter 6D shall be incorporated to accommodate disabled 
pedestrians through the work zone. 

Contingency Plan 

The contractor shall prepare a contingency plan for reopening closures to public 
traffic.  The Contractor shall submit the contingency plan for a given operation to 
the Engineer within one working day of the Engineer’s request.  Contingencies for 
unanticipated delays, emergencies, etc. shall be coordinated between the RE and 
the Contractor. 
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Approval 

Approved by:  ____________________________________________ 
Transportation Management Plan Coordinator 

Approved by:  ____________________________________________ 
           District Traffic/ TMP Manager 

TAA/pwh 

CC: 1)TAArseneau, 2)JCandalot 
1)RMMartinelli, 2) DWorkman, 3) File 
IPoindexter 
KChurch 
HLQuintrell 
RLingford 
AJones 

 
 
 

Chart No. 1  

 Lane Requirements 

County:  DN Route: 101 PM: 22.7 

FROM HOUR TO HOUR 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24  

Mondays through Thursdays 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

Fridays 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1           

Saturdays                          

Sundays                     1 1 1 1  

 
Legend: 

 

1 
A minimum of 16 ft of paved roadway in each direction shall be open for use by public traffic.  The 
maximum lane closure length is 2000 ft.   

 
 

 No closures allowed. 

 

• The full width of the traveled way shall be open for use by public traffic when construction operations are 
not actively in progress. 
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Chart 2:  Lane Closure Restrictions for Designated Legal Holidays and Special Days 

Thu Fri Sat Sun Mon Tues Wed Thu Fri Sat Sun 
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Legends: 

 Refer to lane closure charts 

xx The full width of the traveled way shall be open for use by public traffic. 

H Designated Legal Holiday 

SD Special Day 

 



 

 

ATTACHMENT G 
Preliminary Environmental Analysis Report (PEAR) 
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ATTACHMENT H 
Initial Site Assessment 





 

 

ATTACHMENT I 
Right of Way Data Sheet 



















 

 

ATTACHMENT J 
Programming Sheet 





 

 

ATTACHMENT K 
Traffic Index 





 

 

ATTACHMENT L 
Landscape Architecture Assessment Sheet 



NORTH REGION 
LANDSCAPE ARCHITECTURE ASSESSMENT SHEET  
03-LAND-0002 (Rev. 3/03) 

 
 

TO:  Carlon Shrieve 
FROM:  Laura Lazzarotto  
Unit/Senior TE Name: Adv. Planning/  
   Ilene Poindexter 
Project Manager:  Kevin Church 
 

 

CO: DN 
DISTRICT: 01 
DATE: Sept. 2, 2010 
EA: 01-49560K 

 

RTE: 101 
 

PM:  22.4/23.0 
 

 

 

 

PROJECT:  Hamilton Road Safety Project 
 
 
TYPE: SHOPP 

  

 

PROJECT MILESTONE:  PID 

 

PROJECT SEPARATION: 
  Landscape as part of roadway work EA 
  Landscape under separate EA (Follow-up) 

 

      
 

PROJECT DESCRIPTION:  This project proposes to increase radii on two existing curves to the Standard 55 MPH, 
improve superelevation transitions, and lengthen the right deceleration lane and left turn pocket at Hamilton Lane, south 
of Crescent City.  Alternative 1 would also require a viaduct on the west side and a retaining wall on the east.  Alternative 
2 would not include a viaduct but would require two retaining walls on the east side and one on the west. 
 
AREA (FT2) FOR HIGHWAY PLANTING:  Not known at this time 
AREA (FT2) FOR EROSION CONTROL:   Not known at this time     
PLANT COUNT FOR MITIGATION PLANTING:  Not known at this time 
 
 

 
 

 

 

LANDSCAPE FREEWAY STATUS: 
HIGHWAY PLANTING IS: 
SCENIC HIGHWAY STATUS: 
 
 
 
 
REVEGETATION REQUIRED: 
 
BIOLOGIST CONTACT: Not yet assigned 
DATE OF CONTACT:  
REVEG. SPECIALIST CONTACT: Clare Golec 

 

  Yes 
  Warranted 
 Officially Designated 

 World Heritage Site, State 
Scenic Highway and 
International Biosphere 
Reserve 

  Permit Required 
 
 

 

  No 
  Not Warranted 
  Eligible 

 
 
 
 

  Offset of Visual 
      Impact 

 

 
 

  Not Designated 
 
 
 
 
Other (Forest 
Service, BLM, etc.) 

 
 

ADJACENCY TO BILLBOARDS: 
  Project area is adjacent to outdoor advertising.       Project area is not adjacent to outdoor advertising. 

 
 

WATER AND POWER AVAILABILITY:  No      
      
 

DESIGN FOR MAINTENANCE SAFETY:  Yes      
           
 

CONTEXT SENSITIVITY: 
  It is determined that the project will involve consideration of highway aesthetics and will require further evaluations 

      pertaining to specific roadside enhancements. 
 

 

  No foreseen issues with highway aesthetics. 
 

 
 

  Other 

 

Retaining walls need to match the soldier pile 
walls at Cushing Creek.  See-through barrier 
rail for southbound viaduct or retaining wall. 

 
 

COOPERATIVE MAINTENANCE AGREEMENTS: 
 
 

Project may  
Involve additional 
tasks indicated 

 

  Visual Simulation 
  Highway Planting 
  Contour Grading 

 

 

  Erosion Control 
  Field Visit 
  Cost Estimate 

 

  SWPPP/NPDES 
  Context Sensitive Solutions/Aesthetics 
  Landscape Evaluation 





 

 

ATTACHMENT M 
Materials Recommendations 



























 

 

ATTACHMENT N 
Hydraulic Recommendations 

















 

 

ATTACHMENT O 
Storm Water Data Report 





 Long Form - Storm Water Data Report 

Caltrans Storm Water Quality Handbooks 
Project Planning and Design Guide 
July 2010  

- 1 - 

STORM WATER DATA INFORMATION 

1. Project Description 

This project is located in Del Norte County approximately three miles south of Crescent City 
on Route 101 (see Attachment 1).  The project need was identified during a traffic safety 
investigation.  The location has had 25 collisions in the last three-years and is a high priority 
project for District 1.  The traffic safety investigation identified that vehicles are not slowing 
to the recommended 40 mph speed in the northbound direction (a 7% down-grade entering 
a 650’ radius curve with an existing OGAC overlay) and that roadway geometrics (curve 
radius, superelevation rate and transitions) are non standard.  Collisions are mostly road 
departure collisions associated with wet pavement and loss of traction. The project passed 
the standard skid test requested by traffic safety.  Hamilton Road serves as the public 
access for the northern part of Mill Creek State Park and is located on the curve where most 
off the collisions are occurring.  Currently, Hamilton Road does not have a high volume of 
traffic.  However, the Park plans to eventually make Hamilton Road the main and only public 
access to its facilities.  This project proposes two alternatives to address the existing high 
collision rate and attempts to avoid future problems when the traffic volumes of Hamilton 
Road increase. 

Purpose and Need 

The project is needed because it has had 25 collisions within the most recent three-year 
period and a fatality plus injury collision rate 11 times the statewide average for a similar 
facility.  The purpose of the project is to reduce the frequency and severity of collisions 
within the project limits. 

Alternatives 

Alternative 1 proposes to increase curve radii on two existing reversing curves (see 
Attachment #3) to the Standard for 55 mph, improve superelevation / superelevation 
transitions, lengthen the right deceleration lane and lengthen the left turn pocket at 
Hamilton Road intersection.  The alternative requires construction of a viaduct system on 
the down hill (west) side of the road and a retaining wall on the east side of the road.  In 
addition to these improvements, this alternative proposes to replace all culverts and either 
reset or replace the down drains.  A new 24” diameter culvert will be placed at the north end 
of the retaining wall.  The portion of the 36” culvert that extends beyond the highway right of 
way and into the park will be removed and a bio-engineered channel constructed in place.  
The portion of this 36” culvert that lies within State ROW will be replaced. 

Alternative 2 also proposes to increase curve radii on the same two existing reversing curves 
(see Attachment #4) to the Standard for 55 mph, improve superelevation / superelevation 
transitions, lengthen the right deceleration lane and lengthen the left turn pocket at the 
Hamilton Road intersection.  This alternative eliminates the need for a viaduct system by 
realigning the roadway and adding one uphill retaining wall and one downhill retaining wall 
(near the location of the Alternative 1 viaduct).  A third retaining wall is required at the 
northernmost curve, similar in height and location, but shorter in length, than the one in 
Alternative 1.  Alternative 2 does not include a new 24” culvert and outfall at the north end 
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of the project.  Other culvert treatments for Alternative 2 are identical to those described in 
Alternative 1. 

The total disturbed area for this project was estimated by calculating the area bounded 
within the limits of new paving and the retaining wall/viaducts.  This area also included the 
area where the existing 36” culvert will be removed, but excluded any of the staging areas 
as these areas are paved with either asphalt or gravel.  The area within the bounded area 
described above was reduced by 50 percent because some of the base material under the 
existing pavement will be left in place to build up the structural section of the new roadway 
and hence the soil below will not be disturbed.  Both of these areas are tabulated below. 

The total existing impervious area was estimated by measuring existing paved areas on an 
aerial photograph.  The increase in impervious area was conservatively determined by 
subtracting the existing impervious area from the above described disturbed area limit.  
Both of which are tabulated below. 

This project is outside of any urban MS4 area. 

DISTURBED SOIL AREAS  IMPERVIOUS AREAS 

Total Area within Disturbed 
Soil Area Limit 108,000 SF  Total Area within Disturbed 

Soil Area Limit 108,000 SF 

50% of Total DSA above 54,000 SF  Pre Project Impervious Area 94,000 SF 

   Increased Impervious Area 14,000 SF 

 
2. Site Data and Storm Water Quality Design Issues (refer to Checklists SW-1, SW-2, and 

SW-3) 

The DN 101-Hamilton Road project lies within a tributary area that drains to the Pacific 
Ocean and prior to release into the ocean, runoff collects in a small, unnamed, beachside 
lagoon.  Concentrated flow travels a distance of approximately 3,600 feet between the 
project and the lagoon.  The slope of the ground and channels immediately downstream of 
the project is about 3:1.  After the first 1,000 feet or so the topography flattens out as it 
approaches the lagoon.  Culverts, channels and streams of this tributary that lie within the 
project limits do not support fish habitat. 

With this project proposing to replace approximately 93’ of existing 36” culvert with an open 
channel, vegetated with native plants and lined with natural materials, a 401 Certification 
from the Regional Water Quality Control Board is anticipated.  As a result, this project is 
expected to be required to consider permanent treatment best management practices 
(BMP). 

Another water quality consideration with this project is related to the potential for erosion at 
the outfalls of the culverts and down drains.  At these locations where concentrated flow is 
released from the confines of culverts, the potential for erosion exists and without proper 
treatments the erosion can expand beyond the immediate area around the outlet.  With the 
exception of the proposed new culvert in Alternative 1,  Outfalls are already in place and flow 
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into established channels.  A secondary issue at the outlets of the culverts is related to the 
volume of flow exiting the pipe.  This volume may increase if the impervious area of the area 
tributary to the pipe increases or if the area tributary to a culvert increases.  Outlet controls 
may be required to minimize downstream effects. 

Evaluation of downstream effect will also be required for the placement of the new culvert in 
Alternative 1.  

3. Regional Water Quality Control Board Agreements  

There are no negotiated understandings or agreements with the NCRWQCB pertaining to 
this project.  In general, the NCRWQCB has expressed concern of downstream erosion from 
new culvert installations and may require monitoring of downstream effects. 

4. Proposed Design Pollution Prevention BMPs to be used on the Project.  

Design Pollution prevention BMPs will be deployed as appropriate and will be determined 
during the PA&ED phase of this project.  Some of the design pollution prevention devices 
that are expected to be applicable to this project are described below. 

• Any increase in tributary area or imperviousness of an existing tributary may result in 
an increase in runoff.  In such circumstances, BMPs such as rock slope protection, 
energy dissipators, revegetation, jute matting etc can be installed to prevent erosion of 
soil.   

• Cut and fill areas to the existing slopes should be minimized to prevent destabilization 
of the hillsides.  In cases where disturbing these slopes is unavoidable, revegetation of 
the slopes, placement of matting materials and/or cutting off concentrated flows from 
these areas are BMPs that can be used in similar conditions. 

• Establishing the vegetation or bio-engineering the new channel/stream where the 
existing 36” culvert will be removed is an erosion control BMP. 

• The Hydraulic Specialist recommended installing a new 24” culvert with Alternative #1.  
If this installation is incorporated into the final design for this project, design features 
associated with this new system should be incorporated to prevent erosion and 
downstream effects.  Such features may include rock slope protection, energy 
dissipaters, or erosion control matting. 

• The retaining walls are Design Pollution Prevention BMP because the construction of 
these structures reduces the size of the cut slope. Thereby, reducing exposed soils and 
the probability of these soils eroding. 

• Replacement of the nearly 100 feet of 36” culvert with a bio-engineered channel will 
provide a water quality benefit as runoff in the channel has a longer reach to settle any 
solids.  Concentrated flow in the channel also takes longer to progress down a 
watershed than water contained in a culvert.  This longer travel time reduces the peak 
runoff and thereby, can reduce erosion potential.  
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5. Proposed Permanent Treatment BMPs to be used on the Project  

Due to the requirements of obtaining a 401 Certification from the Regional Board, 
permanent treatment BMPs are being considered for this project.  Treatment BMPS will be 
further evaluated during the project design phase; however, due to the steepness of the 
terrain placement of treatment BMPs may be difficult or found unfeasible.   

Maintenance forces have indicated that sand is only applied about once per year at this 
project location.  As such, traction sand traps will not be required for this area.   

6. Proposed Temporary Construction Site BMPs to be used on Project 

Several temporary construction site best management practices have the potential for 
inclusion in the construction stage of this project.  Cost associated with the installation of 
these BMP was estimated using Appendix F of the July 2010 Caltrans Strom Water Quality 
Handbook, Project Planning and Design Guide.  The BMPs that appear to be appropriate to 
this project include: 

• Construction Site Management  
BMP such as spill prevention and control, material management, waste 
management, non-storm water management, stockpile management and concrete 
waste management. 

• Straw mulch 

• Fiber rolls 

• Check dams 

• Silt fences 

• Storm Water Pollution Prevention Plan (SWPPP) 
A SWPPP is expected for this project due to the potential for this site to disturb 
greater than 1 acre of soil (see Section 1). 

7. Maintenance BMPs (Drain Inlet Stenciling) 

The majority of the inlets located within this project are along the highway and therefore, 
passersby will be infrequent and stenciling would not provide significant benefit.  However, 
inlets located at the vista point will require stenciling. 

Required Attachments 

Attachment 1 Vicinity Map  
Attachment 2 Evaluation Documentation Form (EDF)  
Attachment 3 Alternative #1 Layout Sheet 
Attachment 4 Alternative #2 Layout Sheet 
Attachment 5 USGS Map 
Attachment 6 Risk Level Assessment 
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Low Medium High

Low Level 1

High Level 3

Project Sediment Risk: High 3

Project RW Risk: Low 1

Project Combined Risk: Level 2

01-DN-101-PM 22.5 to 23.0

SHOPP (201.010)

01-216 – 49560K
01 0000 0491

Combined Risk Level Matrix

Sediment Risk

R
ec

ei
vi

ng
 W

at
er

 
R

is
k Level 2

Level 2
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1

2

3
4

5

6

7

8

9

10

11

12

13
14

15

16
17
18
19
20
21
22
23
24

A B C

Entry

128.53

0.21

13.46

Watershed Erosion Estimate (=RxKxLS) in tons/acre

Site Sediment Risk Factor
Low Sediment Risk: < 15 tons/acre

Medium Sediment Risk:  >=15 and <75 tons/acre
High Sediment Risk:  >= 75 tons/acre

01-DN-101-PM 22.5 to 23.0
SHOPP (201.010)
01-216 – 49560K
01 0000 0491

Sediment Risk Factor Worksheet

A) R Factor

R Factor Value

B) K Factor (weighted average, by area, for all site soils)

Analyses of data indicated that when factors other than rainfall are held constant, soil loss is directly proportional to a 
rainfall factor composed of total storm kinetic energy (E) times the maximum 30-min intensity (I30) (Wischmeier and 
Smith, 1958). The numerical value of R is the average annual sum of EI30 for storm events during a rainfall record of at 
least 22 years. "Isoerodent" maps were developed based on R values calculated for more than 1000 locations in the 
Western U.S. Refer to the link below to determine the R factor for the project site.
http://cfpub.epa.gov/npdes/stormwater/LEW/lewCalculator.cfm

K Factor Value

LS Factor Value

High

C) LS Factor (weighted average, by area, for all slopes)

The soil-erodibility factor K represents: (1) susceptibility of soil or surface material to erosion, (2) transportability of the 
sediment, and (3) the amount and rate of runoff given a particular rainfall input, as measured under a standard condition. 
Fine-textured soils that are high in clay have low K values (about 0.05 to 0.15) because the particles are resistant to 
detachment. Coarse-textured soils, such as sandy soils, also have low K values (about 0.05 to 0.2) because of high 
infiltration resulting in low runoff even though these particles are easily detached. Medium-textured soils, such as a silt 
loam, have moderate K values (about 0.25 to 0.45) because they are moderately susceptible to particle detachment and 
they produce runoff at moderate rates. Soils having a high silt content are especially susceptible to erosion and have hi
K values, which can exceed 0.45 and can be as large as 0.65. Silt-size particles are easily detached and tend to crust, 
producing high rates and large volumes of runoff. Use Site-specific data must be submitted.

The effect of topography on erosion is accounted for by the LS factor, which combines the effects of a hillslope-length 
factor, L, and a hillslope-gradient factor, S. Generally speaking, as hillslope length and/or hillslope gradient increase, soil 
loss increases. As hillslope length increases, total soil loss and soil loss per unit area increase due to the progressive 
accumulation of runoff in the downslope direction. As the hillslope gradient increases, the velocity and erosivity of runoff 
increases. Use the LS table located in separate tab of this spreadsheet to determine LS factors. Estimate the weighted 
LS for the site prior to construction. 

363.302898

Site-specific K factor guidance

LS Table
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Receiving Water (RW) Risk Factor Worksheet Entry Score

A. Watershed Characteristics yes/no
A.1. Does the disturbed area discharge (either directly or indirectly) to a303(d)-listed 
waterbody impaired by sediment?  For help with impaired waterbodies please check the 
attached worksheet or visit the link below:
2006 Approved Sediment-impared WBs Worksheet

http://www.waterboards.ca.gov/water_issues/programs/tmdl/303d_lists2006_epa.shtml

OR

A.2. Does the disturbed area discharge to a waterbody with designated beneficial uses of 
SPAWN & COLD & MIGRATORY?

http://www.ice.ucdavis.edu/geowbs/asp/wbquse.asp 
01-DN-101-PM 22.5 to 23.0

SHOPP (201.010)

01-216 – 49560K
01 0000 0491

no Low
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