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“Caltrans improves mobility across California” 

State of California                                                                                               Business, Transportation and Housing Agency 
 DEPARTMENT OF TRANSPORTATION 
 
 

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

To:  MICHAEL BEAUCHAMP   Date: January 10, 2014 
 Chief, Office of Bridge Design South 2  
          File:  06-FRE-33 PM 11.0 
           EA 06-432601 
 Attention:  Eduardo Ortega Jr.      ID 0600020388 
           Jacalitos Creek 
           Bridge (Replace) 
           Br. No. 42-0441 
     
         
From: DEPARTMENT OF TRANSPORTATION      

DIVISION OF ENGINEERING SERVICES     
GEOTECHNICAL SERVICES – MS 5      

 
Subject:  Revised Foundation Report 
 
 Introduction 
 

The Office of Geotechnical Design North has prepared this revised Foundation Report 
(FR) to provide foundation recommendations for replacement of the Jacalitos Creek 
Bridge, Br. No. 42-0441.  The structure is located on State Route 33 (Jayne Ave) in the 
city of Coalinga in Fresno County.  This revised Foundation Report supersedes the 
Foundation Report dated December 4, 2013. 

 
Scope of Work 
 
The scope of our work for this FR includes review of the General Plan, Foundation Plan, 
foundation design loads provided by Structure Design (SD), evaluation of subsurface 
conditions based on the available geotechnical and geologic data, a field exploration 
program, and engineering and seismic analyses.  

 
Pertinent Reports and Investigation 

 
In preparation of this report, the following documents were reviewed: 

 
 Preliminary Geologic Recommendations and Resources Estimate for Advance 

Planning Studies, Jacalitos Creek Bridge (Replace), June 19, 2000. 
 Preliminary Foundation Report, Jacalitos Creek Br. (Replace), August 15, 2011. 
 Preliminary Seismic Recommendations for Jacalitos Creek Bridge, May 31, 2000. 
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 Final Hydraulic Report, Jacalitos Creek Bridge, Structure Hydraulics and 
Hydrology, September 17, 2013. 

 Foundation Recommendations for Jacalitos Creek Bridge, April 17, 1969. 
 As-Built Log of Test Borings, Jacalitos Creek Bridge Repairs, Bridge No. 42-0072, 

Contract No. 06-098144, August 4, 1969. 
 As-Built General Plan, Jacalitos Creek Bridge Channel Modification, Bridge No. 

42-0072, Contract No. 62-14T13C19, undated. 
 Foundation Plan for Jacalitos Creek Bridge (Replace), undated. 
 Geologic Map of California, Santa Cruz, Scale 1: 250,000, CDC, 1958. 
 Geotechnical Services Design Manual, Version 1.1, August 2009. 
 Ground Water Well Data, CA Department of Water Resources. 

 
Project Description 

 
The project proposes to replace the existing bridge structure with a single span CIP pre-
stressed (PS) box girder structure supported by 2 ft diameter CISS piles.  The proposed 
bridge has a length of 134.5 ft and a width of 43 ft. 

 
Foundation design data and foundation design loads provided by Structure Design (SD) 
are presented in Tables 1 through 3. 
 

Table 1.  Foundation Design Data Sheet 
 

Support 
No. 

Design 
Method 

Pile Type 
Finished 

Grade 
Elev. (ft) 

Cut-off 
Elev. 
(ft) 

Pile Cap Size 
(ft) 

Permissible 
Settlement Under 
Service Load (in) 

Number of 
Piles Per 
Support 

B L V H 

Abut 1 WSD 2’  CISS 571.41 566.66 12.00 44.83 1 0.25 16 

Abut 2 WSD 2’  CISS 571.00 566.25 12.00 44.83 1 0.25 16 
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Table 2.  Service-I Limit State (LRFD Foundation Design Loads) 
 

Support 
No. 

Total Vertical Load per Support 
(kips) 

Service-I Limit State (kips) 

Compression Tension 

Total Load Permanent Load Per Support Max Per Pile Per Support Max Per Pile 

Abut 1 2922 2490 2922 211 0 0 

Abut 2 2922 2490 2922 211 0 0 

 
Table 3.  Strength and Extreme Event Limit State (LRFD Foundation Design Loads) 

 

Support 
No. 

Strength Limit State (kips) Extreme Event Limit State (kips) 

Compression Tension Compression Tension 

Per Support 
Max Per 

Pile 
Per 

Support 
Max Per 

Pile 
Per Support 

Max Per 
Pile 

Per 
Support 

Max Per 
Pile 

Abut 1 N/A N/A N/A N/A 3608 346 408 51 

Abut 2 N/A N/A N/A N/A 3608 346 408 51 

 
 Field Investigation 
 

The Office of Geotechnical Design North conducted a subsurface investigation in October 
and November 2011. 

 
The subsurface investigation consisted of two rotary wash borings (A-11-001 and R-11-
002) and two Cone Penetrometer Tests (CPT-11-001 and CPT-11-002).  The borings were 
advanced using a self-casing wireline drilling method. The maximum depth reached by 
the borings and CPT was approximately 151.5 feet and 51.6 feet, respectively.  Sampling 
was achieved in the borings utilizing a Standard Penetration Test (SPT) sampler.  A 
summary of the borings and CPT is included in Table 4. 
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Table 4. Subsurface Exploration Summary for Jacalitos Creek Bridge  
 

Boring / CPT 
No. 

Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency (%)

Approx. Ground 
Surface Elevation (ft) 

Boring 
Depth (ft) 

A-11-001 8/17/2011 CS 1000 Auto 95 570 101.0 

R-11-002 8/24/2011 CS 1000 Auto 95 575 151.5 

CPT-11-001 9/7/2011 CPT NA NA 590 51.6 

CPT-11-002 9/7/2011 CPT NA NA 590 50.5 

 
Full-sized Logs-of-Test-Borings (LOTB) will be prepared by Geotechnical Services, 
Office of Geotechnical Support, Branch D, Contracts, Graphics & Records to be 
incorporated in the project plans. 

 
Laboratory Testing 
 
Laboratory testing was performed on selected samples from the borings.  A summary of 
the laboratory testing results is presented in Table 5.  

 
Table 5. Laboratory Testing Summary  

 

Boring No. 
Sample 

No. 
Elevation 

(ft) 

Percent 
Passing 
No. 4 

Percent 
Passing 
No. 200 

Liquid 
Limit 

Plasticity 
Index 

Moisture 
Content 

(%) 
A-11-001 2 565 59 9  NP 1.9 
A-11-001 4 560 100 24  NP 7.0 
A-11-001 6 555 100 9  NP 5.5 
A-11-001 8 550 100 99 47 22 28.3 
A-11-001 14 535 100 46 23 5 15.5 
R-11-002 2 570 97 8  NP 14.3 
R-11-002 6 560 98 17  NP 12.5 
R-11-002 12 545 100 91 40 19 33.8 
R-11-002 20 525 62 13  NP 12.4 
R-11-002 30 500 100 55  NP 23.0 
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 Site Geology and Subsurface Conditions 
 

The California Department of Conservation, Division of Mines and Geology, Geologic 
Map of California, Santa Cruz, 1958 was used to determine the geologic formations of the 
project area.  The project locations are mapped as being in an area of Pleistocene Non-
marine Recent Alluvial Fan Deposit (Qf). 

  
Based on the borings performed, the subsurface soils consisted predominantly of 
interbedded layers of medium dense to very dense sand, sand with gravel, and silty sand, 
and medium stiff to very stiff silty to sandy clay.  Soil density/consistency generally 
increased with depth.  Detailed soil descriptions from the borings can be found on the 
LOTB.  
 

 Topography and Drainage 
 

The proposed site is located in the Great Valley geomorphic province of California on the 
western side of the Sierra Nevada Mountain Range and on the eastern side of the Coastal 
Mountain Range.  The flat terrain is typical for the valley region.  However, this site is 
near the edge between the Central Valley and the Coastal Mountain Range.  The ground 
surface elevation ranges from approximately 570 to 580 feet. 
 
Ground Water 

  
Ground water was not encountered in the borings performed for this project, which were 
drilled to a maximum depth of approximately 150 feet in August 2011.   Department of 
Water Resources (DWR) monitoring well data indicates that for the project area, the 
average ground water depth is 180 feet (average elevation 390 feet).  A boring performed 
in March 1969 for the original Jacalitos Creek Bridge show ground water at a depth of 5 
feet below the ground surface (elevation 566.7 feet).  As this boring was drilled within the 
rainy season, the shallow depth may be attributed to the seasonal high water level.  
Groundwater conditions will vary according to variations in rainfall, well pumping, and 
construction activities.   

 
For liquefaction and pile analysis, a groundwater elevation of 570 feet (bottom of channel 
elevation) was used. 
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Scour 
  

Potential scour conditions at the bridge site, provided in the Final Hydraulic Report dated 
September 17, 2013 by Structure Hydraulics & Hydrology, are summarized in Table 6 
below. 

 
Table 6.  Scour Summary 

 

Support No. 
Degradation 

Scour (ft) 
Base Flood Scour (ft) 

Total Scour (ft) 
Contraction Local 

Abut 1 4.0 6.4 N/A 10.4 
Abut 2 4.0 6.4 N/A 10.4 

 
Corrosion 
 
Chemical tests were performed to determine the corrosion potential of the soil.  The 
results from the corrosion testing are included in Table 7. 

 
 Table 7. Soil Corrosion Test Summary 

 

Sample Type Sample Location Sample Depth (ft) 
Minimum Resistivity 

(ohm-cm) 
pH 

Bulk sample 
Creek channel, beneath 

existing bridge 
0-5 15178 8.83 

 
The Department currently defines a corrosive area as an area where the soil and/or water 
contains more than 500 PPM of chlorides, or more than 2000 PPM of sulfates, or has a 
minimum resistivity of less than 1000 ohm-centimeters, or has a pH of 5.5 or less.  With 
the exception of MSE Walls, chloride and sulfate tests (CTM 422 and CTM 417) are not 
required (NA) if the minimum resistivity is greater than 1,000 ohm-cm. 

 
The test results are consistent for soils present in the project area and within the non-
corrosive limits established by the Department.  Consequently, the soil should be 
considered non-corrosive with respect to pH and resistivity. 
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Seismic Recommendations 
 

Based on the SPT blow counts from the borings, a VS30 (the weighted shear wave velocity 
for the top 100 feet of foundation material) of 213 m/s (700 ft/s) is considered to be 
applicable to the foundation material for the proposed bridge. 

 
The deterministic spectrum from the Caltrans ARS Online Tool (version 2.3.06) is based 
on the nearest active fault which controls ground motion.  This fault is the Great Valley 13 
(Coalinga) fault (ID No. 205) with MMax of 7.0.  The fault is located west of the bridge 
site and the closest distance from the bridge site to the fault rupture plane is approximately 
7 miles.  The fault is a reverse fault with a dip angle of 15 degrees to the west. 

 
Based on the “Methodology for Developing Design Response Spectrum for Use in 
Seismic Design Recommendations, November 2012”, the governing design Acceleration 
Response Spectrum (ARS) curves are obtained by any or a combination of the following 
three methods for the proposed bridge: 
 
1. Statewide minimum deterministic spectrum with MMax of 6.5, vertical strike-slip 

event with a rupture distance of 7.5 miles. 
2. Deterministic Seismic Hazard spectrum from the Caltrans ARS Online Tool (version 

2.3.06). 
3. The USGS Interactive Deaggregation procedure with a 5% Probability of Exceedance 

in 50 years (975 years return period). 
 

For the proposed Jacalitos Creek Bridge, the recommended ARS curve was determined 
using method 3.  The peak ground acceleration is estimated to be 0.55g.  The 
recommended ARS curve is presented on Plate No. 1. 

 
 Liquefaction 
 

Liquefaction, which is commonly observed during earthquakes, is a phenomenon where 
saturated granular soils lose their strength during an earthquake and become fluid-like and 
mobile. As a result, the ground may undergo large permanent displacements that can 
damage structures.  

 
A liquefaction analysis was performed and indicates for boring A-11-001, the soil from 
elevation 570 to 558 ft, elevation 556 to 553 ft, and elevation 540 to 530 ft has the 
potential to liquefy during a seismic event and for boring R-11-002 the soil from elevation 
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575 to 555 ft, elevation 546 to 544 ft, and elevation 540 to 535 ft has the potential to 
liquefy during a seismic event.  The calculated liquefaction will result in a seismic 
induced settlement on the order of 4 to 7 inches. 
 
Lateral Spreading 
 
Lateral spreading is the horizontal lateral displacement of the ground surface down slopes 
or towards creek or stream channels as a result of liquefaction in underlying deposits 
during an earthquake.  A lateral spreading analysis was performed and indicates that 
lateral spreading is possible at the bridge site if the liquefaction as described above occurs.  
The potential of lateral spreading was analyzed with a displacement controlled kinematic 
approach using commercial software LPile (Ensoft, Inc.) and SlopeW (Geo-Slope 
International, Ltd.).  Based on the analysis, a lateral spreading force of 95 kips is 
estimated at the top of the proposed 24-inch diameter CISS piles. 

 
As-Built Foundation Data 

 
The original structure of the Jacalitos Creek Bridge was built in 1955 and founded on 
concrete piles at the abutments and bents.  A design load of 32 tons was recommended for 
all supports, and the estimated pile length was 50 ft.  Bridge Inspection Reports indicate 
that this structure has been subject to severe scour issues resulting in settlement of the 
foundation soon after the bridge was built.  In 1970, the bridge was repaired by jacking up 
the bridge deck and adding steel H piles (250x85) to provide additional support (70 ton 
design load, specified tip elevation 527 ft, 27.35 ft length added to design tip to obtain 
bearing). 
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Foundation Recommendations 
 

Recommendations for 2 ft diameter CISS piles are presented in Tables 8 and 9. 
 

Table 8.  Foundation Recommendations for Abutments 
 

Support Pile Type 

 
Cut-off 
Elev. 
(ft) 

Service Limit State 
Per Support (kips) 

LRFD Service-
I Limit State 
Total Load 

(kips) Per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design 
Tip Elev 

(ft) 

Spec 
Tip 
Elev 
(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) 
Total Permanent 

Abut 1 

2’  CISS 
(0.625” 

wall 
thickness) 

566.66 2922 2490 211 430 

497 (a) 
480 (b) 
510 (c) 
491 (d) 

480 650 

Abut 2 

2’  CISS 
(0.625” 

wall 
thickness) 

566.25 2922 2490 211 430 

497 (a) 
480 (b) 
510 (c) 
491 (d) 

480 650 

 Notes: 
1. Recommendations are based on working stress design (WSD) and loads provided by SD. 
2. A FS of 2.0 is used to calculate the available geotechnical resistance in Service Limit State. 
3. Design tip elevations are controlled by (a) compression, (b) compression with liquefaction, (c) 

tension, (d) lateral load. 
4. Design tip elevation controlled by settlement is not applicable. 
5. Design tip elevation for lateral load is provided by SD. 
6. Specified tip elevation shall not be raised above lateral load design tip elevation. 
7. The nominal driving resistance required is equal to the nominal resistance needed to support 

the factored loads plus the driving resistance from the unsuitable penetrated soil layers 
(liquefiable layers and layers above liquefiable layers) which do not contribute to the design 
resistance. 
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Table 9.  Pile Data Table 
 

Support 
Location 

Pile Type 
Nominal Resistance (kips) Design Tip 

Elevation 
(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal Driving 
Resistance Required 

(kips) Compression Tension 

Abut 1 
2’  CISS 

(0.625” wall 
thickness) 

430 50 

497 (a) 
480 (b) 
510 (c) 
491 (d) 

480 650 

Abut 2 
2’  CISS 

(0.625” wall 
thickness) 

430 50 

497 (a) 
480 (b) 
510 (c) 
491 (d) 

480 650 

Note:  
1. Design tip elevations are controlled by (a) compression, (b) compression with liquefaction, (c) 

tension, (d) lateral load. 
2. The nominal driving resistance required is equal to the nominal resistance needed to support 

the factored loads plus the driving resistance from the unsuitable penetrated soil layers 
(liquefiable layers and layers above liquefiable layers) which do not contribute to the design 
resistance. 

  
Pile Drivability 

 
According to the Log of Test Borings, there are very dense sand and gravel zones between 
elevations 502 ft and 527 ft.  The piles must be driven through these zones, as the 
specified pile tip elevation cannot be raised above the lateral load design tip elevation.  
There is potential for hard driving conditions through these zones.  If hard driving 
conditions are encountered, the following options are available: 

 
1. A driving shoe may be added to the piles as needed.  The driving shoe and any welds 

must not be any larger than the outside diameter of the pile. 
2. Central relief drilling may be used as needed.  The central relief drilling must always 

leave a 15 ft soil plug in the pile. 
 

Construction Considerations 
 

1. While ground water was not encountered during the field investigation, the ground 
water level fluctuates seasonally and is anticipated to vary depending on the season 
and water flow in the creek.    
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2. An indicator pile program is recommended the CISS piles.  Thirty two piles are 
proposed for the bridge replacement (sixteen at each abutment).  One production pile 
shall be selected as indicator pile and PDA monitored before full production pile 
construction starts.  

 
The field acceptance criteria shall be established as follows: 
 

a. PDA monitor the initial driving of the indicator pile with blow counts (blows/ft).  
The initial driving shall be stopped 1 ft above specified tip elevation. 

b. Restrike the pile to specified tip after the pile clean up (with minimum required soil 
plug), determine blow counts every 1/10 ft with PDA. 

c. Set up the production pile acceptance criteria based on correlations between initial 
driving blow counts and second PDA/analysis (restrike) data.  This will minimize 
the possible internal skin impact on the nominal driving resistance required. 
 

3. Prior to installation of the CISS piles, the Contractor shall provide a pile driving 
system submittal.  All proposed driving systems (i.e. each hammer that may be brought 
onto the site) must be included in the submittal.  The submittal shall include a 
drivability analysis indicating that the proposed driving system will install the piles to 
the specified tip elevations at acceptable rates of penetration.  The submittal shall be 
provided to Caltrans Foundation Testing Branch for review and approval.  No CISS 
piles may be installed until the submittal is approved. 

 
Project Information 
 
“Project Information,” discloses to bidders and contractors a list of pertinent information 
available for their inspection prior to bid opening.  The following is information 
originating from Geotechnical Services. 
 
Data and information attached with the project plans are: 
A. Log-of-Test-Borings (LOTB), Jacalitos Creek Bridge (Replace). 
 
Data and Information included in the Information Handout provided to the bidders and 

Contractors are: 
A. Revised Foundation Report for EA 06-432601, dated 1/10/2014. 
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Data and Information available for inspection at the District Office: 
A. None. 
 
Data and Information available for inspection at the Transportation Laboratory are: 

A. None. 
 

Disclaimer and Contact Information 
 

The foundation recommendations included in this report are based on specific project 
information regarding structure type, location, and design loads provided by SD.  If any 
changes are made during final project design, OGDN should review the changes to 
determine if these foundation recommendations are still applicable.  Any questions 
regarding this report should be directed to the attention of Ben Barnes at 916-227-1039. 

  
  
 
 
 
 
 BENJAMIN M. BARNES, P.E.       

Transportation Engineer, Civil     
Office of Geotechnical Design North   
Geotechnical Services     

  
Attachment:  Plate No. 1, ARS Curve 

 
c: Suzie Holdridge (D6 Project Manager) 
 Qiang Huang (GS, OGDN-E) 
 Structure Construction R.E. Pending File 
 Rebecca Harnagel (DES Office Engineer, Office of PS&E) 
 Ted Mooradian (D6 DME) 
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ALTERNATIVE FLARED TERMINAL SYSTEM 
 
 
 
 
 

1. TYPE FLEAT-MGS TERMINAL SYSTEM 
 

2. TYPE SRT-31 TERMINAL SYSTEM 
 

3. TYPE 31" X-TENSION 
 









From: Ataelgeed, Eltahir@DOT
To: Liu, Stephanie L@DOT
Subject: FW: Recycled Water for Construction on State Route 33-06-43260 Jacalitos Creek Bridge Project
Date: Friday, August 29, 2014 2:53:25 PM

Stephanie,
 
This is the email from Clovis.
 
 
Thanks
 
Eltahir Ataelgeed, PE.
Caltrans, Project Development 1 - Branch A
2015 E. Shields Ave, Suite 100, Fresno, CA 93726
(559) 243-3527
 
From: Rob Rush [mailto:RobR@ci.clovis.ca.us] 
Sent: Friday, August 29, 2014 1:36 PM
To: Ataelgeed, Eltahir@DOT
Subject: RE: Recycled Water for Construction on State Route 33-06-43260 Jacalitos Creek Bridge
Project
 
Eltahir, we should be able to meet this demand as the daily amount will be relatively low.  When
the project gets closer we will probably need a map of the general construction area and the load
count/amount.  Thanks.
 
From: Ataelgeed, Eltahir@DOT [mailto:eltahir.ataelgeed@dot.ca.gov] 
Sent: Friday, August 29, 2014 8:20 AM
To: Rob Rush
Subject: RE: Recycled Water for Construction on State Route 33-06-43260 Jacalitos Creek Bridge
Project
 
Hi Rob,
 
Any update on the Recycled Water request?
 
Thanks
 
Eltahir Ataelgeed, PE.
Caltrans, Project Development 1 - Branch A
2015 E. Shields Ave, Suite 100, Fresno, CA 93726
(559) 243-3527
 
From: Ataelgeed, Eltahir@DOT 
Sent: Tuesday, August 19, 2014 11:55 AM
To: 'Rob Rush'
Subject: RE: Recycled Water for Construction on State Route 33-06-43260 Jacalitos Creek Bridge
Project
 
Thanks Rob for your response ; I will be in touch next week.

mailto:/O=MMS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=ELTAHIR ATAELGEED1AAFA467-BEF0-434D-BBBE-27243FF185918E5
mailto:stephanie.liu@dot.ca.gov
mailto:eltahir.ataelgeed@dot.ca.gov


 
Thanks
 
Eltahir Ataelgeed, PE.
Project Engineer
Caltrans, Project Development 1 - Branch A
2015 E. Shields Ave, Suite 100, Fresno, CA 93726
(559) 243-3527
 
From: Rob Rush [mailto:RobR@ci.clovis.ca.us] 
Sent: Tuesday, August 19, 2014 8:49 AM
To: Ataelgeed, Eltahir@DOT
Subject: RE: Recycled Water for Construction on State Route 33-06-43260 Jacalitos Creek Bridge
Project
 
Hello Eltahir, we will need to look at our estimated demands for next summer.  I will have more
data sometime next week.
 
Thanks,
 
Rob Rush
City of Clovis - Utilities Manager
155 N. Sunnyside Avenue
Clovis, CA 93611
(559) 324-2611 office
(559) 324-2862 fax
(559) 916-4100 cell
 
 
From: Ataelgeed, Eltahir@DOT [mailto:eltahir.ataelgeed@dot.ca.gov] 
Sent: Monday, August 18, 2014 5:02 PM
To: Rob Rush
Cc: Baker, Abdul H@DOT
Subject: Recycled Water for Construction on State Route 33-06-43260 Jacalitos Creek Bridge Project
 
Hi Rob,
 
I am trying to secure a recycled water source for construction of the Jacalitos Creek Bridge. The
project proposes to replace the existing bridge over Jacalitos Creek on Route 33 in Fresno County;
other related works are embankment and approach road construction. Water needed during
construction is about 440,000 gallons. Most of this quantity will be used for earthwork and dust
control. Average use of 4,000 gallons is anticipated with peak draw of about 17,000 per day for a
short period. Construction will be in the summer of 2015.
 
Please confirm if the City could provide recycled water for construction of this project. If so, then
additional information about the water source and quality will be appreciated.
 
 
 
Thanks

mailto:RobR@ci.clovis.ca.us
mailto:eltahir.ataelgeed@dot.ca.gov


 
Eltahir Ataelgeed, PE.
Project Engineer
Caltrans, Project Development 1 - Branch A
2015 E. Shields Ave, Suite 100, Fresno, CA 93726
(559) 243-3527
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