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 Review of a Preliminary Foundation Report dated November 11, 2004 by Bill Levine of the 

Office of Geotechnical Design West (OGDW); 

 Geologic literature study; 

 Field geotechnical exploration, including drilling 2 exploratory borings and performing field 

and laboratory testing on selected soil samples;  

 Foundation design analysis; and 

 Preparation of this FR.  

 

2. PROJECT DESCRIPTION  

 

According to BIRIS, the original structure, continuous steel stringers embedded in concrete on 

rubble masonry abutments, of the existing bridge was constructed circa 1910. A supplemental 

bent was added to the original bridge in 1946. Also, the original structure was widened on the 

right side in 1921, and again in 1974. All bridge supports were founded on spread footings. The 

existing structure has a length of 31 feet, and has an overall width of 35.5 feet. In 1987, the 

Office of Structure Maintenance and Investigations recommended that the existing structure be 

replaced because it had already gone well beyond its expected life.  

 

The proposed bridge will have a length of 48.47 feet from beginning of bridge (BB) to end of 

bridge (EB), and will be 44 feet wide. The proposed single span superstructure will consist of 

PC/PS concrete voided slabs that will sit on cantilevered stem seat type abutments. The new 

abutments will have a skew of about 9 degrees and spread footings that will only be as wide as 

the superstructure. The District wants to minimize the new structure’s footprint impact on the 

relocation of existing utilities and right-of-way; internal shear keys will have to be constructed at 

the abutments for the superstructure. The new roadway section on the structure will consist of 

two 12-foot lanes with 8-foot shoulders.  

 

The new structure will also have retaining wall wing walls because the wing walls will be over 

20 feet in length. Total of four retaining wall wing walls, namely, RW1R, RW1L, RW2R, and 

RW2L, are proposed to reduce the impact on the relocation of existing utilities and right-of-way. 

RW1R and RW1L walls will be constructed on the right (east) and left (west) sides, respectively, 

of the embankment south to Abutment 1 (Abut 1); meanwhile, RW2R and RW2L walls will be 

constructed on the right and left sides, respectively, of the embankment north to Abutment 2 

(Abut 2).  Please refer to the layout plans for details.  

 

Type 736 concrete barriers with railings are proposed for the new bridge and retaining walls.  

 

The vertical datum used in this report is NGVD 29 unless stated otherwise. The horizontal datum 

is based on NAD 83. 
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3. EXCEPTION TO POLICY 

 

There is no known exception to Department policy relating to the investigation or design of the 

proposed structures. 

 

4. FIELD INVESTIGATION AND TESTING PROGRAM 

 

A total of two rotary borings, namely, RC-12-001 and R-12-002, were performed by Caltrans in 

August 2012. Borings RC-12-001 and R-12-002 were drilled near the Abutment 1 and Abutment 

2, respectively, of the proposed Sarco Creek Bridge. A summary of each boring is shown in 

Table 1. 

 

Table 1. Summary of Field Geotechnical Borings 
 

Boring ID 
Date of 

Completion 

Total Depth 

(ft) 

Depth to 

Groundwater 

(ft) 

Groundwater Elev. (ft) 

RC-12-001 08/07/2012 66.5 14.2 12.3 

RC-12-002 08/08/2012 66.5 N/A Encountered but not measured 

 

In both borings, Standard Penetration Tests (SPT) were typically conducted at 5-feet interval in 

soil strata, and Pocket Penetrometer (PP) Tests were performed on soil samples showing 

apparent cohesion. Soil samples were selected at various depths for laboratory testing including 

particle size analysis and moisture content, Atterberg Limits, and corrosion tests to update soil 

information.  

 

5. LABORATORY TESTING PROGRAM 

 

The laboratory testing program for the aforementioned borings consists of 25 moisture content 

tests, 6 mechanical analyses, 6 plasticity index tests, and 2 corrosion tests.  

 

6. SITE GEOLOGY AND SUBSURFACE CONDITIONS 

 

6.1 Climate  

 

The climate of Napa County is characterized by cool, moderately wet winters, and warm to hot, 

dry summers.  Average low temperatures through the winter are typically in the upper 30’s (F) 

while average high temperatures in the late summer are in the mid 80's (F).  Humidity in the 

region is generally low, with winter having the highest humidity and fall, the lowest.  Winds are 

generally out of the northwest during the summer and the south during the winter, and rarely 
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reach greater than 30 miles per hour.  The strongest winds are associated with cold winter storms 

and westerly summer breezes drawn in by the warmer eastern interior.  Rainfall is greatest during 

the winter with annual totals averaging 20 inches in the dryer southern half of the county and 60 

inches in the wettest northern regions.  December and January are the wettest months, while July 

and August are the driest (Lambert and Kashiwagi, 1978) 

 

6.2 Topography & Drainage 
 

The project is at the southeastern end of the Napa Valley, a long, narrow depression that runs 

northwest/southeast and is drained by the Napa River.  The valley is bordered by the Sonoma 

Mountains to the west, Vaca Mountains to the east, and San Pablo Bay to the south.  The 

elevations at northern and southern ends of the Sarco Creek Bridge are +26.3 ft and +27.0 ft, 

respectively.  Sarco Creek, which flows east to west to the Napa River, is at elevation +11.0 ft (as 

recorded in June, 1990).  Sarco Creek originates several miles to the east on the northern flank of 

Mt. George, elevation 1877 ft. 

 

6.3 Regional Geology 
 

Located within the Coast Range geomorphic province of California, the geology of the region 

consists of northwest-trending ridges, gently sloping hills, intermontane valleys, and large 

elongated depressions.  The San Andreas Fault system, the most prominent geologic feature in 

the area, includes the San Andreas Fault as well as numerous splays, including the Rodgers 

Creek and Green Valley Faults, which together take up strain between the northward migrating 

Pacific plate and the southward (relatively) moving North American plate.  The major faults 

within the system are predominantly right-lateral, strike-slip faults with some compressional 

component, and these act together to form the prominent ridges and valleys. The San Francisco 

Bay, a partially filled northwest-trending depression extending from the Santa Clara Valley in the 

south to the Petaluma Valley in the north, is a direct result of these fault interactions. 

 

6.4 Site Geology 

 

Site geology is based on the mapping of Klahan, et al, 2004, and Logs of Test Borings recovered 

during a geotechnical investigation within the project limits in 1990. Refer to attached Geology 

Map in Exhibit B. 

 

Within the project limits, the subsurface is comprised of alluvial material derived from the 

adjacent Milliken and Sarco Creek drainages.  These alluvial units include older Pleistocene 

alluvium consisting of consolidated sand, silt, clay, and gravel; Holocene alluvium; Late 

Holocene stream terrace deposits; and Late Holocene stream channel deposits.  Foundation 

materials for the Sarco Creek Bridge consist of dense silty sand with gravel, hard silty clay, and 

dense clayey silt. 
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6.5 Subsurface Conditions 

 

Based on the subsurface data from our 2012 borings, at boring RC-12-001, we estimated that the 

subsurface materials consist of approximately nine feet of loose sandy silt with gravel underlain 

by altering layers of dense to very dense silty sand, stiff to hard elastic silt, stiff silt with sand, 

dense to very dense clayey sand/gravel, stiff sandy silt, and very stiff to hard lean clay. The 

Pocket Penetrometer readings for soils present cohesion range mostly from 1.0 tsf to 4.5 tsf. The 

energy-corrected SPT blow counts vary from 5 to refusal (50 blows for less than 2 inches). 

 

At boring R-12-002, subsurface materials consist of approximately eight feet of medium dense 

well-graded gravel underlain by altering layers of medium stiff to stiff silt with sand, stiff to hard 

elastic silt, very stiff to hard sandy silt/silt, very stiff to hard lean clay, and very dense well-

graded sand. The Pocket Penetrometer readings for soils present cohesion range mostly from 1.0 

to 4.5 tsf. The energy-corrected SPT blow counts vary from 10 to 85. 

 

Please refer to the LOTB plans for details.   

 

7. GROUNDWATER 

 

The groundwater was measured at approximately 14.2 feet below the ground surface, 

corresponding to elevation 12.3 feet, at borehole RC-12-001 on August 8, 2012. Please note that 

groundwater level typically fluctuates with season and correlates with the local geology, and 

topography. Also, it is anticipated that the groundwater will be affected by the water level in the 

creek. 

 

8. SCOUR EVALUATION  

 

According to the ‘Final Hydraulic Report’ dated July 1, 2012 by Ronald McGaugh of the Office 

of Structure Design, Hydraulics and Hydrology Branch, total abutment scour is estimated to be 1 

foot for both abutments.  

 

9. CORROSION EVALUATION 
 

Corrosion studies are conducted in accordance with the requirements of California Test Method 

No. 643. The Department considers the site to be corrosive to foundation elements if one or more 

of the following conditions exist for the representative soil samples taken at the site: 

 

Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is 

greater than or equal to 2000 ppm, or the pH is 5.5 or less. 
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Based on the test results from the Materials Engineering Testing Services (METS) of Caltrans 

(Table 2) for samples obtained from borings RC-12-001 and RC-12-002, the foundation soils in 

the proposed bridge site are considered not corrosive. 

 

Table 2. Soil Corrosion Test Summary 

 

Location 
SIC 

Number 

Minimum 

Resistivity 

(Ohm-Cm) 

pH 

Chloride 

Content 

(ppm) 

Sulfate 

Content 

(ppm) 

RC-12-001 C633246 1250 6.9 9 8 

RC-12-002 C633247 998 7.7 8.4 27 

 

10. SEISMIC RECOMMENDATIONS 
 

Please refer to the memo from Hossain Salimi of OGDW to your Branch, dated November 16, 

2012 for the final seismic design recommendations (FSDR). For clarification or additional 

information on seismic design aspects of the project, please consult with Hossain Salimi at (916) 

227-7147.  According to the FSDR, the Peak Ground Acceleration (PGA) is about 0.64g at the 

project site. Furthermore, the potential for surface rupture due to fault movement as well as 

liquefaction during a seismic event at the project site are considered minimal.  
 

11. AS-BUILT FOUNDATION DATA  

 

Please refer to Section 2 for the foundation information of the existing Sarco Creek Bridge. 

According to BIRIS, the bottom of footing elevations of the existing bridge are approximately at 

8 feet. However, no as-built LOTB plan is available in the BIRIS database.  

 

12. FOUNDATION RECOMMENDATIONS  

 

12.1 Abutments 

 

Structure Design has provided foundation data as well as controlling LRFD Loads in Service-I, 

Strength/Construction and Extreme Event Limit States for the bridge, as shown in Tables 3 

through 5. Based on the subsurface materials and conditions below the proposed footings, the 

condition of the existing structure, and construction restraints at the project site, we recommend 

spread footing at both abutment locations for the proposed new structure. Idealized subsurface 

soil profile and soil engineering parameters at each support location were defined based on the 

LOTBs of 2012, relevant literature, and engineering judgment.  
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The foundation excavation for abutment footings is expected to be below groundwater level. 

Therefore, it is recommended to use Type A structure excavation with seal course to mitigate 

excessive seepage issues during construction. The minimum depth of seal course is 2 feet below 

the bottom of footing elevation for both Abut1 and Abut 2. The sub-excavation should be 

extended at least one foot beyond each side of the footing. In addition, temporary shoring (steel 

sheet piles) is required for the structure excavation near and/or inside the creek to avoid 

interfering with the installation of temporary creek diversion system. This is because in our 

opinion the 1:1 (or flatter) temporary excavation slope on the creek side will, in fact, interfere 

with the diversion system. The inner facing of each shoring should be at least 3 feet outside the 

edge of footing. Please note that design of the steel sheet piling is contractor’s responsibility. The 

location and limits of the temporary shoring should be shown on the structure plan(s). 

 

Table 3: Foundation Data 

 

Support 

No. 

Finish Grade 

Elev. (ft) 

Bottom of Footing 

Elev. (ft) 

Foundation 

Dimensions (ft) 
Permissible Settlement 

under Service Load (in) 
B L 

Abut 1 26.90 6.00 19.0 44.00 2.00 

Abut 2 26.95 6.00 19.0 44.00 2.00 

 
Table 4. LRFD Service-I Limit State Loads for Controlling Load Combinations 
 

Support No. 
Total Load Permanent Load 

PTotal (kips)  Net MX (kip-ft) MY (kip-ft) VX (kips) VY (kips) PPerm (kips) Net MX (kip-ft) MY (kip-ft) VX (kips) VY (kips) 

Abut 1 636.79 -1020.83 N/A N/A 379.14 391.99 -232.1 N/A N/A 328.18 

Abut 2 636.79 -1020.83 N/A N/A 379.14 391.99 -232.1 N/A N/A 328.18 

 

Table 5. LRFD Strength, Construction and Extreme Event Loads for Controlling Load 

Combinations 

 

Support No. 

Strength/Construction Limit State     

(Controlling Group) 

Extreme Event Limit State     

(Controlling Group) 

PTotal (kips) Gross M
X (kip-ft) M

y (kip-ft) V
X (kips) V

Y (kips) PTotal (kips) Gross M
X (kip-ft) M

Y (kip-ft) V
X (kips) V

Y (kips) 

Abut 1 2996.58 2869.45 N/A N/A 118.09 2996.58 2869.45 N/A N/A 118.09 

Abut 2 2996.58 2869.45 N/A N/A 118.09 2996.58 2869.45 N/A N/A 118.09 
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The foundation design analysis was performed in general using the methods outlined in 

AASHTO LRFD Bridge Design Specifications with Caltrans amendments. The results are shown 

in Tables 6 and 7 below. The calculated factored gross nominal bearing resistance exceeds the 

factored vertical load in all cases. In addition, the factored gross nominal sliding resistance 

exceeds the factored shear force in all cases as well. The calculated total settlement is estimated 

to be less than two inches at both abutment locations. Note that most of the foundation materials 

have been pre-stressed by the existing bridge and embankment for at least 40 years, so the actual 

settlement is expected to be smaller than the estimates.  

 

Table 6. Foundation Design Recommendations for Spread Footing 
 

Support 

No. 

Footing Size 

(ft) 
Bottom 

of 

Footing 

Elev. (ft) 

Min. 

Footing 

Embedment 

Depth (ft) 

Total 

Permissible 

Support 

Settlement 

(inches) 

Service Limit 

State 

Strength or 

Construction Limit 

State  b = 0.45 

Extreme Event 

Limit State        

b = 1.0 

L B 
Permissible 

Net Contact 

Stress (ksf) 

Factored Gross 

Nominal Bearing 

Resistance (ksf) 

Factored Gross 

Nominal Bearing 

Resistance (ksf) 

Abut 1 44.0 19.00 6.00 1.5 2 1.0 7.0 15.5 

Abut 2 44.0 19.00 6.00 1.5 2 0.9 4.6 10.2 

 

Table 7. Spread Footing Data Table 
 

Support No. 

Service Permissible Net 

Contact Stress (Settlement) 

(ksf) 

Strength/Construction Factored 

Gross Nominal Bearing 

Resistance b = 0.45 (ksf) 

Extreme Event Factored 

Gross Nominal Bearing 

Resistance b = 1.0  (ksf) 
Abut 1 1.0 7.0 15.5 

Abut 2 0.9 4.6 10.2 

 

12.2 Earth Retaining Systems  
 

Four Standard Plan Type 5 (Case 1) retaining walls, namely, RW1R, RW1L, RW2R and RW2L, 

with concrete barriers are proposed as the wing wall retaining walls for the embankments 

adjacent to Abut 1 and Abut 2.  
 

According to the project plans and roadway cross-sections provided by District 4 Design, the 

existing roadway is proposed to be widened primarily on the east side. Within the limits of the 

proposed wing wall retaining walls RW1R and RW2R, the widening widths is about 10 feet and 

new fills are required to accomplish this widening. The heights of the new fills are estimated to 

be about 6 to 11 feet on the south side of the Abut 1 and 3 to 6 feet on the north side of Abut 2. 

Furthermore, additional fills, up to 6 feet in height, are proposed to be constructed on the creek 

bank adjacent to RW1R wall due to the proposed slope regarding. Based on the aforementioned 

facts, we estimate that the total settlement caused by new fills at RW1R wall location can exceed 

two inches. To minimize the settlement, we recommend the followings: 
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(1) Sub-excavate into the existing side slope with 1.5H:1V or flatter as shown in the Exhibit C.  

(2) Backfill using AB3 materials at 95% relative compaction up to the bottom of footing 

elevations of corresponding retaining wall segments.  

 

For all segments of RW1L, RW2R and RW2L walls, it is also recommended to sub-excavate the 

bottom of footing by at least 2 feet in depth and at least 1 foot wider than both front and back 

sides of the footing and backfill up to the bottom of footing elevation of each footing segment 

with AB3 materials at 95% relative compaction to account for variability in foundation soil as 

well as to increase the bearing capacity of the proposed retaining walls. A summary of required 

sub-excavation depths (minimum) for RW1L, RW2R and RW2L walls is shown in Table 8. 

 

Table 8 Required Minimum Depth for Sub-excavation and Backfill 

 

District 

ERS ID 

Segment (ft) Design 

Height  

(ft) 

Required Minimum 

Sub-excavation Depth 

(ft) 
Begin Station End Station 

RW1L 

“B” 17+99.2 “B” 18+06.7 12 2.0 

“B” 17+92.1 “B” 18+00.7 8 2.0 

“B” 17+81.9 “B” 17+93.6 4 5.0 

RW2R 

“B” 18+64.4 “B” 18+72.0 12 5.0 

“B” 18+70.5 “B” 18+78.0 8 2.0 

“B” 18+76.5 “B” 18+64.4 4 5.0 

RW2L 

“B” 18+70.9 “B” 18+78.4 12 5.0 

“B” 18+76.9 “B” 18+84.3 8 2.0 

“B” 18+82.8 “B” 18+87.8 4 5.0 

 

Based on the LOTBs (2012) shown in the project plans and the abovementioned foundation soil 

improvements, the foundation soil is mainly considered as either cohesionless or c- soils. 

Estimated unit weight, internal friction angles and cohesions for foundation soils in the analysis 

are shown in Table 9. 

 

Tables 10 through 12 provide foundation design recommendations. Footing dimensions and 

bearing stresses for various limit states are obtained from 2010 Revised Standard Plan RSP B3-

4A. 
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Table 9 Estimated Foundation Soil Parameters 

District 

ERS ID 

Segment (ft) Design 

Height  

(ft) 

Unit Weight 

(pcf) 

Cohesion  

(psf) 

Internal Friction 

Angle (degree) Begin Station End Station 

RW1R 

“B” 17+91.7 “B” 17+99.3 12 120 0 34 

“B” 17+85.6 “B” 17+93.2 8 120 0 34 

“B” 17+82.0 “B” 17+87.2 4 120 0 34 

RW1L 

“B” 17+99.2 “B” 18+06.7 12 120 2,750 0 

“B” 17+92.1 “B” 18+00.7 8 120 1,000 5 

“B” 17+81.9 “B” 17+93.6 4 120 0 34 

RW2R 

“B” 18+64.4 “B” 18+72.0 12 120 0 34 

“B” 18+70.5 “B” 18+78.0 8 120 1,000 5 

“B” 18+76.5 “B” 18+64.4 4 120 0 34 

RW2L 

“B” 18+70.9 “B” 18+78.4 12 120 0 34 

“B” 18+76.9 “B” 18+84.3 8 120 1,000 5 

“B” 18+82.8 “B” 18+87.8 4 120 0 34 

 

Table 10. Retaining Wall Foundation Design Recommendations – Service Limit State 

ERS ID 

Segment (ft) 
Design 

Height 

(ft) 

Bottom of 

Footing 

Elev. (ft) 

Min. Footing 

Embedment 

Depth (ft) 

Footing 

Width (ft) 

Service Limit State Settlement 

Begin 

Station 

End 

Station 

Effective 

Foundation 

Width (ft) 

Net Bearing 

Stress (psf) 

Calculated at 

Net Bearing 

Pressure (in.) 

Total 

Permissible 

(in.) 

RW1R 

“B” 

17+91.7 

“B” 

17+99.3 
12 14 2 10.5 7.7 2,800 1.6 2.0 

“B” 

17+85.6 

“B” 

17+93.2 
8 18 2 8.5 6.4 2,100 1.2 2.0 

“B” 

17+82.0 

“B” 

17+87.2 
4 22 2 7.25 6.2 1,400 0.7 2.0 

RW1L 

“B” 

17+99.2 

“B” 

18+06.7 
12 14 2 10.5 7.7 600 1.2 2.0 

“B” 

17+92.1 

“B” 

18+00.7 
8 18 2 8.5 6.4 600 0.7 2.0 

“B” 

17+81.9 

“B” 

17+93.6 
4 22 2 7.25 6.2 600 0.5 2.0 

RW2R 

“B” 

18+64.4 

“B” 

18+72.0 
12 14 2 10.5 7.7 1,270 1.5 2.0 

“B” 

18+70.5 

“B” 

18+78.0 
8 18 2 8.5 6.4 1,200 1.0 2.0 

“B” 

18+76.5 

“B” 

18+82.8 
4 22 2 7.25 6.2 940 0.5 2.0 

RW2L 

“B” 

18+70.9 

“B” 

18+78.4 
12 14 2 10.5 7.7 600 1.1 2.0 

“B” 

18+76.9 

“B” 

18+84.3 
8 18 2 8.5 6.4 600 0.6 2.0 

“B” 

18+82.8 

“B” 

18+87.8 
4 22 2 7.25 6.2 600 0.3 2.0 
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Table 11. Retaining Wall Foundation Design Recommendations – Strength and Extreme 

Limit States 

 

ERS ID 

Segment (ft) Strength I Limit State Extreme I Limit State Factored Extreme II Limit State Factored 

Begin 

Station 

End 

Station 

Effective 

Foundation 

Width (ft) 

Gross 

Uniform 

Bearing 

Stress (psf) 

Factored 

Bearing 

Resist. φqn, 

φ = 0.45  

(psf) 

Effective 

Foundation 

Width (ft) 

Gross 

Uniform 

Bearing 

Stress (psf) 

Factored 

Bearing 

Resist. φ qn 

φ = 1.0 

(psf) 

Effective 

Foundation 

Width (ft) 

Gross 

Uniform 

Bearing 

Stress (psf) 

Factored 

Bearing 

Resist. φ qn 

φ = 1.0 

(psf) 

RW1R 

“B” 

17+91.7 

“B” 

17+99.3 
6.6 4,000 4,100 4.2 4,800 6,800 5.8 3,500 8,400 

“B” 

17+85.6 

“B” 

17+93.2 
5.3 3,000 3,500 4.0 3,100 6,400 3.8 3,200 6,200 

“B” 

17+82.0 

“B” 

17+87.2 
6.2 2,400 3,000 4.4 1,500 4,900 2.5 2,700 2,900 

RW1L 

“B” 

17+99.2 

“B” 

18+06.7 
6.6 4,000 6,800 4.2 4,800 14,900 5.8 3,500 15,100 

“B” 

17+92.1 

“B” 

18+00.7 
5.3 3,000 3,500 4.0 3,100 7,500 3.8 3,200 7,500 

“B” 

17+81.9 

“B” 

17+93.6 
6.2 2,400 4,000 4.4 1,500 6,900 2.5 2,700 4,700 

RW2R 

“B” 

18+64.4 

“B” 

18+72.0 
6.6 4,000 6,500 4.2 4,800 12,400 5.8 3,500 13,800 

“B” 

18+70.5 

“B” 

18+78.0 
5.3 3,000 3,400 4.0 3,100 7,300 3.8 3,200 7,300 

“B” 

18+76.5 

“B” 

18+64.4 
6.2 2,400 3,000 4.4 1,500 4,900 2.5 2,700 2,900 

RW2L 

“B” 

18+70.9 

“B” 

18+78.4 
6.6 4,000 7,000 4.2 4,800 13,400 5.8 3,500 14,900 

“B” 

18+76.9 

“B” 

18+84.3 
5.3 3,000 3,400 4.0 3,100 7,300 3.8 3,200 7,300 

“B” 

18+82.8 

“B” 

18+87.8 
6.2 2,400 3,100 4.4 1,500 5,100 2.5 2,700 3,100 
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Table 12. Foundation Data Table 
 

District 

ERS ID 

Segment (ft) 
Design 

Height 

(ft) 

Service Limit State 

Permissible Net 

Contact Stress 

(ksf) 

Strength Gross Nominal 

Bearing Resistance for 

Controlling Load Case,  

φ b = 0.45 (ksf)  

Extreme Event Gross 

Nominal Bearing 

Resistance φ b = 1.00 (ksf)  

Begin 

Station 

End 

Station 

RW1R 

“B” 17+91.7 “B” 17+99.3 12 3.3 4.1 6.8 
“B” 17+85.6 “B” 17+93.2 8 3.2 3.5 6.4 
“B” 17+82.0 “B” 17+87.2 4 4.2 3.0 4.9 

RW1L 

“B” 17+99.2 “B” 18+06.7 12 2.8 6.8 14.9 
“B” 17+92.1 “B” 18+00.7 8 3.6 3.5 7.5 
“B” 17+81.9 “B” 17+93.6 4 5.6 4.0 6.9 

RW2R 

“B” 18+64.4 “B” 18+72.0 12 3.0 6.5 12.4 
“B” 18+70.5 “B” 18+78.0 8 4.0 3.4 7.3 
“B” 18+76.5 “B” 18+64.4 4 6.6 3.0 4.9 

RW2L 

“B” 18+70.9 “B” 18+78.4 12 3.9 7.0 13.4 
“B” 18+76.9 “B” 18+84.3 8 4.7 3.4 7.3 
“B” 18+82.8 “B” 18+87.8 4 6.6 3.1 5.1 

 

13. CONSTRUCTION CONSIDERATIONS 

 

13.1 Notes for Specification Development 

 

 The abutment footing elevations are below groundwater elevations. Dewatering and water   

storage/treatment are probably required during foundation excavation.  

 The new abutment footings are founded below the existing bridge footings. The footings and 

all other debris from the existing structure should be completely removed within the 

footprint of the new footings.  

 Class B2 subgrade enhancement geotextiles are required to be placed at the bottom of each 

sub-excavation mentioned in Section 12.2 where the AB3 materials are backfilled. See 

Sections 19-8 and 88-1.02O ‘Subgrade Enhancement Geotextile’ of the Caltrans Standard 

Specifications (2010) for details. 

 

13.2 Notes for Construction 

 

 The bottom of the footing sub-excavation must be inspected by our Office before proceeding 

with foundation construction. 

 Early communication between the Resident Engineer, the Contractor and the Office of 

Geotechnical Design – West is recommended as soon as differing site conditions are 

recognized during construction. See Section 4-1.06 “Differing Site Conditions,” of the 

Caltrans Standard Specifications (2010) for details.  
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General: 
This report is to evaluate the replacement for the existing two span structure with the placement of a 
proposed single span bridge along the existing alignment of State Route 121. This structure will span 
Sarco Creek. 
 
Per the April, 2012 Planning Study plans, ( Figure -2- on page -6-) the proposed structure 
replacement indicates widening of approximately 16 feet on the upstream side of the structure and 10 
ft on the downstream side. The proposed structure will be on the same alignment and profile grade as 
the existing structure. The proposed structure is planned to be a 44 ft long, single span, reinforced 
slab . The thickness of the slab is calculated to be 2 feet and will have sufficient waterway area to 
pass the 100-year event.  All foundations are spread footings. 
 
The assumptions and calculations used for this report are based on the data and references obtained 
from the following sources: 

 Contract Plans dated April 2012 

 Caltrans’ Bridge Maintenance Records 

 Hydrologic, and hydraulic reports 

 Planning Study Hydraulic Report dated August 2009 through October 2011 

 Field photo documentation, and District 4 Bridge Site Submittal dated April 2009 

 Historical cross sections   

 FHWA HEC -18 Evaluating Scour At Bridges, 4th edition 

 All elevations in this report are based on Vertical Datum, NGVD 29 

 City of Napa, Napa County HEC2 FEMA approved regional flood model. 

Sarco Creel Bridge 
21-0008  
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History: 
The Sarco Creek Bridge (Br. No. 21-0008) was built in 1899. The original bridge is a steel stringer 
span on rubble unreinforced masonry abutment walls. The bridge was widened in 1921 and 1974 on 
the upstream side with single span RC girders on RC abutments. Bent 2 was added to the 
downstream side of the bridge in 1946 to support the original superstructure. The existing bridge 
length is 33.5 ft and has a total width of 33.8 ft. The NBIS Item 113 code is 3, which states, “Bridge is 
scour critical; bridge foundations determined to be unstable for assessed or calculated scour 
conditions.” This bridge was given the scour critical rating due to exposed footings at Bent 2 and 
Abutment 3 from channel degradation in 1999. The thalweg elevation was determined to be 1 foot 
below the bottom of the downstream end of the Bent 2 spread footing due to degradation. It is 
possible that the thalwag would migrate to Bent 2 and undermine it. The existing footing is situated in 
a material that is well consolidated and moderately cohesive, so scour is expected to progress slowly. 
The current degradation rate of the thalweg from 1941 to 2004 has been less than 0.1 ft/yr.  Presently 
there is no indication of the thalweg actively migrating. There is no history of overtopping of this 
bridge but pressure flow (water surface above soffit) and flooding of the approach roadway occurs 
periodically at this site. Drift accumulation has been a problem at Bent 2.  In 1999 this structure was 
classified as scour critical due to the amount of scour and other structural deficiencies.  This structure 
is presently being monitored with an annual investigation until either countermeasures to address the 
scour are in place or the structure is replaced.   
 

Basin: 
Sarco Creek watershed drains approximately 8.4 square miles.  The watershed is located between 
the basins of Miliken Creek and Tulucay Creek.  All three basins drain into the Napa River which 
controls water surface elevations due to backwater.   The region consists mainly of gently sloped 
residential/farmlands and foothill sage lands.  Approximately 60 percent of the watershed is open land 
at this time.  Napa County has future plans for more residential, commercial and industrial 
development.  Hot dry summers and cool wet winters characterize the climate. This region has a 
history of flood related sheet flow problems.  The watershed ranges from elevation 5000 ft at the 
upper reaches of the watershed and to approximately 40 ft near the project site.  This watershed has 
good potential for moderate debris yield.  The average basin channel slope was calculated at 0.15 % 
and average annual precipitation is about 30 inches.    
 
Drift: 
Reviews of historical records indicate drift/debris were present but not a major problem. The 
proposed single span will alleviate the minor drift issues. 
 
Discharge: 
The discharge was calculated using US Geological Survey (Regional Regression Method) Magnitude 
and Frequency of Floods in California--Bulletin 77-21, used for the National Stream Statistics 
Program. Estimated discharge for the 100-year flood event is 1700 cfs. The Napa River and Milliken 
Creek watersheds are less than 300 downstream and much larger than the Sacro Creek watershed 
where the bridge site is located. The backwater from the Napa River is greater than the flow 

contributed by the Sarco watershed so the Q100 capacity is adusted to be 2100 cfs. For design 

purposes the Q100 and the Q50 will be 2100 cfs and 1900 cfs respectively.  This flow situation has the 
effect that no matter how large the capacity of the structure is, the backwater elevation will always be 
the controlling event.  For the proposed structure, the height of the backwater at the confluence is the 
controlling water surface elevation. 
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Velocity:   
The estimated average channel velocity for the Q100 discharge of 2,100 cfs is approximately 1.3 feet per 
second for both the existing and proposed structures.   
 
Streambed: 
From Field observations the existing channel carrying the anticipated flow to the proposed structure is 
relatively straight.   The streambed is mainly composed of sand, silt and clay soils.  Away from the 
bridge site, in the upper reaches, the soils are similar.   At the bridge approach, the slope is fairly flat 
with a gradient of 0.006 ft/ft.  Manning’s roughness coefficients used in calculations included 0.034 in 
the main channel, and 0.045 in the rough overbank area.   The Manning’s numbers were obtained 
from a site visit and surveys.  The channel floodplain has light to moderate vegetation.  There is little 
evidence that channel degradation or migration has occurred.  It was not determined from aerial 
photos if a potential of channel migration exists or not.  From the General Plan the proposed bridge 
will have no hydraulic skew normal to the centerline of the channel. 
 
Model Preparation: 
US Army Corps of Engineers software HEC-RAS was used to create the one dimensional model for 
this project.  This model was compared and calibrated from the HEC 2 model provided to us by the 
City of Napa.  The lowest calculated chord of the proposed bridge was used for the soffit elevation.  
The structural section depth was added to the soffit to get the planned deck elevation height. For this 
model the pre-conditions were based on District 4 Bridge Site Submittal dated April 2009 and the 
HEC 2 model. This model was prepared first by importing the HEC 2 into HEC-RAS. Additional 
duplicate cross sections and bridge elements were adjusted to make the HEC2 compatible with HEC-
RAS.  Model was then infused with latest topographical data, and re-stationed for proper pre-project 
representation. The last step was to add the proposed structure improvements and compare to the 
pre-project representation. 
   General parameters used for the HEC-RAS Model: 

 Conservative n value of 0.035, 0.045 for the overbanks 

 Average slope at structure  is 0.006 ft/ft 

 No increase of existing roadway 

 No increase in water surface elevations per HEC 2 model at structure 
 
 

Model Results and Water Surface Elevations:  
Key results are shown in the Summary Table on page 6.  
For both the pre and post conditions the backwater influence is longitudinally about 650 ft. upstream 
from the upstream bridge.  The flows and velocities do not deviate in any appreciable amount for the 
pre-condition state to the proposed post condition state. 
 
For this site there is no mitigation planned. 
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Scour: 
The scour calculations were performed assuming the worst soil conditions as sandy soil. Since the 
approach velocities are so low no appreciable scour occurred. 
 

Local Scour (ft.) 0  

Contraction Scour (ft.) 1  

Degradation Abutments (ft./year) 0.0  

Total Pier Scour (ft.) N/A  

Total Abutment Scour (ft.) 1 

 
Bank Protection: 
Thalweg migration is not apparent, and velocities are less than 5 ft/s, therefore no bank protection is 
necessary. 
 
 
Summary Table  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Sarco Creek Bridges  

Structure depth (ft.) 2 ft 

Spans Single 

Proposed Bridge Length (ft.) 46 ft 

Lowest modeled soffit elevation 
(ft.) 

26.5 ft 

Q100 (cfs) 2100 cfs 

Freeboard  (ft.) 0 ft 

Water surface elevation at 
upstream bridge face (ft.) 

26.2 ft 

Velocities bridge exit (ft/s) 1.3ft /s 

Potential Scour Elevation At 
Piers (ft.) 

N/A 

Potential Scour Elevation at 
Abutments (ft.) 

0.5 ft 
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Table A1  HEC RAS Model results comparison 
River Sta Profile Plan Q Total W.S. Elev Vel Total 

   (cfs) (ft) (ft/s) 

1463.957 Q100 Postproject 2100.00 28.83 6.37 

1463.957 PF 1 preproject 2100.00 28.83 6.37 

      

993.978* Q100 Postproject 2100.00 26.61 4.81 

993.978* PF 1 preproject 2100.00 26.60 4.82 

      

524      Q100 Postproject 2100.00 26.59 1.31 

524      PF 1 preproject 2100.00 26.59 1.31 

      

372.955  Q100 Postproject 2100.00 26.58 0.96 

372.955  PF 1 preproject 2100.00 26.58 0.96 

      

361.202  PF 1 preproject 2100.00 26.56 1.10 

      

350     BR U Q100 Postproject 2100.00 26.23 4.67 

350     BR U PF 1 preproject 2100.00 25.99 5.97 

      

350     BR D Q100 Postproject 2100.00 25.80 6.75 

350     BR D PF 1 preproject 2100.00 25.80 6.74 

      

323.289  Q100 Postproject 2100.00 26.20 2.22 

323.289  PF 1 preproject 2100.00 26.20 2.26 

      

307.966  Q100 Postproject 2100.00 26.25 1.67 

307.966  PF 1 preproject 2100.00 26.25 1.67 

      

298.529  Q100 Postproject 2100.00 26.24 1.37 

298.529  PF 1 preproject 2100.00 26.24 1.37 

      

276.609  Q100 Postproject 2100.00 26.26 1.16 

276.609  PF 1 preproject 2100.00 26.26 1.16 

      

240.919  Q100 Postproject 2100.00 26.25 1.29 

240.919  PF 1 preproject 2100.00 26.25 1.29 

      

232.839  Q100 Postproject 2100.00 26.25 1.35 

232.839  PF 1 preproject 2100.00 26.25 1.35 

      

226.099  Q100 Postproject 2100.00 26.24 1.37 

226.099  PF 1 preproject 2100.00 26.24 1.37 

      

200.319  Q100 Postproject 2100.00 26.23 1.49 

200.319  PF 1 preproject 2100.00 26.23 1.49 

      

175.299  Q100 Postproject 2100.00 26.20 1.74 

175.299  PF 1 preproject 2100.00 26.20 1.74 
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Table A2    HEC 2 to HEC-RAS conversion information 
Reach River Sta Profile Plan Q Total W.S. Elev Vel Total 

    (cfs) (ft) (ft/s) 

Reach-1 100080   PF 1 duplicate eff 900.00 39.07 8.97 

Reach-1 100080   PF 1 Eff model 900.00 89.08 8.95 

       

Reach-1 100070   PF 1 duplicate eff 1850.00 37.73 3.29 

Reach-1 100070   PF 1 Eff model 1850.00 87.73 3.29 

       

Reach-1 100060   PF 1 duplicate eff 1850.00 34.78 10.99 

Reach-1 100060   PF 1 Eff model 1850.00 84.79 10.97 

       

Reach-1 100050   PF 1 duplicate eff 1850.00 30.60 3.84 

Reach-1 100050   PF 1 Eff model 1850.00 80.53 3.92 

       

Reach-1 100040   PF 1 duplicate eff 2100.00 28.62 7.19 

Reach-1 100040   PF 1 Eff model 2100.00 78.04 8.24 

       

Reach-1 100030   PF 1 duplicate eff 2100.00 29.02 1.02 

Reach-1 100030   PF 1 Eff model 2100.00 78.54 1.20 

       

Reach-1 100014   PF 1 duplicate eff 2100.00 28.96 0.75 

Reach-1 100014   PF 1 Eff model 2100.00 78.46 0.95 

       

Reach-1 100012  BR U PF 1 duplicate eff 2100.00 25.30 12.21 

Reach-1 100012  BR U PF 1 Eff model 2100.00 75.30 12.21 

       

Reach-1 100012  BR D PF 1 duplicate eff 2100.00 25.30 12.21 

Reach-1 100012  BR D PF 1 Eff model 2100.00 75.30 12.21 

       

Reach-1 100010   PF 1 duplicate eff 2100.00 26.20 9.59 

Reach-1 100010   PF 1 Eff model 2100.00 75.70 10.92 

 
 



 
Model Tabular table For Sarco Creek Project 
September 23, 2011 
 

Effective(datum adjusted by -50 ft) Duplicate Effective Pre Project Post Project 

River 
Sta 
Napa 
City 

Approximate 
distance 
from bridge 

Q 
Total 

W.S. 
Elev 

River Sta 
Napa 
City Q Total W.S. Elev 

River Sta 
CALTRANS Q Total 

W.S. 
Elev (ft) 

River Sta 
CALTRANS Q Total 

W.S. 
Elev 
(ft) 

    (cfs) (ft)   (cfs) (ft)             

100010 0 2100 25.70 100010 2100 26.20 323.289 2100 26.20 323.289 2100 26.20 

100012 0 2100 bridge 100012 2100 bridge 350 bridge  350 bridge  

100014 14 2100 28.46 100014 2100 28.96 361 2100 26.42 372.955 2100 26.44 

100030 532 2100 28.54 100030 2100 29.02 524 2100 26.45 524 2100 26.45 

100040 1132 2100 28.04 100040 2100 28.62 993 2100 26.47 993 2100 26.47 

100070 3000 1850 37.73 100070 1850 37.73 2982.625 1850 37.67 2982.625 1850 37.67 

For the Pre Project and the Post project the 0.02 difference in water surface elevation at pre project station 361 to Post project station 372.995 is 
due to the 12 ft cross section location difference caused by the widening of the proposed bridge. 
 
On the attached map below Cross sections  402,399 and 397 were overlaid on our survey data. Section 405( not shown) was used for calibration 
but is not included in the final HEC-RAS models. Chart below show cross section locations and reference. 
 
 
 

FEMA HEC2 Data Sheet Napa Hec2 Caltrans  

Cross 
section 
number 

 

distance 
from 
bridge River Sta 

distance 
from 
bridge River Sta 

396 
 

0 100010 0 323.289 

bridge 
  

100012 
 

bridge 

397 
 

52.6 100014 14 361.202 

     
372.955 

398 
 

526 100030 532 524 

399 
 

1052 100040 1132 993 

400 
 

1578 
  

1463.957 

401 
 

2630 100060 2332 
 402 

 
3156 100070 3000 2982.625 
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This diagram the table below, our new survey and the HEC2 model submitted earlier was used to generate this HEC-RAS model.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 



The following pages represent additional forms required by the City of Napa and is not a normal part 
of our Final Hydraulic Report. 

U.S. DEPARTMENT OF HOMELAND SECURITY - FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

O.M.B No. 1660-0016 

Expires: 12/31/2010 

 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 3.25 hours per response.  The burden estimate includes the time for reviewing instructions, searching 

existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form.  You are not required to respond to this 

collection of information unless a valid OMB control number appears in the upper right corner of this form.  Send comments regarding the accuracy of the burden 

estimate and any suggestions for reducing this burden to: Information Collections Management, U.S. Department of Homeland Security, Federal Emergency 

Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (1660-0016).  Submission of the form is required to obtain or retain 

benefits under the National Flood Insurance Program.  Please do not send your completed survey to the above address. 

 

Flooding Source:  Napa river 

Note: Fill out one form for each flooding source studied 

A.  HYDROLOGY 

1. Reason for New Hydrologic Analysis  (check all that apply) 

 

  Not revised (skip to section B)   No existing analysis   Improved data 

  Alternative methodology   Proposed Conditions (CLOMR)   Changed physical condition of watershed 

 
2. Comparison of Representative 1%-Annual-Chance Discharges 
 

Location Drainage Area (Sq. Mi.) Effective/FIS (cfs) Revised (cfs) 

                        

                        

                        

3. Methodology for New Hydrologic Analysis  (check all that apply) 
 

  Statistical Analysis of Gage Records   Precipitation/Runoff Model          
  Regional Regression Equations   Other (please attach description) 

 
Please enclose all relevant models in digital format, maps, computations (including computation of parameters) and documentation to support the new analysis.   
 

4. Review/Approval of Analysis 
 

If your community requires a regional, state, or federal agency to review the hydrologic analysis, please attach evidence of approval/review. 
 
5. Impacts of Sediment Transport on Hydrology 
 

 Was sediment transport considered?      Yes      No     If yes, then fill out Section F (Sediment Transport) of Form 3.  If No, then attach your explanation 
for why sediment transport was not considered. 

 

B.  HYDRAULICS 

1. Reach to be Revised 

 

 Description Cross Section Water-Surface Elevations (ft.) 

   Effective Proposed/Revised 

Downstream Limit 100010 323 26.2 26.2 

 

Upstream Limit 

 

100040 

 

1463 

 

29.0 

 

28.84 

 

2. Hydraulic Method/Model Used 
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Hec-ras Version 4  

 

B.  HYDRAULICS (CONTINUED) 

3. Pre-Submittal Review of Hydraulic Models 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively.  These review programs may help verify that the hydraulic estimates and assumptions in the model data are in accordance with NFIP 
requirements, and that the data are comparable with the assumptions and limitations of HEC-2/HEC-RAS.  CHECK-2 and CHECK-RAS identify 
areas of potential error or concern.  These tools do not replace engineering judgment.  CHECK-2 and CHECK-RAS can be downloaded from 
http://www.fema.gov/plan/prevent/fhm/frm_soft.shtm.  We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and 
CHECK-RAS.  Review of your submittal and resolution of valid modeling discrepancies may result in reduced review time. 

 
4. Models Submitted                                                                Natural Run                                                   Floodway Run                            Datum 
 
 Duplicate Effective Model*  File Name:  hec2     Plan Name:             File Name:            Plan Name:               nvgd29 
 Corrected Effective Model* File Name:  Dup2     Plan Name:  Eff Model      File Name:            Plan Name:               
nvgd29 
 Existing or Pre-Project Conditions Model File Name:  Dup2     Plan Name:  Preproject      File Name:            Plan Name:               
nvgd29 
 Revised or Post-Project Conditions Model  File Name:  Dup2     Plan Name:  postproject      File Name:            Plan Name:               
nvgd29 
 Other - (attach description)   File Name:            Plan Name:             File Name:            Plan Name:                     
 
* For details, refer to the corresponding section of the instructions. 
 

                                                                                     Digital Models Submitted? (Required) 

C.  MAPPING REQUIREMENTS 

A certified topographic map must be submitted showing the following information (where applicable): the boundaries of the effective, existing, and proposed 

conditions 1%-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance floodplains and regulatory 

floodway (for detailed Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control indicated; stream, road, and other 

alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's property; certification of a registered professional 

engineer registered in the subject State; location and description of reference marks; and the referenced vertical datum (NGVD, NAVD, etc.). 

 

                                                                                 Digital Mapping (GIS/CADD) Data Submitted  

 
Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway to be shown on the revised FIRM and/or FBFM must tie-in with 
the effective floodplain and regulatory floodway boundaries.  Please attach a copy of the effective FIRM and/or FBFM, annotated to show the boundaries of the 
revised 1%- and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with the boundaries of the effective 1%- and 0.2%-annual-chance floodplain 
and regulatory floodway at the upstream and downstream limits of the area of revision. 

  Annotated FIRM and/or FBFM (Required)    

D.  COMMON REGULATORY REQUIREMENTS* 

http://www.fema.gov/plan/prevent/fhm/frm_soft.shtm
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1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase?    Yes    No 

 

a.   For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations:  

 The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot. 

 The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot. 

 

        b.     For LOMR requests, does this request require property owner notification and acceptance of BFE increases?     Yes    No 

If Yes, please attach proof of property owner notification and acceptance (if available).  Elements of and examples of property owner notification can 

be found in the MT-2 Form 2 Instructions. 

 

2. Does the request involve the placement or proposed placement of fill?   Yes    No 

 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area, to include any structures or proposed structures, 

meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the NFIP regulations set forth at 44 CFR 

60.3(a)(3), 65.5(a)(4), and 65.6(a)(14).  Please see the MT-2 instructions for more information. 

 
3. For LOMR requests, is the regulatory floodway being revised?    Yes    No 

 
If Yes, attach evidence of regulatory floodway revision notification.  As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway.  (Not required for revisions to approximate 1%-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being added.  Elements and examples of regulatory floodway revision notification 
can be found in the MT-2 Form 2 Instructions.) 
 

4. For LOMR/CLOMR requests, does this request have the potential to impact an endangered species?   Yes    No 

 

If Yes, please submit documentation to the community to show that you have complied with Sections 9 and 10 of the Endangered Species Act (ESA).  Section 

9 of the ESA prohibits anyone from “taking” or harming an endangered species.  If an action might harm an endangered species, a permit is required from U.S. 

Fish and Wildlife Service or National Marine Fisheries Service under Section 10 of the ESA.   

 

For actions authorized, funded, or being carried out by Federal or State agencies, please submit documentation from the agency showing its compliance with 

Section 7(a)(2) of the ESA.  

* Not inclusive of all applicable regulatory requirements.  For details, see 44 CFR parts 60 and 65.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



State of California                                                                           Business Transportation & Housing Agency 

Sarco Creek bridge 
04-NAP-121-14.6 
BR. No. 21-0008 

Project ID: 0400000817 

14 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















































































































































California Natural Resources Agency_
DEPARTMENT OF FISH AND WILDLIFE
Bay Delta Region
7329 Silverado Trail
Napa, CA 94558

(707) 944-5500
www.wildlife.ca.gov

EDMUND G. BROWN. Jr.. Governor
CHARLTON H. BONHAM, Director

February 16, 2016

Mr. Hardeep Takhar
111 Grand Ave.
Oakland, Ca 94623

Subject: Amendment of Lake or Streambed Alteration Agreement
Notification No. 1600-2014-0167-3
Sarco Creek Bridge Replacement

Dear Mr. Takhar:

The Department of Fish and Wildlife (Department) has received your request to amend
Streambed Alteration Agreement 1600-2014-0167-3 (Agreement) and the required fee
in the amount of $613.75 for a major amendment. This amendment to the Agreement
hereby authorizes an increase in the quantity of rock slope protection (RSP) needed to

adequately protect the creek banks, from 100 cubic yards to 280 cubic yards. This
increase does not change the originally described RSP footprint, only the volume. This
Amendment shall add the following conditions:

2.1 In-channel work and any diversion necessary shall occur only between June 15 and

October 15; however non-ground disturbing vegetation removal is authorized outside of
this work window to avoid impacts to nesting birds. This work window can be extended
via email and written CDFW approval.

2.15 Permittee shall construct rock slope protection (RSP) with suitable non-erodible
materials that will withstand wash out. The RSP shall extend above the normal high-
water mark. Only clean material such as, rock riprap that is free of trash, debris and
deleterious material shall be used as bank stabilization. Asphalt shall not be considered
an acceptable material.

2.16 Un-grouted rock slope protection and energy dissipater materials shall consist of
clean rock, competent for the application, sized and properly installed to resist washout.
RSP slopes shall be supported with competent boulders keyed into a footing trench with

a depth sufficient to properly seat the footing course boulders and prevent instability

(typically at least 1/3 diameter of footing course boulders). Voids between rocks shall be

planted with riparian species native to the area.

2.17 Rock slope protection slopes and footing trenches shall feature an underlayment of

appropriate grade geo-textile fabric, on slopes less than 1:1, or gravel blanket, on
slopes greater than 1:1.

Conserving California’s ‘WifcffifeSince 1870
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2.18 Only clean rocks and boulders shall be used for the project unless specified

otherwise with the design plans and project description. No broken concrete, asphalt or

other construction waste materials shall be used as rock slope protection.

All other conditions in the Agreement remain in effect unless otherwise noted herein.

Please sign and return one copy of this letter to acknowledge the amendment. Copies

of the Agreement and this amendment must be readily available at project worksites
and must be presented when requested by a Department representative or agency with

inspection authority.

If you have any questions regarding this matter, please contact Melissa Escaron, Staff

Environmental Scientist, at (925)786-3045 or Melissa.escaron@wildlife.ca.gov.

Sincerely,

Craig J. Weightman

Environmental Program Manager
Bay Delta Region

cc: Melissa Escaron, Staff Environmental Scientist

ACKNOWLEDGEMENT

I hereby agree to the above-referenced amendment.

Print Name: _ 7 Date: 2 ~
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STATE OF CALIFORNIA

DEPARTMENT OF FISH AND WILDLIFEÿÿ.

REQUEST TO AMEND
LAKE OR STREAMBED ALTERATION AGREEMENT

Complete EACH field and include all required enclosures. Attach additional pages, if necessary.

1. APPLICANT REQUESTING AMENDMENT

If the applicant is a business, agency, or utility, please include the name of the applicant’s representative, who should be an
employee of the applicant.

Name JoAnn Cullom

Business/Agency California Department of Transportation (Caltrans)

Street Address 111 Grand Avenue Msh & W»,i|jfe
City, State, Zip Oakland, CA 94612

Telephone (510) 286-7182 Fax - 1 m
Email JoAnn_Cullom@dot.ca.gov Mox...

2. PROJECT INFORMATION

Agreement Number 1600-2014-0167-R3

Expiration Date December 31, 2018

3. AMENDMENT REQUEST AND FEE

Check the applicable box below and refer to the current fee schedule to determine the appropriate amendment fee.

- A minor amendment is one that would not significantly modify the scope or nature of any project covered by the

agreement or any measure included in the agreement to protect fish and wildlife resources.

- A major amendment is one that would significantly modify the scope or nature of any project covered by the
agreement or any measure included in the agreement to protect fish and wildlife resources, or require additional
environmental review.

Minor Amendment □Major Amendment

Note: The Department may not process requests for amendments until it receives the correct fee.

LSA AGREEMENT AMENDMENT Page 1 of 2 Rev. 1/13



REQUEST TO AMEND LAKE OR STREAMBED ALTERATION AGREEMENT

4. AMENDMENT DESCRIPTION _ _ _

A. Describe the amendment in detail:

- Include any structures (e.g., rip-rap, culverts, or channel clearing) that will be placed, built, or completed in or near the
stream, river, or lake.

- Specify the type and volume of materials that will be used.

- If water will be diverted or drafted, specify the purpose or use.

Enclose diagrams, drawings, plans, and/or maps that provide all of the following: site specific construction details; the
dimensions of each structure and/or extent of each activity in the bed, channel, bank or floodplain; an overview of the
entire project area (i.e., “bird’s-eye view") showing the location of each structure and/or activity, significant area features,
and where the equipment/machinery will enter and exit the project area.

1) The original Notification of Streambed Alteration (1600-2014-01673) stated 100 cubic yards of RSP
would be placed in the creek. Caltrans requests that the Agreement be modified to allow 180 cubic
yards of RSP as well as placement of willows and root wads to stabilize the banks. Plans are attached.

2) Caltrans request that vegetation pruning and limbing be allowed outside of the riparian work window
of June 15 to October 15.

□ Continued on additional page(s)

B. Explain the reason(s) for the amendment request

1) Caltrans determined that 100 cubic yards of RSP would not adequately cover the top of bank.
2) Vegetation pruning and limbing is requested to be allowed to take place October 15 - February 15,
which is outside of the bird nesting season. ncontinued on additional page(s)

3. SIGNATURE

I hereby certify that to the best of my knowledge the information in this amendment request (“request") is true and
correct and that I am authorized to sign this request as, or on behalf of, the applicant. I understand that if any
information in this request is found to be untrue or incorrect, the Department may suspend processing this request or
suspend or revoke any draft or final Lake or Streambed Alteration Agreement issued pursuant to this request. I
understand also that if any information in this request is found to be untrue or incorrect and the changes described in
this request has already begun, I and/or the applicant may be subject to civil or criminal prosecution. I understand that
this notification applies only to the project(s) described herein and that I and/or the applicant may be subject to civil or
criminal prosecution for undertaking any project not described herein, unless the Department has been separately
notified of that project in accordance with Fish and Game Code section 1602 or 1611

Signature of Applicant or Applicant's Authorized RepreRepresentative

fUrj In (M U
Print Name

2/1 Ijoj
Date

Note: If approved, a copy of this form must be available at the work site with the original agreement.

LSA AGREEMENT AMENDMENT Page 2 of 2 Rev. 1/13



 
 
 

 

Sent via electronic mail--no hard copy to follow 
 
 March 18, 2016 
 CIWQS Reg. Meas. 403804 
 CIWQS Place No. 819871 
 
 
 
California Department of Transportation 
Attn: Ahmad Rahimi 
ahmad.rahimi@dot.ca.gov 
111 Grand Ave. 
Oakland, CA 94612-3717 
 
Subject:  Water Quality Certification for the State Route 121 Sarco Creek Bridge 

Replacement Project, Napa County 
 
Department Project No.: EA 04-2A320 
 
Dear Mr. Rahimi: 
 
We have reviewed and hereby issue water quality certification (Certification) to the 
California Department of Transportation (Department) for the State Route (SR) 121 
Sarco Creek Bridge Replacement Project (Project). The Department has received 
Project authorization under the U.S. Army Corps of Engineers Nationwide Permits No. 
14 for Linear Transportation and No. 27 for Aquatic Habitat Restoration, Establishment, 
and Enhancement Activities, pursuant to Section 404 of the Clean Water Act (33 U.S.C. 
§ 1344). As such, the Department has applied to the San Francisco Bay Regional Water 
Quality Control Board (Water Board) for a Clean Water Act Section 401 water quality 
certification that the Project will not violate State water quality standards. 
 
Project: The following Project description was derived from application materials 
received by Water Board staff on November 25, 2015, and supplemental information 
received via email on January 8, 15, and 27, February 19 and 25, and March 1 and 4, 
2016. Water Board staff deemed the application complete on March 4, 2016. The 
application fee payment of $2,260 was received on December 4, 2015. 
 
The Department proposes to replace the SR 121 bridge over Sarco Creek because a 
large scour hole has formed around the middle bridge pier that has been deemed 
irreparable without removal of the pier. The Project will result in a new bridge spanning 
the creek with no piers within the channel. The existing bridge is 35.5 feet wide by 31 
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feet long. The replacement bridge will be widened to 44 feet to allow for standard 8-foot 
road shoulders and will be lengthened to 46 feet between the abutment walls to allow 
for conveyance of the 100-year creek flow. An existing sanitary sewer line encased in 
concrete is located approximately 20 feet downstream of the bridge and is a barrier to 
fish passage. The Project will construct a roughened ramp starting approximately 40 
feet downstream of the concrete sewer encasement to enhance fish passage.   
The proposed project elements include: 
 

• Replacement and relocation of utilities including replacement of a sanitary sewer 
manhole and pipe segment in the creek bank at the southwest corner of the 
bridge; 

• Installation and removal of temporary creek diversion system consisting of gravel 
bag cofferdams wrapped in impermeable plastic sheeting and a conveyance 
pipe; 

• Clearing and grubbing of vegetation throughout the work area;  
• Construction of a temporary access road to the creek at the northeast corner of 

the bridge; 
• Demolition and removal of existing abutments, bridge, and middle pier; 
• Storm drain system construction and installation of a biofiltration swale for 

stormwater treatment; 
• Construction of new abutments and single span bridge; 
• Construction of a roughened ramp to enhance fish passage;  
• Installation of bioengineering bank stabilization and rock slope protection (RSP) 

on creek banks; and 
• Planting of riparian vegetation. 

 
Utility work is scheduled to be completed in 2016, with bridge and roadway work 
scheduled for 2017. The disturbance of the creek bank to replace the sanitary sewer 
during the first year of construction will be temporarily stabilized with RSP until the creek 
work is completed the next year. The RSP will then be removed and bioengineering 
bank stabilization will be installed. No work will take place within Sarco Creek between 
June 1 and October 15 of any year. 

 
Impacts: Project implementation would permanently impact approximately 150 linear 
feet (0.046 acre) of Sarco Creek. Permanent impacts to Sarco Creek would occur due 
to construction of the new bridge, wing walls, and abutments, installation of RSP along 
the toe of the creek banks, and installation of a roughened ramp to improve fish 
passage.   
 
Project implementation would temporarily impact approximately 192 linear feet of Sarco 
Creek (0.137 acre). Temporary impacts would occur due to construction of an access 
road, installation of a temporary creek diversion system, demolition of the existing 
bridge and abutments, creek bank grading, and installation of bioengineering bank 
stabilization.   
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Project implementation would impact 10 riparian trees. Riparian tree removal is 
necessary to construct the access road, roughened ramp, and bridge, and grade the 
creek banks to conform to the new bridge.   
 
See Impact Maps in the Attachment for locations of permanent and temporary impacts. 
 
Roadway Pollutant Impacts: Project implementation would result in approximately 0.1 
acre of reworked and 0.06 acre of new impervious surface area. Stormwater runoff from 
impervious areas may contain hydrocarbons, metals, volatile organic compounds, trash, 
and sediment at levels that may significantly impact waters of the State if left untreated.  
 
Hydromodification Impacts: Added impervious areas may result in alterations to 
existing hydrologic regimes, resulting in erosion and/or changes of sediment transport in 
receiving waters (hydromodification). Because the added impervious surface area of 
0.06 acres for the Project is minimal, hydromodification mitigation is not required. 
 
Avoidance and Minimization: The Department has avoided and minimized impacts to 
Sarco Creek by: conducting the work under a full road closure to limit bridge 
construction impacts to one in-creek work season, conducting in-creek work between 
June 1 and October 15, widening the bridge opening so that it can convey the 100-year 
flow; utilizing soil bioengineering bank stabilization techniques; and minimizing the 
amount of RSP installed on the creek banks;  
      
Mitigation: To mitigate for permanent impacts to Sarco Creek the Department shall 
construct a roughened ramp in the creek to enhance fish passage downstream of the 
sanitary sewer encasement and install soil bioengineering in combination with RSP to 
stabilize the disturbed creek banks.  
 
To mitigate for temporary impacts to Sarco Creek, the Department shall restore 
temporarily impacted areas to previous or enhanced condition (see Condition 3). 
 
To mitigate for impacts to riparian vegetation, the Department shall install 230 willow 
stakes throughout the bioengineered banks and plant 19 riparian trees at the top of 
bank within the project limits as described in the planting plan in the Attachment. An on-
site riparian planting mitigation and monitoring plan shall be submitted for acceptance 
by the Executive Officer by April 15, 2016 (see Condition 2). 
 
Roadway Pollutant Mitigation: As mitigation for increased pollutant loads associated 
with 0.16 acre of added and reworked impervious area for this Project, the Department 
shall construct a biofiltration swale to treat a minimum of 0.16 acre of impervious area 
along northbound SR 121, south of the bridge. The biofiltration swale shall be 
constructed as shown in the plan and details in the Attachment (see Condition 1). 
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CEQA Compliance: The Department evaluated the Project pursuant to the 
requirements of the California Environmental Quality Act (CEQA) in a Negative 
Declaration. The Department filed a Notice of Determination on July 2, 2012 (SCH No. 
2012032073). The Water Board, as a responsible agency, has reviewed the Negative 
Declaration and concurs that it, in concert with the conditions in this Certification, 
appropriately addresses the reasonably foreseeable environmental impacts within the 
Water Board’s purview. 
 
EcoAtlas: It has been determined through regional, state, and national studies that 
tracking of mitigation/restoration projects must be improved to better assess the 
performance of these projects, following monitoring periods that last several years. In 
addition, to effectively carry out the State’s Wetlands Conservation Policy of no net loss 
to wetlands, the State needs to closely track both wetland losses and 
mitigation/restoration project success. Therefore, we require that the applicant use the 
California Wetlands Form to provide Project information related to impacts and 
mitigation/restoration measures (see Condition No. 2 of this Certification). An electronic 
copy of the form and instructions can be downloaded at: 
http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. Project information 
concerning impacts and mitigation/restoration will be made available at the web link: 
http://ecoatlas.org. 
 
Certification: I hereby issue an order certifying that any discharge from the referenced 
Project will comply with the applicable provisions of sections 301 (Effluent Limitations), 
302 (Water Quality Related Effluent Limitations), 303 (Water Quality Standards and 
Implementation Plans), 306 (National Standards of Performance), and 307 (Toxic and 
Pretreatment Effluent Standards) of the Clean Water Act, and with other applicable 
requirements of State law. This discharge is also regulated under State Water 
Resources Control Board Order No. 2003-0017-DWQ, “General Waste Discharge 
Requirements for Dredge and Fill Discharges That Have Received State Water Quality 
Certification,” which requires compliance with all conditions of this Certification. The 
following conditions are associated with this Certification:  

 
1. As mitigation for increased pollutant loads associated with impervious surface 

added and reworked with the Project, the Department shall construct, and 
subsequently operate and maintain for the life of the adjacent roadway, a 
biofiltration swale to provide treatment of stormwater runoff from no less than 0.16 
acre of impervious area. The biofiltration swale shall be constructed as shown in 
the plans in the Attachment; 
 

2. By April 15, 2016, the Department shall submit a riparian mitigation and monitoring 
plan (MMP) for acceptance by the Executive Officer. The MMP shall include, but 
not be limited to: 

 

http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml
http://ecoatlas.org/
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a. A planting plan showing installation of 230 willow stakes in the disturbed 
creek banks and planting of a total of 19 riparian trees at the top of bank 
upstream and downstream of the bridge (the planting plan has already 
been submitted and is included in the Certification Attachment); 

b. An invasive species control plan; 
c. Performance standards and success criteria for all plantings; 
d. A monitoring period of no less than 10 years; 
e. An adaptive management plan; 
f. A plan to wait two full growing seasons after termination of supplemental 

irrigation before considering success of the associated plantings; 
g. Final bank stabilization and soil bioengineering plans; 
h. Photo and visual assessment of erosion (e.g. gullying, rilling, bank and toe 

instability); and 
i. A plan to submit annual reports to the Water Board by January 31st of 

each year. At a minimum, mitigation monitoring reports shall be submitted 
for years 0 (as-built report), 1-6, 8 and 10. All monitoring reports shall 
include photo-documentation utilizing consistent photo vantage points. If 
the monitoring report includes management recommendations, then the 
report must express whether the Department shall implement those 
recommendations. 

 
3. As mitigation for temporary impacts to Sarco Creek, the Department shall restore 

all jurisdictional wetlands and waters to their pre-project or improved conditions. All 
temporarily disturbed areas shall be re-vegetated using only native plant species;  
 

4. As mitigation for permanent impacts to Sarco Creek, the Department shall 
construct a roughened ramp to improve fish passage downstream of the Sarco 
Creek Bridge. The roughened ramp shall be constructed in accordance with the 
plans in the Attachment; 

 
5. The Department is required to use the standard California Wetlands Form to 

provide Project information describing impacts and restoration measures within 14 
days from the date of this Certification. An electronic copy of the form can be 
downloaded at: http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml. The 
completed form shall be submitted electronically to 
habitatdata@waterboards.ca.gov or shall be submitted as a hard copy to both (1) 
the Water Board (see the address on the letterhead), to the attention of  EcoAtlas 
and (2) the San Francisco Estuary Institute, 4911 Central Avenue, Richmond, CA 
94804, to the attention of EcoAtlas; 

 
6. Caltrans shall submit, subject to the acceptance of Water Board staff, a dewatering 

and/or diversion plan that appropriately describes the dewatered or diverted areas 
and how those areas will be handled during construction. The diversion/dewatering 
plans shall be submitted no later than 30 days prior to conducting the proposed 
activity. Diversion/dewatering activities shall be prohibited until Water Board staff 

http://www.waterboards.ca.gov/sanfranciscobay/certs.shtml
mailto:habitatdata@waterboards.ca.gov
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has accepted the dewatering/diversion plan for that specific water. Information 
submitted shall include the area or work to be diverted or dewatered and method of 
the proposed activity. All diversion or dewatering activities shall be designed to 
minimize the impact to waters of the State, avoid fish entrainment, and maintain 
natural flows upstream and downstream.  All dewatering or diversion structures 
shall be installed in a manner that does not cause sedimentation, siltation or 
erosion upstream or downstream. All dewatering or diversion structures shall be 
removed immediately upon completion of Project activities; 

 
7. Work in standing or flowing water is prohibited; 

 
8. All Project activities and BMPs shall be implemented according to the submitted 

application package and the findings and conditions of this Certification. 
Subsequent changes to the Project that could significantly impact water quality 
shall first be submitted to Regional Water Board staff for prior review, 
consideration, and written concurrence. If the Regional Water Board is not notified 
of an alteration to the Project that results in an impact to water quality, it will be 
considered a violation of this Order, and Caltrans may be subject to Regional 
Water Board enforcement actions; 

 
9. The Department shall adhere to the conditions imposed by Nationwide Permits No. 

14 and 27 issued to the Department by the Corps, the Streambed Alteration 
Agreement issued to the Department by the California Department of Fish and 
Wildlife, the Biological Opinion issued to the Department by the U.S. Fish and 
Wildlife Service, and the Letter of Concurrence issued to the Department by the 
National Marine Fisheries Service; 

 
10. Initial water pollution control training described in Caltrans 2010 Standard 

Specifications 13-1.01D(2), Training, shall apply to all Caltrans employees, 
contractors, and sub-contractors. Initial water pollution control training topics shall 
include Regional Water Board 401 certification and construction general permit 
requirements, identification of state waters and riparian areas, and violation 
avoidance and discharge reporting procedures.   

 
Caltrans shall maintain logs of all Caltrans staff, contractors, and sub-contractors 
trained pursuant to the Caltrans 2010 Standard Specifications 13-1.01D(2). The 
logs shall include the names of trainees, training dates, and summary of the scope 
of training. Caltrans shall provide evidence of this documentation upon the request 
of the Regional Water Board; 

 
11. Concrete shall be excluded from contact with surface water for a period of 30 days 

after it is poured/sprayed. During that time the concrete shall be kept moist and 
runoff from the concrete shall not be allowed to enter State waters. Commercial 
sealants may be applied to the concrete surface in instances where 30 days of 
water exclusion is infeasible. If sealant is used, water shall be excluded from the 
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site until the sealant is cured. If groundwater comes into contact with fresh 
concrete, it shall be prevented from flowing towards surface water; 
 

12. Gravel used in State waters shall be either 1) clean washed gravel or 2) native or 
engineered streambed material. 

 
13. Clean washed gravel shall: 

a. Consist of mechanically-rounded and washed, and/or river run 
gravel legally obtained from a river or creek bed; 

b. Be clean, hard, sound, durable, uniform in quality, and free of 
disintegrated material, organic matter, and deleterious substances; 

c. Be composed entirely of particles that have no more than one 
fractured face; 

d. Have a cleanliness value of at least 85, using the Cleanness Value 
Test Method for California Test No. 227; and 

e. Have a diameter no less than 3/8 inches in diameter, and no 
greater than four inches in diameter. 

Exceptions to these criteria are subject to the review and acceptance of Regional 
Water Board staff. 
 

14. Streambed material shall: 
a. Be either native streambed material obtained onsite from a similar 

location within the stream channel, or engineered streambed 
material designed to closely resemble the gradation of the native 
streambed material, or material approved by the resource 
agencies; and 

b. Can be compacted by water jetting with uncontaminated, non-
chlorinated water to wash smaller particles down into voids in the 
streambed matrix, provided the water does not discharge to 
downstream waters. 
 

Exceptions to these criteria are subject to the review and acceptance of Regional 
Water Board staff. 
 

15. Gravel bags used within State waters shall: 
a. Comply with Caltrans 2010 Standard Specifications sections 13-

5.02G and 88-1.02F; 
b. Be immediately removed and replaced if the bags have developed 

or are developing holes or tears; and 
c. Be filled only with clean washed gravel. 

 
Exceptions to these criteria are subject to the review and acceptance of Regional 
Water Board staff. 
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16. All activities and best management practices (BMPs) shall be implemented 
according to the submitted application materials and the findings and conditions of 
this Certification. BMPs for erosion, sediment, turbidity and pollutant control shall 
be implemented and in place at commencement of, during, and after any ground 
clearing activities, construction activities, or any other Project activities that could 
result in erosion, sediment, or other pollutant discharges to waters of the State. The 
BMPs shall be implemented in accordance with the Caltrans Construction Site Best 
Management Practice Manual (CCSBMPM) and all contractors and subcontractors 
shall comply with the CCSBMPM. BMPs for erosion and sediment control shall be 
utilized throughout all phases of construction, regardless of date, wherever 
sediment-laden runoff threatens to enter waters of the State. The Department shall 
stage erosion and sediment control materials at the work site. All BMPs shall be 
installed properly and in accordance with the manufacturer’s specifications. If the 
Project Resident Engineer elects to install alternative BMPs for use on the project, 
the Department shall submit a proposal to Water Board staff for review and 
concurrence; 
 

17. Caltrans shall not use or allow the use of erosion control products that contain 
synthetic materials within waters of the United States or waters of the State at any 
time, with the exception of plastic sheeting used in water diversion and dewatering 
activities.  Caltrans shall first request approval from the Regional Water Board staff 
if an exception from this requirement is needed for a specific location; 
 

18. Caltrans and their contractors shall comply with the activity restrictions detailed in 
Caltrans 2010 Standard Specifications 13-4.03C(1). In addition, fueling, 
maintenance, storage and staging of vehicles and equipment shall be prohibited 
within waters of the State (e.g., gravel bars, seeps, ephemeral streams) and 
riparian areas;  
 

19. Except as expressly allowed in this Certification, the Department is prohibited from 
discharging waste to waters of the State. No debris, soil, silt, sand, bark, slash, 
sawdust, rubbish, cement or concrete or concrete washings, welding slag, oil or 
petroleum products, or other organic or earthen material from any construction or 
associated activity of whatever nature, other than that authorized by this 
Certification, shall be allowed to enter into waters of the State. Except for 
temporary stockpiling of waste generated during demolition operations 
(“temporary” in this instance means generated and removed during the same 
working day), waste materials shall not be placed where the materials may be 
washed by rainfall into waters of the State; 

 
20. This Certification does not allow for the take, or incidental take, of any special 

status species. The Department shall use the appropriate protocols, as approved 
by the California Department of Fish and Wildlife and the USFWS, to ensure that 
Project activities do not impact the Beneficial Use of the Preservation of Rare and 
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Endangered Species, as described in the San Francisco Bay Regional Water 
Quality Control Plan;  

 
21. The Department shall maintain a copy of this Certification at the Project site to be 

available at all times to Project personnel. It is the responsibility of the Department 
to assure that all personnel (employees, contractors, and subcontractors) are 
adequately informed and trained regarding the conditions of this Certification; 

 
22. The Water Board may add to or modify the conditions of this Certification, as 

appropriate, to implement any new or revised water quality standards and 
implementation plans adopted or approved pursuant to the Porter-Cologne Water 
Quality Control Act or section 303 of the Clean Water Act; 

 
23. This Certification action is subject to modification or revocation upon administrative 

or judicial review, including review and amendment pursuant to Section 13330 of 
the California Water Code and Title 23 of the California Code of Regulations, 
Section 3867; 

 
24. This Certification action is not intended and shall not be construed to apply to any 

discharge from any activity involving a hydroelectric facility requiring a Federal 
Energy Regulatory Commission (FERC) license or an amendment to a FERC 
license, unless the pertinent certification application was filed pursuant to California 
Code of Regulations Title 23, Subsection 3855(b) and that application specifically 
identified that a FERC license or amendment to a FERC license for a hydroelectric 
facility was being sought; 

 
25. Within 30 days of completing project construction activities, the Applicant shall 

submit a Final Project Completion Report that includes: (a) the CIWQS Place ID for 
this Project (i.e., CWIQS Place ID 819871); and (b) the date Project construction 
activities were completed. The Final Project Completion Report shall be submitted 
to Derek Beauduy at derek.beauduy@waterboards.ca.gov, or the current Water 
Board staff member assigned to the Project. 

 
26. Certification is conditioned upon total payment of the full fee required in State 

regulations (23 CCR Section 3833) and owed by the applicant. The Application fee 
for this Project is $2,260 and was paid in full on December 4, 2016. The Applicant 
shall pay an annual discharge fee (currently $600, but subject to change) to the 
Water Board each fiscal year (July 1–June 30) until Project construction activities 
are completed and an acceptable Final Project Completion Report is received by 
the Water Board (See Condition 22). Receipt of an acceptable Final Project 
Completion Report will initiate a change in fees from the annual active discharge 
fee to the annual monitoring fee (currently $300, but subject to change). The 
Applicant shall pay an annual monitoring fee each fiscal year until the monitoring 
reports required pursuant to Condition 2 have all been submitted. 

 



Mr. Ahmad Rahimi 
California Department of Transportation  
EA No. 04-2A320 
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We anticipate your cooperation in implementing these conditions. However, please be 
advised that any violation of water quality certification conditions is a violation of State 
law and subject to administrative civil liability pursuant to California Water Code (CWC) 
Section 13350. Failure to respond, inadequate response, late response, or failure to 
meet any condition of this Certification may subject you to civil liability imposed by the 
Water Board to a maximum of $5,000 per day per violation or $10 for each gallon of 
waste discharged in violation of this Certification.  
 
Conditions 2, 6, 22, and 23 are requirements for information and/or reports. Any 
requirement for a report made as a condition to this action is a formal requirement 
pursuant to CWC section 13267, and failure or refusal to provide, or falsification of such 
required report is subject to civil liability as described in CWC Section 13268. 
 
We anticipate no further action on this requires. Should new information come to our 
attention that indicates a water quality problem with this project, the Water Board may 
issue Waste Discharge Requirements pursuant to 23 CCR Section 3857. 
 
If you have any question, please contact Derek Beauduy at (510) 622-2348 or via e-mail 
to derek.beauduy@waterboards.ca.gov. 
 
 Sincerely, 
 
 
 
 
 
 
 for Bruce H. Wolfe 
 Executive Officer 
 
Attachment 
   
Cc: SWRCB, DWQ, stateboard401@waterboards.ca.gov 
 U.S. EPA, Region IX, WTR-8, 401 Mailbox, r9-wtr8-mailbox@epa.gov 
 Corps, Holly Costa, holly.n.costa@usace.army.mil 
 Corps, Patricia Goodman, patricia.k.goodman@usace.army.mil 
 CDFW, Melissa Escaron, melissa.escaron@wildlife.ca.gov  
 Regional Water Board, Victor Aelion, victor.aelion@waterboards.ca.gov 
 Regional Water Board, Dale Bowyer, dale.bowyer@waterboards.ca.gov   

Caltrans, Hardeep Takhar, hardeep.s.takhar@dot.ca.gov   
Caltrans, Cyrus Vafai, cyrus.vafai@dot.ca.gov   

 Caltrans, Wilfung Martono wilfung.martono@dot.ca.gov  
 

mailto:stateboard401@waterboards.ca.gov
mailto:r9-wtr8-mailbox@epa.gov
mailto:holly.n.costa@usace.army.mil
mailto:patricia.k.goodman@usace.army.mil
mailto:melissa.escaron@wildlife.ca.gov
mailto:victor.aelion@waterboards.ca.gov
mailto:dale.bowyer@waterboards.ca.gov
mailto:hardeep.s.takhar@dot.ca.gov
mailto:cyrus.vafai@dot.ca.gov
mailto:wilfung.martono@dot.ca.gov
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Impact Map 





Tree Removal Plan (Riparian tree impacts)  



U
B

T
S

T
R

E
E
1
3
1
8

2
5
.
5
3

,
 
p
e
p
p
e
r

w
o
o
d
,
 
3
.
2
8
’
 

B
H

D
,
 
0
.
0
0
’
 

D
L

D

T
R

E
E
1
3
1
9

2
5
.
5
6

,
 
o
a
k
,
 
3
.
0
0
’
 

B
H

D
,
 
0
.
0
0
’
 

D
L

D

T
R

E
E
2
0
5
1

,
 
o
a
k
,
 
1
.
5
0
’
 

B
H

D
,
 
0
.
0
0
’
 

D
L

D

T
R

E
E
5
3
9
9

T
R

E
E
5
1
3
0

T
R

E
E
5
1
3
1

T
S

S
I

N
S
5
0
0
9

2
6
.
3
6

G
U

Y
5
1
3
3

2
3
.
5
6

P
O

L
E
5
1
3
4

2
3
.
4
8

G
H
5
1
5
6

2
5
.
4
5

G
F
5
1
5
7

2
5
.
4
1

M
B
5
1
7
1

2
5
.
6
9

S
I

N
S
5
1
7
2

2
5
.
9
1

G
F
5
2
3
8

2
5
.
7
6

2
6
.
9
0

S
S

M
H
5
3
1
3

2
6
.
0
7

P
O

L
E
5
3
2
0

T
S
5
3
2
8

2
6
.
0
9

P
O

L
E
5
3
3
0

2
6
.
1
7

2
6
.
6
6

P
O

L
E
5
3
3
2

M
B
5
3
3
5

2
6
.
5
8

M
B
5
4
2
5

2
5
.
0
2

S
I

N
S
5
5
0
3

2
9
.
0
1

S
S

M
H
5
5
0
4

2
1
.
1
2

W
M
5
5
0
6

2
5
.
1
2

P
O

L
E
5
5
1
2

2
3
.
2
6

H
B
5
5
6
0

2
3
.
9
5

H
B
5
5
6
1

2
3
.
7
4

H
B
5
5
6
2

2
2
.
3
8

H
B
5
5
6
3

2
1
.
7
6

H
B
5
5
6
4

2
3
.
0
6

P
B
5
3
2
1

2
5
.
8
6

T
R

E
E
5
2
0
2

2
5
.
3
5

T
R

E
E
5
5
7
9

2
4
.
0
4

T
R

E
E
5
0
1
0

2
6
.
0
1

T
R

E
E
5
0
7
0

2
4
.
2
8

T
R

E
E
5
3
8
9

2
3
.
6
6

T
R

E
E
5
3
9
0

2
4
.
3
2

T
R

E
E
5
3
9
1

2
4
.
3
2

T
R

E
E
5
3
9
2

2
4
.
3
2

T
R

E
E
5
3
9
3

2
3
.
8
8

T
R

E
E
5
3
9
4

2
3
.
8
8

T
R

E
E
5
3
9
5

2
3
.
1
3

T
R

E
E
5
3
9
6

2
3
.
1
3

T
R

E
E
5
3
9
7

2
3
.
1
3

T
R

E
E
5
3
9
8

2
2
.
6
7

T
R

E
E
5
3
9
9

2
2
.
6
7

T
R

E
E
5
4
0
0

2
3
.
1
2

T
R

E
E
5
4
0
1

2
3
.
1
2

T
R

E
E
5
4
0
2

2
4
.
9
5

T
R

E
E
5
4
0
3

2
5
.
5
3

T
R

E
E
5
4
3
0

2
4
.
5
2T
R

E
E
5
4
3
1

2
4
.
4
3

T
R

E
E
5
5
0
5

1
9
.
8
3

T
R

E
E
5
5
2
9

2
3
.
8
7

T
R

E
E
5
5
8
9

2
2
.
3
2

T
R

E
E
5
3
0
9

2
2
.
0
4

T
R

E
E
5
3
1
0

2
2
.
1
8

2
2
.
2
7

T
R

E
E
5
1
2
9

2
2
.
7
3

T
R

E
E
5
1
3
0

2
2
.
9
0

T
R

E
E
5
1
3
1

2
2
.
9
0

T
R

E
E
5
1
3
2

2
5
.
3
2

T
R

E
E
5
2
0
6

2
5
.
6
8

T
R

E
E
5
3
0
2

2
2
.
2
3

T
R

E
E
5
3
0
6

2
2
.
1
1

T
R

E
E
5
0
7
1

2
3
.
7
2

T
R

E
E
5
0
7
2

2
3
.
6
8

T
R

E
E
5
0
7
3

2
4
.
2
0

T
R

E
E
5
0
7
4

2
4
.
4
5

T
R

E
E
5
0
7
5

2
4
.
7
6

T
R

E
E
5
5
8
4

2
2
.
1
9

T
R

E
E
5
5
8
5

2
2
.
2
1

T
R

E
E
5
5
8
6

2
2
.
3
8

T
R

E
E
5
5
8
7

2
2
.
3
0

T
R

E
E
5
5
8
8

2
2
.
3
2

T
R

E
E
5
5
8
0

2
3
.
9
8

T
R

E
E
5
5
8
1

2
3
.
6
9

T
R

E
E
5
5
8
2

2
3
.
2
7

D
I
5
0
0
8

2
5
.
8
4

S
I

N
S
1
2
9
9

2
6
.
7
5

M
B
1
3
0
3

2
6
.
2
5

M
A

R
K
1
3
3
2

2
6
.
2
4

D
I
1
3
3
3

2
5
.
8
5

W
M
1
3
5
5

2
4
.
5
4

W
M
1
3
5
6

2
2
.
2
1 W

V
1
3
5
7

2
1
.
5
6

M
B
1
3
5
8

2
4
.
9
2

T
R

E
E
1
3
1
1

2
3
.
8
3T

R
E

E
1
3
1
2

2
3
.
5
8

T
R

E
E
1
3
1
6

2
5
.
3
6

T
R

E
E
1
3
2
0

2
6
.
2
6

T
R

E
E
1
3
3
8

2
3
.
7
4

T
R

E
E
1
3
4
0

2
2
.
0
2

T
R

E
E
1
3
3
5

2
6
.
9
6

T
R

E
E
1
3
0
8

2
4
.
1
3T
R

E
E
1
3
0
9

2
4
.
2
0

T
R

E
E
1
3
1
0

2
3
.
8
8

T
R

E
E
1
3
1
5

2
4
.
8
6

T
R

E
E
1
3
3
4

2
6
.
1
6

T
R

E
E
1
3
1
7

2
5
.
4
7

T
R

E
E
1
3
1
9

2
5
.
5
6

T
R

E
E
1
3
3
9

2
2
.
8
2

T
R

E
E
1
3
0
7

2
4
.
3
0

T
R

E
E
1
3
1
3

2
3
.
6
0

T
R

E
E
1
3
1
4

2
3
.
9
4

T
R

E
E
1
3
1
8

2
5
.
5
3

T
R

E
E
1
3
3
6

2
4
.
1
3

M
B
1
4
4
5

2
5
.
4
3

M
B
1
4
4
6

2
4
.
7
3

M
B
1
4
4
7

2
5
.
8
3

S
I

N
S
1
4
5
1

2
6
.
1
0

M
A

R
K
1
4
5
2

2
5
.
8
7 W
V
1
4
5
3

2
5
.
2
3

S
I

N
S
1
4
6
9

2
5
.
7
2

G
U

Y
1
4
7
6

2
5
.
6
5

T
R

E
E
1
4
5
8

2
3
.
9
9

T
R

E
E
1
4
6
2

2
2
.
6
4

T
R

E
E
1
4
6
3

2
2
.
6
1

T
R

E
E
1
4
6
4

2
4
.
4
1

T
R

E
E
1
4
6
5

2
1
.
6
3

T
R

E
E
1
4
6
6

2
1
.
6
1

T
R

E
E
1
4
6
7

2
1
.
8
5

T
R

E
E
1
4
6
8

2
1
.
7
5

T
R

E
E
1
4
5
7

2
5
.
3
6

T
R

E
E
1
4
6
0

2
4
.
0
7

T
R

E
E
1
4
6
1

2
4
.
4
0

T
R

E
E
1
4
5
6

2
4
.
9
1

T
R

E
E
1
4
5
9

2
3
.
0
5

G
H
1
5
3
9

2
5
.
5
1

G
H
1
5
4
0

2
5
.
3
6

T
R

E
E
1
9
5
9

2
2
.
2
6

T
R

E
E
2
0
0
0

1
9
.
9
3

T
R

E
E
2
0
0
1

2
2
.
7
2

T
R

E
E
2
0
0
2

2
1
.
7
0

T
R

E
E
2
0
4
3

1
8
.
3
4

T
R

E
E
2
0
5
1

2
3
.
5
8

T
R

E
E
2
0
5
2

2
2
.
9
7

T
R

E
E
2
0
5
3

2
3
.
5
2

T
R

E
E
2
0
5
4

2
3
.
3
7

T
R

E
E
2
0
5
5

2
3
.
8
3

T
R

E
E
2
0
5
6

T
R

E
E
2
0
5
9

1
9
.
2
7

T
R

E
E
2
0
6
0

1
9
.
9
3

T
R

E
E
2
0
6
1

2
2
.
7
2

T
R

E
E
2
0
6
2

2
1
.
7
0

T
R

E
E
2
0
6
3

1
9
.
2
7

C
U

V
T
5
4
2
0

2
1
.
6
9

C
U

V
T
5
4
2
1

2
1
.
5
0

C
U

V
T
5
4
2
2

2
0
.
5
0

2
3
.
7
5

P
O

L
E
5
3
3
9

T
R

E
E
5
1
2
0

1
9
.
1
1

T
R

E
E
5
1
2
2

1
2
.
9
9

T
R

E
E
5
1
6
8

2
0
.
2
6

T
R

E
E
5
5
9
0

1
3
.
1
4

T
R

E
E
5
2
0
7

1
8
.
1
1

T
R

E
E
5
2
1
1

1
3
.
8
0

T
R

E
E
5
2
5
4

1
3
.
0
2T

R
E

E
5
2
6
4

1
4
.
8
8

T
R

E
E
5
5
9
1

1
7
.
5
0

T
R

E
E
5
3
7
1

1
8
.
8
1

T
R

E
E
5
3
7
3

1
5
.
7
9

T
R

E
E
5
3
8
8

1
7
.
1
5

T
R

E
E
5
5
9
2

1
7
.
9
9

T
R

E
E
5
4
1
9

2
2
.
0
3

T
R

E
E
5
4
2
6

1
9
.
9
9

T
R

E
E
5
1
6
7

2
1
.
0
3

T
R

E
E
5
1
6
5

2
2
.
3
8

T
R

E
E
5
1
8
6

2
0
.
4
0

T
R

E
E
5
1
9
2

1
9
.
2
3

T
R

E
E
5
2
0
4

2
2
.
3
9

T
R

E
E
5
2
0
5

2
2
.
7
0

T
R

E
E
5
2
9
8

2
0
.
4
1

T
R

E
E
5
3
0
1

1
5
.
7
7

T
R

E
E
5
3
2
5

2
7
.
3
8 T

R
E

E
5
3
4
2

2
2
.
8
7

T
R

E
E
5
3
4
8

2
3
.
4
4

T
R

E
E
5
3
4
9

2
3
.
4
4

T
R

E
E
5
3
5
0

2
1
.
1
3

T
R

E
E
5
3
7
2

1
8
.
1
0

T
R

E
E
5
1
1
8

2
1
.
2
9

25

23

24

26

2
2

2
3

1
5

1
5

2
0

2
0

25

1
1

1
1

1
2

1
2

1
3

1
3

1
4

1
4

1
6

1
6

1
7

1
7

1
8

1
8

1
9

2
1

21

2
2

2
3

24

22

23

24

26

1
5

2
0

25

1
2

1
3

1
4

1
6

1
7

1
8

1
9

21
22

23

24

26

27

27

15

20

25

1
2

1
2

13

1
4

1
6
1
7

18

18
18

19

21
22

2324

26

27

1
5

1
1

11

12

1
3

1
4

16

20

25

25

2
5

1
7

1
819

2
1

22

23

24

2
4

24

26

26

2
4

1
2

1
3

1
5

20

1
3

1
4

1
6

1
7

1819
21

15

20

2
5

13

1416
17

18
19

2
1

2
2

2
3

2
4

2
6

1
2

13

12

1
2

1
0

11

12

1
2

12

1
3

1
1

1
1 1

2

1
2

1
3

1
3

1
3

1
5

2
0

1
6

1
7

1
8

1
9

2
1

2
2

2
1

2
2

2
3

19

1817

14

1
4

LINE

CENTER

ROAD

04

W
A

T
E

R
 

Q
U

A
L
I
T

Y
D

A
V
I

D
 

Y
A

M

x

x

x

x

x

Dist COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

L
A

S
T
 

R
E

V
I
S
I

O
N

S
T

A
T

E
 

O
F
 

C
A

L
I
F

O
R

N
I

A
 
 
-
 
 

D
E

P
A

R
T

M
E

N
T
 

O
F
 

T
R

A
N

S
P

O
R

T
A

T
I

O
N

C
H

E
C

K
E

D
 

B
Y

D
E

S
I

G
N

E
D
 

B
Y

C
A

L
C

U
L

A
T

E
D
-

R
E

V
I
S

E
D
 

B
Y

D
A

T
E
 

R
E

V
I
S

E
D

PLANS APPROVAL DATE

LICENSED LANDSCAPE ARCHITECT

S
E

N
I

O
R
 

L
A

N
D

S
C

A
P

E
 

A
R

C
H
I
T

E
C

T

T
I

M
E
 

P
L

O
T

T
E

D
 

=
>

D
A

T
E
 

P
L

O
T

T
E

D
 

=
>

7
:
5
8
:
5
5
 

A
M

2
/
2
5
/
2
0
1
6

R

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE STATE OF CALIFORNIA OR ITS OFFICERS

R

USERNAME => "s141051"

DGN FILE => ...\Tree_Removal_Map_Rev_022416.dgn

RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
UNIT 0792 PROJECT NUMBER & PHASEBORDER LAST REVISED 9/9/2010

FOR ACCURATE RIGHT OF WAY DATA, CONTACT

RIGHT OF WAY ENGINEERING AT THE DISTRICT OFFICE.

NOTE:

SCALE: 1"-20’

NAP 121

0400000000

ADVANCED TREE REMOVAL

ATR-1APPROVED FOR VEGETATION REMOVAL WORK ONLY

B
A

R
T
 

V
A

N
 

D
E

R
 

Z
E

E
U

W

L
A

U
R

E
N
 

R
O

S
S

REMOVED, TYP.

TREES TO BE

1271

1270

1269

1267

1268

1265

1264

1234

1233
1232

REMOVAL WORK
VEGETATION 
END TREE/

REMOVAL WORK
VEGETATION 
BEGIN TREE/

LEGEND

TREE TO BE REMOVED

1259

1251

1252

1231

1250

1244

1247

1243

1246

1248

1249

1242

1245

1240

1239

REMAIN

TO

TREE

1237

1238

1235

1219

1218

1205

1202

1201

1309

1308

1302

2
-
2
2
-
1
6

NAP 128

R
O

S
ETYP.

REMAIN,

TO 

TREES 

TABLE 1 - TREES TO BE REMOVED

IN PLACE

TREE TO REMAIN; PROTECT 

# TAG

OLEANDER

HEDGE

LANDSCAPE

LANDSCAPING

HEDGE

SSMH

SSMH

1310

IN PLACE

PROTECT

CABLE

UTILITY

RELOCATED 

S
I

N
S
5
0
0
9

2
6
.
3
6

G
U

Y
5
1
3
3

2
3
.
5
6

P
O

L
E
5
1
3
4

2
3
.
4
8

G
H
5
1
5
6

2
5
.
4
5

G
F
5
1
5
7

2
5
.
4
1

M
B
5
1
7
1

2
5
.
6
9

S
I

N
S
5
1
7
2

2
5
.
9
1

G
F
5
2
3
8

2
5
.
7
6

2
6
.
9
0

S
S

M
H
5
3
1
3

2
6
.
0
7

P
O

L
E
5
3
2
0

T
S
5
3
2
8

2
6
.
0
9

P
O

L
E
5
3
3
0

2
6
.
1
7

2
6
.
6
6

P
O

L
E
5
3
3
2

S
S

M
H
5
3
3
4

2
7
.
6
4

M
B
5
3
3
5

2
6
.
5
8

M
B
5
4
2
5

2
5
.
0
2

S
I

N
S
5
5
0
3

2
9
.
0
1

S
S

M
H
5
5
0
4

2
1
.
1
2

W
M
5
5
0
6

2
5
.
1
2

P
O

L
E
5
5
1
2

2
3
.
2
6

H
B
5
5
6
0

2
3
.
9
5

H
B
5
5
6
1

2
3
.
7
4

H
B
5
5
6
2

2
2
.
3
8

H
B
5
5
6
3

2
1
.
7
6

H
B
5
5
6
4

2
3
.
0
6

P
B
5
3
2
1

T
R

E
E
5
2
0
2

2
5
.
3
5

T
R

E
E
5
3
8
9

2
3
.
6
6

T
R

E
E
5
3
9
0

2
4
.
3
2

T
R

E
E
5
3
9
1

2
4
.
3
2

T
R

E
E
5
3
9
2

2
4
.
3
2

T
R

E
E
5
3
9
3

2
3
.
8
8

T
R

E
E
5
3
9
4

2
3
.
8
8

T
R

E
E
5
3
9
5

2
3
.
1
3

T
R

E
E
5
3
9
6

2
3
.
1
3

T
R

E
E
5
3
9
7

2
3
.
1
3

T
R

E
E
5
3
9
8

2
2
.
6
7

T
R

E
E
5
3
9
9

2
2
.
6
7

T
R

E
E
5
4
0
0

2
3
.
1
2

T
R

E
E
5
4
0
1

2
3
.
1
2

T
R

E
E
5
4
0
2

2
4
.
9
5

T
R

E
E
5
4
3
1

2
4
.
4
3

T
R

E
E
5
5
8
9

2
2
.
3
2

T
R

E
E
5
3
0
9

2
2
.
0
4

T
R

E
E
5
3
1
0

2
2
.
1
8

T
R

E
E
5
1
2
9

2
2
.
7
3

T
R

E
E
5
1
3
0

2
2
.
9
0

T
R

E
E
5
1
3
1

2
2
.
9
0

T
R

E
E
5
1
3
2

2
5
.
3
2

T
R

E
E
5
2
0
6

2
5
.
6
8

T
R

E
E
5
3
0
2

2
2
.
2
3

T
R

E
E
5
3
0
6

2
2
.
1
1

T
R

E
E
5
0
7
2

2
3
.
6
8

T
R

E
E
5
0
7
3

2
4
.
2
0

T
R

E
E
5
0
7
4

2
4
.
4
5

T
R

E
E
5
0
7
5

2
4
.
7
6

T
R

E
E
5
5
8
5

2
2
.
2
1

T
R

E
E
5
5
8
6

2
2
.
3
8

T
R

E
E
5
5
8
7

2
2
.
3
0

T
R

E
E
5
5
8
8

2
2
.
3
2

T
R

E
E
5
5
8
0

2
3
.
9
8

T
R

E
E
5
5
8
1

2
3
.
6
9

T
R

E
E
5
5
8
2

2
3
.
2
7

D
I
5
0
0
8

2
5
.
8
4

S
I

N
S
1
2
9
9

2
6
.
7
5

M
B
1
3
0
3

2
6
.
2
5

M
A

R
K
1
3
3
2

2
6
.
2
4

D
I
1
3
3
3

2
5
.
8
5

W
M
1
3
5
5

2
4
.
5
4

W
M
1
3
5
6

2
2
.
2
1 W

V
1
3
5
7

2
1
.
5
6

M
B
1
3
5
8

2
4
.
9
2

T
R

E
E
1
3
1
1

2
3
.
8
3T

R
E

E
1
3
1
2

2
3
.
5
8

T
R

E
E
1
3
1
6

2
5
.
3
6

T
R

E
E
1
3
0
8

2
4
.
1
3T
R

E
E
1
3
0
9

2
4
.
2
0

T
R

E
E
1
3
1
0

2
3
.
8
8

T
R

E
E
1
3
1
5

2
4
.
8
6

T
R

E
E
1
3
1
7

2
5
.
4
7

T
R

E
E
1
3
1
9

2
5
.
5
6

T
R

E
E
1
3
0
7

2
4
.
3
0

T
R

E
E
1
3
1
3

2
3
.
6
0

T
R

E
E
1
3
1
4

2
3
.
9
4

T
R

E
E
1
3
1
8

2
5
.
5
3

M
B
1
4
4
5

2
5
.
4
3

M
B
1
4
4
6

2
4
.
7
3

M
B
1
4
4
7

2
5
.
8
3

S
I

N
S
1
4
5
1

2
6
.
1
0

M
A

R
K
1
4
5
2

2
5
.
8
7 W
V
1
4
5
3

2
5
.
2
3

S
I

N
S
1
4
6
9

2
5
.
7
2

G
U

Y
1
4
7
6

2
5
.
6
5

T
R

E
E
1
4
6
2

2
2
.
6
4

T
R

E
E
1
4
6
3

2
2
.
6
1

T
R

E
E
1
4
6
4

2
4
.
4
1

T
R

E
E
1
4
6
5

2
1
.
6
3

T
R

E
E
1
4
6
6

2
1
.
6
1

T
R

E
E
1
4
6
7

2
1
.
8
5

T
R

E
E
1
4
6
8

2
1
.
7
5

T
R

E
E
1
4
6
1

2
4
.
4
0

G
H
1
5
3
9

2
5
.
5
1

G
H
1
5
4
0

2
5
.
3
6

T
R

E
E
2
0
0
0

1
9
.
9
3

T
R

E
E
2
0
0
1

2
2
.
7
2

T
R

E
E
2
0
0
2

2
1
.
7
0

T
R

E
E
2
0
5
1

2
3
.
5
8

T
R

E
E
2
0
5
3

2
3
.
5
2

T
R

E
E
2
0
5
4

2
3
.
3
7

T
R

E
E
2
0
5
5

2
3
.
8
3

T
R

E
E
2
0
5
9

1
9
.
2
7

T
R

E
E
2
0
6
0

1
9
.
9
3

T
R

E
E
2
0
6
1

2
2
.
7
2

T
R

E
E
2
0
6
2

2
1
.
7
0

C
U

V
T
5
4
2
0

2
1
.
6
9

C
U

V
T
5
4
2
1

2
1
.
5
0

C
U

V
T
5
4
2
2

2
0
.
5
0

2
3
.
7
5

P
O

L
E
5
3
3
9

T
R

E
E
5
1
2
0

1
9
.
1
1

T
R

E
E
5
1
2
2

1
2
.
9
9

T
R

E
E
5
1
6
8

2
0
.
2
6

T
R

E
E
5
5
9
0

1
3
.
1
4

1
8
.
1
1

T
R

E
E
5
2
1
1

1
3
.
8
0

T
R

E
E
5
2
5
4

1
3
.
0
2T

R
E

E
5
2
6
4

1
4
.
8
8

T
R

E
E
5
5
9
1

1
7
.
5
0

T
R

E
E
5
3
7
1

1
8
.
8
1

T
R

E
E
5
3
7
3

1
5
.
7
9

T
R

E
E
5
3
8
8

1
7
.
1
5

T
R

E
E
5
5
9
2

1
7
.
9
9

T
R

E
E
5
4
1
9

2
2
.
0
3

T
R

E
E
5
4
2
6

1
9
.
9
9

T
R

E
E
5
1
6
7

2
1
.
0
3

T
R

E
E
5
1
6
5

2
2
.
3
8

T
R

E
E
5
1
8
6

2
0
.
4
0

T
R

E
E
5
1
9
2

1
9
.
2
3

T
R

E
E
5
2
0
4

2
2
.
3
9

T
R

E
E
5
2
0
5

2
2
.
7
0

T
R

E
E
5
2
9
8

2
0
.
4
1

T
R

E
E
5
3
0
1

1
5
.
7
7

T
R

E
E
5
3
2
5

2
7
.
3
8 T

R
E

E
5
3
4
2

2
2
.
8
7

T
R

E
E
5
3
4
8

2
3
.
4
4

T
R

E
E
5
3
4
9

2
3
.
4
4

T
R

E
E
5
3
5
0

2
1
.
1
3

T
R

E
E
5
3
7
2

1
8
.
1
0

T
R

E
E
5
1
1
8

2
1
.
2
9

T
R

E
E
8
0
0
1

2
4
.
3
4

t
a
g
1
2
7
2
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
0
7

2
2
.
1
8

t
a
g
1
2
6
6
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
0

2
0
.
3
8

t
a
g
1
2
6
3
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
1

2
1
.
0
4

t
a
g
1
2
6
2
 
b
u
c
k
e
y
e
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
2

1
3
.
4
6

t
a
g
1
2
6
0
 
a
s
h
e
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
3

1
8
.
9
3

t
a
g
1
2
6
1
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
5

2
3
.
2
4

t
a
g
1
2
5
6
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
6

2
3
.
7
2

t
a
g
1
2
5
7
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
7

2
3
.
1
2

T
R

E
E
8
0
1
8

1
9
.
8
6

t
a
g
1
2
5
5
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
9

1
4
.
9
8

t
a
g
1
2
5
4
 

w
i
l
l
o

w
,

w
i
l
l
o

w
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
2
0

1
7
.
8
5

t
a
g
1
2
5
3
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
3
2

2
1
.
7
7

t
a
g
1
2
4
1
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
2

2
3
.
4
1

t
a
g
1
2
3
0
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
3

2
3
.
8
9

t
a
g
1
2
2
9
 
c
e
d
a
r
,
c
e
d
a
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
4

2
4
.
3
5

t
a
g
1
2
2
8
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
5

2
3
.
9
8

t
a
g
1
2
2
7
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
6

2
4
.
1
7

t
a
g
1
2
2
6
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
7

2
3
.
5
4

t
a
g
1
2
2
5
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
8

2
3
.
5
6

t
a
g
1
2
2
4
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
9

2
4
.
7
3

t
a
g
1
2
2
3
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
0

2
3
.
5
0

t
a
g
1
2
2
2
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
1

2
6
.
4
6

t
a
g
1
2
2
1
 
a
s
h
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
2

2
3
.
7
2

t
a
g
1
2
2
0
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
3

2
3
.
1
6

t
a
g
1
2
1
4
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
4

2
2
.
9
2

t
a
g
1
2
1
5
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
5

2
6
.
3
2

t
a
g
1
2
1
7
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
5
.
3
9

T
R

E
E
8
0
6
0

2
1
.
8
6

t
a
g
1
2
0
6
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
6
1

2
2
.
8
4

t
a
g
1
2
1
6
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
6
2

2
2
.
9
9

t
a
g
1
2
1
3
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
6
3

2
3
.
3
2

t
a
g
1
2
1
1
 
u
n
k
n
o

w
n
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
6
7

2
0
.
7
4

t
a
g
1
2
0
3
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
6
9

2
1
.
0
2

t
a
g
1
2
0
4
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
0

2
1
.
0
2

t
a
g
1
3
0
1
 
r
d

w
d
,
r
e
d

w
o
o
d
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
1

2
1
.
6
9

t
a
g
1
2
0
7
 
a
s
h
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
2

2
2
.
9
8

t
a
g
1
2
0
8
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
3

2
3
.
1
3

t
a
g
1
2
1
0
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
4

2
3
.
1
4

t
a
g
1
2
0
9
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
8

1
4
.
2
1

t
a
g
1
3
1
1
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
9

1
4
.
9
7

t
a
g
1
3
1
2
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
8
0

1
7
.
7
9

t
a
g
1
3
0
7
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
8
1

1
7
.
7
4

t
a
g
1
3
0
6
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
8
2

1
7
.
9
6

t
a
g
1
3
0
5
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
8
3

2
1
.
4
1

t
a
g
1
3
0
4
 
r
d

w
d
,
r
e
d

w
o
o
d
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
8
4

1
7
.
7
6

t
a
g
1
3
0
3
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
5
9

T
R

E
E
1
3
2
0

t
a
g
1
2
0
5
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
6
.
2
6

1
9
.
8
3

T
R

E
E
1
9
5
9

T
R

E
E
8
0
6
4

2
2
.
2
6

2
2
.
5
3

T
R

E
E
5
5
0
5

t
a
g
1
2
0
1
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
3
0
9
 
a
s
h
e
/

w
i
l
l
o

w
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
7
5

1
2
.
7
1

t
a
g
1
2
3
2
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
1
3
3
4

T
R

E
E
8
0
4
0

T
R

E
E
5
0
1
0

2
6
.
1
6

2
6
.
0
1

2
6
.
1
0

t
a
g
1
2
3
3
 

w
a
l
n
u
t
,

w
a
l
n
u
t
 
(
b
l
a
c
k
)
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
4
.
1
2

2
4
.
1
3

T
R

E
E
8
0
3
9

T
R

E
E
5
0
7
0

T
R

E
E
1
3
3
6

2
4
.
2
8

T
R

E
E
5
0
6
9

2
5
.
3
1

T
R

E
E
1
3
3
7

T
R

E
E
8
0
3
8

2
5
.
2
5

t
a
g
1
2
3
4
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
5
.
6
2

T
R

E
E
1
3
3
8

T
R

E
E
8
0
3
7

2
3
.
7
4

t
a
g
1
2
3
5
 
t
o
y
o
n
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
2
.
5
3

T
R

E
E
8
0
3
5

T
R

E
E
1
3
3
921
.
5
4

2
2
.
8
2

t
a
g
1
2
3
8
 
r
e
d

w
o
o
d
,
r
e
d

w
o
o
d
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
3
9
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
1
.
6
5

T
R

E
E
8
0
3
4

T
R

E
E
1
3
4
0

2
2
.
0
2

T
R

E
E
8
0
3
3

2
1
.
7
2

t
a
g
1
2
4
0
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
3
1

2
1
.
8
9

t
a
g
1
2
4
2
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
2
8

2
2
.
6
4

t
a
g
1
2
4
5
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
4
4
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
2
9

2
1
.
8
2

t
a
g
1
2
4
3
 
p
r
u
n
u
s
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
3
0

2
1
.
5
6

T
R

E
E
8
0
2
6

2
1
.
8
8

t
a
g
1
2
4
7
 
c
a
t
o
n
e
 
a
s
t
o
r
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
2
0
5
6

T
R

E
E
8
0
2
3

2
2
.
3
1

t
a
g
1
2
5
0
 
s
p
r
u
c
e
,
s
p
r
u
c
e
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
2
.
2
7

T
R

E
E
5
1
2
8

t
a
g
1
2
4
8
 
c
a
t
o
n
e
 
a
s
t
o
r
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
4
9
 
p
r
i
v
e
t
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D T

R
E

E
8
0
2
5

2
2
.
1
1

T
R

E
E
8
0
2
4

2
1
.
7
6

2
0
.
2
0

T
R

E
E
8
0
2
2

2
2
.
4
0

t
a
g
1
2
5
1
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
5
8
 
a
c
a
c
i
a
 
8
 
s
t
e

m
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
5
2
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
2
.
9
7

T
R

E
E
2
0
5
2

T
R

E
E
8
0
2
1

2
2
.
7
6

1
8
.
3
4

t
a
g
1
2
5
9
 
c
o
a
s
t
 
l
i
v
e
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
1
4

T
R

E
E
2
0
4
3

1
7
.
6
3

t
a
g
1
2
6
4
 

w
i
l
l
o

w
,

w
i
l
l
o

w
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

1
2
.
8
5

T
R

E
E
8
0
0
9

1
9
.
2
7

t
a
g
1
2
6
5
 
b
u
c
k
e
y
e
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
0
8

T
R

E
E
5
2
0
7

T
R

E
E
2
0
6
3

1
9
.
6
1

t
a
g
1
2
6
7
 
l
i
v
e
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
0
6

t
a
g
1
2
6
8
 
b
u
c
k
e
y
e
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
1
4
5
6

2
4
.
9
1

T
R

E
E
5
5
7
9

T
R

E
E
8
0
0
5

2
4
.
3
8

2
4
.
0
4

2
4
.
3
7

t
a
g
1
2
6
9
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
0
3

T
R

E
E
8
0
0
4

T
R

E
E
1
4
5
8

2
3
.
9
9

t
a
g
1
2
7
0
 
o
r
e
g
 
a
s
h
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
3
.
9
9

2
3
.
8
7

T
R

E
E
5
5
2
9

2
3
.
8
1

T
R

E
E
1
4
6
0

T
R

E
E
5
4
3
0

T
R

E
E
8
0
0
2

2
4
.
5
2

t
a
g
1
2
7
1
 
v
l
y
 
o
a
k
,
o
a
k
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
4
.
0
7

2
4
.
2
0

T
R

E
E
8
0
7
6

1
1
.
3
3

t
a
g
1
3
0
8
 
a
s
h
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
4
1

2
3
.
3
1

2
3
.
7
2

t
a
g
1
2
3
1
 
b
i
r
t
c
h
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
3
7
 
u
n
k
n
o

w
n
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
3
6

2
1
.
6
2

T
R

E
E
5
0
7
1

2
5
.
4
4

T
R

E
E
8
0
5
7

t
a
g
1
2
1
8
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
1
9
 
b
a
y
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
5
.
5
6

T
R

E
E
8
0
5
8

T
R

E
E
8
0
6
8

t
a
g
1
2
0
2
 
c
a

m
i
l
i
a
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

2
1
.
1
5

T
R

E
E
8
0
7
7

t
a
g
1
3
1
0
 
a
s
h
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

1
1
.
9
1

T
R

E
E
8
0
8
5

1
5
.
7
2

t
a
g
1
3
0
2
 
a
c
a
c
i
a
,
a
c
a
c
i
a
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

t
a
g
1
2
4
6
 
c
a
t
o
n
e
 
a
s
t
o
r
,
o
t
h
e
r
,
0
.
0
0
’
 
B

H
D
,
0
.
0
0
’
 
D

L
D

T
R

E
E
8
0
2
7

2
2
.
2
4

FLAG MAN

TRUCK, TYP.

EQUIPMENT

CHIPPER

LINE

CENTER

ROAD

40’-90’ CRANE

DETAIL

SEE NOTCHING

STABILIZER

TYP.

CONE,

TRAFFIC

NOTES:

conditions.
Dimensions may vary to fit field 

 

 

1.

ESTIMATED IMPACTED AREA (SF)
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Stormwater Treatment Detail 
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Polygonal Line
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Text Box
Treated impervious area is equal to approximately 0.22 acres (9,511 square feet).
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Text Box
SWALE
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Text Box
Revised shed area draining to swale outlined in red = 9,511 square feet



Temporary Creek Diversion Plan  





Fish Passage Improvement Plan – Roughened Ramp  







Planting Plan 
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