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PERMITS 
1. U.S. Fish and Wildlife Service Letter of Concurrence 08ESMF00-2015-I-0149 

2. U.S. Fish and Wildlife Service Letter of Concurrence Revision 08ESMF00-2015-I-0149 

MATERIALS INFORMATION 
3. Geotechnical Soil Information for High Tension Cable Barrier 

4. Geotechnical Soil Information for Trenchless Culvert Installation 

5. Geotechnical Soil Information for CMS 

6. Temporary Alternative Crash Cushion System Information 

7. Alternative Flared Terminal System Information 

8. Alternative Crash Cushion System (Type A) Information 

9. Alternative Crash Cushion System (Type B) Information 

10. Alternative High Tension Cable Barrier Information 

11. List of Existing Traffic Management System Elements 

12. Water Source Information 



 

  
 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

1. U.S. Fish and Wildlife Service Letter of Concurrence 08ESMF00-2015-I-0149 

 

  















 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

2. U.S. Fish and Wildlife Service Letter of Concurrence Revision 08ESMF00-2015-I-0149 

 

  







 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

3. Geotechnical Soil Information for High Tension Cable Barrier 

  



State of California California State Transportation Agency 
Department of Transportation 

 

“Provide a safe, sustainable, integrated and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought. 
 Help Save Water! 

 
 

To: FERNANDO MORALES Date: June 3, 2016 
Transportation Engineer 
Central Region PJD/Design 1 File: 06-Tul-198 
 PM R4.2/R4.9, 6.8/8.3 
 EA 06-0R050 
 ID 0614000001 
  

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

Subject: Memo for High Tension Cable Barrier 
 
 
This memo prepared by Office of Geotechnical Design North (OGDN) for the proposed 
High Tension Cable Barrier (HTCB) on SR 198. The project will install HTCB in the 
median from PM R4.2 to PM R4.9 and PM 6.8 to PM 8.3. We understand that the HTCB 
will require foundations/anchors with embedment on the order of 3 feet below ground 
surface. Work performed by OGDN for this memo was a literature review and specific to 
the site.  
 
Site Research and Conclusions 
 
In order to determine soil profile existing LOTB’s exist for surrounding structures that 
provide adequate soil and groundwater information. They include: 
 

1) Caltrans LOTB for Eastbound Connector O.C., Bridge No. 46-234, SR 198 PM 3.7, 
dated May 1971. 

2) Caltrans LOTB for Road 80 O.C., Bridge No. 46-0237, SR 198 PM R4.8, dated 
October 1971. 

3) Caltrans LOTB for Akers Street U.C., Bridge No. 46-0251L/R, SR 198 PM 6.76, 
dated May 1998. 

4) Caltrans LOTB for Retaining Wall No. 11, SR 198 PM 8.0, dated July 1998. 
5) Department of Water Resources website https://gis.water.ca.gov/app/gicima/ for 

groundwater depth. 
 
The LOTB for Eastbound connector show micaceous silt to an approximate elevation 275 
at PM 3.7 and the LOTB for Road 80 shows sandy micaceous silt to an approximate 
elevation of 285 at PM 4.8. The reported density was compact to slightly compact in the 
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“Provide a safe, sustainable, integrated and efficient transportation system 
to enhance California’s economy and livability” 

top 10 feet of the subsurface. The LOTB for Akers Street U.C at PM 6.76 show micaceous 
silt to an approximate elevation of 295 and the LOTB for Retaining Wall No. 11 show a 
silty sand top soil to an approximate elevation of 295. The reported density was loose to 
compact. 
 
According to DWR groundwater mapping, the water table is estimated to be at an elevation 
of 140. That is greater than 100 feet below the surface. This does not show local perched 
water. There is a possibility that weather conditions may present a local wetting of soil not 
captured in the LOTBs or in the DWR website. 
 

Location PM 
φ 

(degree) 

Unit 
Weight γ 

(pcf) 

Elevation of 
Groundwater 

(ft) 

Ground 
Elevation 

(ft) 
Eastbound 
Connector 

3.7 31 120 135 283 

Road 80 4.8 31 118 138 293 
Akers St. 6.76 30 115 150 306 
Retaining 

Wall No. 11 
8.0 30 112 160 311 

 
Conclusions and Recommendations 
 
The soil along SR 198 from PM 3.7 to PM 8.0 is typically a non-cohesive clayey silt in 
approximately the top 10 feet of the soil. According to SPT blow counts, the soil is suitable 
to anchor HTCB. Groundwater is over 100 feet below ground in proposed work area. 
Standard installation of HTCB is recommended. 
 
If you have any questions, please call me at 916-227-1047 
 
 
Chuck Carlson, P.E.       
Transportation Engineer 
Office of Geotechnical Design - North 

 
 
 
 
  

Charles Carlson 



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

4. Geotechnical Soil Information for Trenchless Culvert Installation 

  



State of California California State Transportation Agency 
Department of Transportation 

 

“Provide a safe, sustainable, integrated and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought. 
 Help Save Water! 

 
 

To: FERNANDO MORALES Date: June 7, 2016 
Transportation Engineer 
Central Region PJD/Design 1 File: 06-Tul-198 
 PM R4.2/R4.9, 6.8/8.3 
 EA 06-0R050 
 ID 0614000001 
  

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

Subject: Memo for Jack and Bore of 18 inch culvert 
 
 
This memo prepared by Office of Geotechnical Design North (OGDN) for the proposed 
jack and bore 18 inch culvert on SR 198. The project will install a culvert across SR 198 
about 30 feet east of Plaza OC (aka Road 80) at approximately PM 4.79 or station 
250+71.5. We understand that the culvert will be placed with the flowline 2.6 feet below 
original ground (OG) surface. Work performed by OGDN for this memo was a literature 
review and specific to the site.  
 
Site Research and Conclusions 
 
In order to determine soil profile existing LOTB exist for surrounding structure that provide 
adequate soil and groundwater information. They include: 
 

1) Caltrans LOTB for Road 80 O.C., Bridge No. 46-0237, SR 198 PM R4.8, dated 
October 1971. 

2) Department of Water Resources website https://gis.water.ca.gov/app/gicima/ for 
groundwater depth. 

 
The LOTB for Road 80 shows sandy micaceous silt to an approximate elevation of 285 at 
PM 4.8. The reported density was compact to dense in the top 10 feet of the subsurface.  
 
According to DWR groundwater mapping, the water table is estimated to be at an elevation 
of 140. That is greater than 100 feet below the surface. This does not show local perched 
water. There is a possibility that weather conditions may present a local wetting of soil not 
captured in the LOTBs or in the DWR website. 
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Soil Properties 
 
Subsurface material encountered in the LOTB at the location of drainage system 1 (DS1) 
in approximately the top 10 feet has the following properties: 
 

Drainage 
System 

Station 
Unit Weight γ 

(pcf) 
Friction 
Angle φ 

1 250+71.5 118 31 
 
Methods of Trenchless Excavation Construction 
 
The following trenchless methods are viable for the proposed diameter, length, and soil 
type as per Caltrans DIB No. 83-04, 2014. 
 
Auger Boring 
 
Smaller diameter bores than Pipe Crossings may be accomplished using auger boring (8 
inch to 60 inch). This method involves simultaneously jacking a welded steel pipe casing 
while removing the spoil inside with a continuous rotating flight auger. This method is 
normally used when encasements are required for utility crossings. Auger boring has 
medium accuracy and will need to be monitored closely due to the shallow depth of bore. 
 
According to the DIB there are no other applicable methods due to length and/or diameter 
restrictions. 
 
Monitor Settlement and Heave 
 
The depth of installation of the proposed culvert is shallow. Settlement and/or heave can 
occur during and after construction. Ground improvement may be required. We 
recommend that the contractor estimate risks of settlement and heave and develop an 
instrumentation and monitoring plan to monitor soil behavior. Install the monitoring 
system to perform a baseline survey before trenchless excavation begins and survey at 
sufficient intervals after beginning the excavation and thereafter until no changes are 
detected. 
 
Recommendations 
 
The design and construction of the proposed Pipe Crossing must comply with the project 
related specifications and any other applicable criteria including Cal-OSHA regulations, 
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etc. The submittal shall address but not limited to the following items: 
 

1) Jacking and receiving pits excavation and shoring (if applicable); reaction wall 
acceptable passive earth pressure design; and related construction considerations, 

2) Soil parameters and earth pressures used, 
3) The maximum jacking pressure and allowable pipe compression stress, 
4) The trenchless method used to jack the pipe, 
5) The drilling, encasement requirements, and details of grouting the annular space 

between the pipe and drilling holes, and 
6) The survey grid establishment for monitoring ground surface movement (settlement 

or heave). 
 
Actual vs. Reported Site Conditions 
 
The characterizations of geotechnical conditions along the project alignment and presented 
in this report are based on the review of the design information provided, proposed project 
features, geologic maps, geologic literature, exploration by OGDN. The evaluations and 
recommendations contained in this report are based on the information discovered and data 
gathered. If conditions encountered during the project that appear to differ from the 
conditions conveyed in this report, or if construction difficulties related to soil conditions 
are encountered, a representative of OGDN should be consulted to assist with the 
assessment of the prevailing geotechnical conditions and to assist in formulating 
appropriate strategies to facilitate project completion.  
 
If you have any questions, please call me at 916-227-1047 
 
 
Chuck Carlson, P.E.       
Transportation Engineer 
Office of Geotechnical Design - North 

 
 
 
 
  

Charles Carlson 



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

5. Geotechnical Soil Information for CMS 

  



State of California California State Transportation Agency 
Department of Transportation 

 

“Provide a safe, sustainable, integrated and efficient transportation system 
to enhance California’s economy and livability” 

M e m o r a n d u m Serious drought. 
 Help Save Water! 

 
 

To: FERNANDO MORALES Date: February 18, 2016 
Transportation Engineer 
Central Region PJD/Design 1 File: 06-Tul-198 
 PM R4.2/R4.9, 6.8/8.3 
 EA 06-0R050 
 ID 0614000001 
  

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

Subject: Memo for Foundation Report referring to District Preliminary Geotechnical Report 
 
 
The District Preliminary Geotechnical Report (DPGR) was prepared on January 9, 2015 to 
provide recommendations for a changeable message sign (CMS) on State Route (SR) 198 
at approximately post mile (PM) 7.2 in the city of Visalia in Tulare County. The DPGR is 
valid as a final report. In an effort to answer requests presented by the design engineer for 
a minimum depth for the CIDH pile for the CMS and the log of test borings (LOTB), I will 
include a pdf file of the LOTB referenced and discuss the minimum pile depth below.  
 
The minimum pile depth for a 2010 Standard Model 500 CMS, Overhead Sign-Truss, 
Single Post Type has a minimum depth of 22 feet according to S116 of the 2010 Standard 
Plans on Page 405. Use a linear relation of depth to extension above ground. That is for 
every foot extending above ground increase the depth of the CIDH by one foot. 
 
The LOTB is included below this memo. 
 
If you have any questions, please call me at 916-227-1047 
 
 
Chuck Carlson, P.E.       
Transportation Engineer 
Office of Geotechnical Design - North 
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MATERIALS INFORMATION 

6. Temporary Alternative Crash Cushion System Information 
  



ROAD SAFETY PRODUCTS

ABSORB 350®  |  Non-Redirective Crash Cushion - Sacrificial

•	 Anchorless Installation - No Foundation Required 

•	 Cost Effective Protection from Concrete Barrier Ends

•	 Worldwide Proven Performance

•	 NCHRP 350 Accepted



Lindsay Transportation Solutions Sales and Services, Inc. 
180 River Road • Rio Vista, CA 94571 • +1 707.374.6800 U.S. Toll Free: 888.800.3691 • www.barrriersystemsinc.com

General details for the ABSORB 350 System are subject to change without notice to reflect improvements and upgrades.
Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc. 

DISTRIBUTED BY:

PHYSICAL SPECIFICATIONS

Nose Assembly
1

PT # ABS04-03252013

FREquently asked questions

Can the nose be angled off the barrier to better face traffic?
Yes, as long as all of the ABSORB 350 modules remain pinned and connected. For 
larger angles, it is recommended that the last barrier section be moved to  
face traffic.

Can the ABSORB 350 System be moved while filled with water?
Yes, the System is rigid enough to be repositioned filled with water by sliding the 
optional wheel / jack assembly under each element. 

What transitions are available?
Dozens of transition options are available, including attachments to; Standard  
NJ / J / K / F, Wide / X-Wide NJ,  I-Lock, Smooth Face, JJ Hook, QMB, 
ArmorGuard®, Orion®, BarrierGuard® and ZoneGuard®.

Can the ABSORB 350 System be used during cold weather? 
Since ABSORB 350 modules have no internal steel parts, the use of any approved 
anti icing chemical is acceptable.

FEATURES

»» Rapid deployment  
and retrieval 

»» No ground anchoring 
required

»» Low initial price 

»» Narrow footprint 

»» Can be deployed on 
almost any road surface 

»» Meets NCHRP 350 TL-1, 
TL-2, TL-3 test criteria 

»» Easily transitioned to 
multiple widths and 
shapes of barriers

»» Nose and transition 
are reusable after most 
design impacts 

»» Approved for use in 
permanent and work 
zone locations

NARROW ANCHORLESS WATER FILLED CRASH CUSHION

No ground anchoring, the largest selection of transitions and modular technology 

allow the ABSORB 350 System to be used in multiple speed conditions. The 

ABSORB 350 System is ideal for contractors due to the ease of maintenance after 

an impact and quick deployment. At 24” (610 mm) wide, it is ideally suited for 

narrow areas where road and workspace is limited. The ABSORB 350 System is easy 

to restore after an impact because the System uses uniform modular components.  

The use of standardized modular components also helps to reduce inventory costs. 

ABSORB 350®  |  Non-Redirective CRASH CUSHION - Sacrificial

Classification NR-S

TL-3 Length 32’ 9.7 m

Width 24” 610 mm

Height 32” 813 mm

Module 
Weight Empty

110 lb. 50 kg

Test Level NCHRP 350 TL 1/2/3

Interchangeable Modules

Transition



DRAWING NUMBER DRAWING NAME
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REVISION DATE

300-148

SLED END TREATMENT

ANCHORED/UNANCHORED

CONFIGURATIONS

6/9/2011

300-147 SLED END TREATMENT SYSTEM 6/10/2011

300-146 SLED END TREATMENT TL3 6/10/2011

45044-Y SLED END TREATMENT MODULE 6/10/2011

45044-T
SLED END TREATMENT TRANSITION ASSEMBLY

(PAGE 1 OF 6 ONLY)
6/2/2010

SPEED 

CONFIGURATION
TL-2 & TL-3 SPEED CONFIGURATION --

SLED EURO TERMINAL MANUFACTURED BY TRAFFIX DEVICES, INC., 160 AVENIDA LA PATA, 

SAN CLEMENTE, CA 92673 (PHONE: 949-361-5663) AND DISTRIBUTED BY A&A SAFETY. (PHONE: 513-943-

6100 )
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NOTES: 

1. MINIMUM LENGTHS OF TEMPORARY CONCRETE BARRIER ARE BASED ON UN-ANCHORED LENGTHS

2. SLED END TREATMENT SYSTEM DOES NOT REQUIRE ATTACHMENT TO A FOUNDATION.  THE SYSTEM 
    CAN BE LOCATED ON FIRM SOIL, ASPHALT, OR CONCRETE SURFACES.

3. SLED SYSTEM ANGLED TOWARD TRAFFIC AT ANGLE APPROPRIATE PER STATE AND LOCAL SPECIFICATION FOR 
    GATING CRASH CUSHION.

4. RUN OF BARRIER SHALL MEET THE LENGTH OF NEED CALCULATION

5. SLED SYSTEM TO BE INSTALLED PER MANUFACTURER’S INSTRUCTIONS AND SPECIFICATION 

6. AN APPROPRIATE OBSTRUCTION FREE CLEAR ZONE MUST BE ADJACENT TO THE SLED SYSTEM.  THE 
OBSTRUCTION FREE CLEAR ZONE REPRESENTS THE IMPACT TEST RECOVERY AREA OF APPROXIMATELY 75 FT 
LONG BY 20 FT WIDE.

7. IN ADDITION TO THE RECOMMENDED OBSTRUCTION FREE CLEAR ZONE, AN AREA DIRECTLY ADJACENT TO 
THE CRASH CUSHION (CRASH CUSHION COMPRESSION ZONE) MUST BE KEPT CLEAR
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WATER FILLED SECONDARY MODULES

27 1/4"
691.89

MODULE
PRIMARY

EFFECTIVE LENGTH

25'-3"
[7.7 m]

IMPACT SLED
CONTAINMENT

TRANSITION SLED END TREATMENT

[9.0 m]
29'-5 ¾”

CUT AWAY SLED END TREATMENT
ALL SECTIONS CONTAIN INTERNAL MOLDED-IN CABLES.
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FRONT
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81 1/4"
2063.75

42 13/16"
1087.05

3

4

45 13/16"
1163.31

75 3/4"  PIN TO PIN
1924.30

22 7/16"
570.23

12

SLED END TREATMENT
UNITS: INCHES [mm]
COLOR: YELLOW
EMPTY WEIGHT: APPROX. 160 LBS. [73 kg]
FILLED WEIGHT: APPROX. 2000 LBS [907 kg].
FILL MATERIAL: WATER
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45130 
SLED TRANSITION FRAME

45150L 
SLED TRANSITION PANEL, LEFT

45150R 
SLED TRANSITION PANEL, RIGHT

45140 
SLED TRANSITION 
LONGDROP PIN

45145 
SLED TRANSITION 
SHORT DROP PIN

12060
WASHER, FLAT, 

3/4"IDX2"OD

45047
BOLT, 

TAPER ANCHOR, 
3/4" X 4-1/8" 

3

4

5

1

7

2

6

45145 
SLED TRANSITION 
SHORT DROP PIN

2. FINISH: HOT DIP GALVANIZE
1. MATERIAL: A36 AND A513 STEEL
NOTES: UNLESS OTHERWISE SPECIFIED
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Speed Configuration 

* CIS is ALWAYS empty. 

TL-2 Configuration 

TL-3 Configuration 

CIS-Empty Module 1-Filled Transition Module 2-Filled Module 3-Filled 

Transition Module 1-Filled Module 2-Filled CIS-Empty 



 PORTABLE 
TL-2 & TL-3 
END 
TREATMENT

SAVING LIVES BY DESIGN® 

 www.energyabsorption.com

ACZ-350™

ACZ-350ACZ-350™™  

EASY CLEAN-UP
NARROW PROFILE  
MINIMUM INTRUSION
LOW COST/ AFFORDABLE
QUICK/EASY TO MOVE

  OVERVIEW
s ease of useThe ACZ-350 System combiness

edirectiveand NCHRP 350, gating, non-ree

erformance TL-2 and TL-3 crash cushion pee

s partially for work zone protection.  This

be easilyreuseable crash cushion can bb

h No Roadway transported, and installed with

Anchors.

FORMANCESUPERIOR IMPACT PERFF
350 systems The unique design of the ACZ--3

mpacting protects errant drivers from imm

o containsconcrete barrier ends, and alss

ng into the the errant vehicle from vaultin

workzone.

FEATURES AND BENEFITS

  No Vaulting➜

 Safely contains errant vehicle➜

 Accommodates impacts up to 2,000 kg, ➜

  (4,500 lbs) traveling at speeds up to 100  

  km/h (62 mph)

 Simple and Fast Installation➜

 Protects Permanent or Temporary, Steel or  ➜

  Concrete Barrier

  Ideal for Work Zones➜

 No Foundation or Anchoring➜

NON-REDIRECTIVE, GATING CRASH CUSHION SYSTEM

All Crash Cushions defi ned as Non-redirective and Gating require a clear zone.  Clear Zones are areas 

behind the crash cushion that NO workers, machinery, obstructions or other debris could interfere with 

an errant vehicle.  This area should also remain relatively fl at.  If there are any questions or concerns, 

please contact your local Energy Absorption Systems, Inc. representative.



DISTRIBUTED BY:

 35 East Wacker Drive •  Chicago, IL 60601
Tel:  (312) 467-6750  •  Fax:  (312) 467-9625
www.energyabsorption.com

  www.quixtrans.com 

EASY DEPLOYMENT AND REMOVAL 
The ACZ-350 System can be easily unloaded and positioned without 

cranes or heavy equipment. Deployment involves three simple steps:

1. Unload

2. Position and pin barrier sections.

3. Fill Segments with water

SPECIFICATIONS  TL-3 

Length    31’-7” (9.6 m)

Width   1’-10” (.6m)

Height  2’ 9” (.8m)

Weight (empty)  1350 lbs

Weight (full)  6160 lbs

ACZ-350™

ACZ-350ACZ-350™™  

1) STEEL TRANSITION TO MULTIPLE CONCRETE OR STEEL BARRIERS

3) WATER-FILLED PLASTIC 

2) WATER-FILLED, STEEL RE-INFORCED, PLASTIC SEGMENTS

2

3

4) INTEGRATED STEEL NOSE

TL-3  ACZ350

1

4

DISTRIBUTED BY:

Height  

Weight (empty)  1350 lbs

Weight (full)  6160 lbs

ACZ-350™

1) STEEL TRANSITION TO MULTIPLE CONCRETE OR STEEL BARRIERS

3) WATER-FILLED PLASTIC 

2) WATER-FILLED, STEEL RE-INFORCED, PLASTIC SEGMENTS

3

4) INTEGRATED STEEL NOSE

TL-3  ACZ350

2

1

4



Lindsay Transportation Solutions Sales and Services, Inc. 
180 River Road • Rio Vista, CA 94571 • +1 707.374.6800 U.S. Toll Free: 888.800.3691 • www.barrriersystemsinc.com

General details for the ABSORB 350 System are subject to change without notice to reflect improvements and upgrades.
Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc. 

DISTRIBUTED BY:

PHYSICAL SPECIFICATIONS

Nose Assembly
1

PT # ABS04-03252013

FREquently asked questions

Can the nose be angled off the barrier to better face traffic?
Yes, as long as all of the ABSORB 350 modules remain pinned and connected. For 
larger angles, it is recommended that the last barrier section be moved to  
face traffic.

Can the ABSORB 350 System be moved while filled with water?
Yes, the System is rigid enough to be repositioned filled with water by sliding the 
optional wheel / jack assembly under each element. 

What transitions are available?
Dozens of transition options are available, including attachments to; Standard  
NJ / J / K / F, Wide / X-Wide NJ,  I-Lock, Smooth Face, JJ Hook, QMB, 
ArmorGuard®, Orion®, BarrierGuard® and ZoneGuard®.

Can the ABSORB 350 System be used during cold weather? 
Since ABSORB 350 modules have no internal steel parts, the use of any approved 
anti icing chemical is acceptable.

FEATURES

»» Rapid deployment  
and retrieval 

»» No ground anchoring 
required

»» Low initial price 

»» Narrow footprint 

»» Can be deployed on 
almost any road surface 

»» Meets NCHRP 350 TL-1, 
TL-2, TL-3 test criteria 

»» Easily transitioned to 
multiple widths and 
shapes of barriers

»» Nose and transition 
are reusable after most 
design impacts 

»» Approved for use in 
permanent and work 
zone locations

NARROW ANCHORLESS WATER FILLED CRASH CUSHION

No ground anchoring, the largest selection of transitions and modular technology 

allow the ABSORB 350 System to be used in multiple speed conditions. The 

ABSORB 350 System is ideal for contractors due to the ease of maintenance after 

an impact and quick deployment. At 24” (610 mm) wide, it is ideally suited for 

narrow areas where road and workspace is limited. The ABSORB 350 System is easy 

to restore after an impact because the System uses uniform modular components.  

The use of standardized modular components also helps to reduce inventory costs. 

ABSORB 350®  |  Non-Redirective CRASH CUSHION - Sacrificial

Classification NR-S

TL-3 Length 32’ 9.7 m

Width 24” 610 mm

Height 32” 813 mm

Module 
Weight Empty

110 lb. 50 kg

Test Level NCHRP 350 TL 1/2/3

Interchangeable Modules

Transition



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

7. Alternative Flared Terminal System Information 
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Appendix A - System
 Configuration, 37’ 6” M
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Appendix A -Bill of Materials - X-Lite Flared, MGS 37’ 6”

Item Description Full System Kit Only
BSI-1310024-00 XLITE,CRIMPED POST SLOTS,GALV 2.00 2.00
BSI-1310027-00 XLITE,CRIMPED POST HOLES,GALV 3.00 3.00
BSI-1012086-00 POST II, X-LITE, GALV 1.00 1.00
BSI-1012103-00 IMPACT HEAD,X-LITE, GALV 1.00 1.00
BSI-1012093-00 SLIDER PANEL,FRONT,XLITE,GALV 1.00 1.00
BSI-1012090-00 Slider Bracket, X-Lite 1.00 1.00
BSI-1012096-00 BACK SLIDER PANEL,X-LITE,GALV 1.00 1.00
BSI-1012097-00 Ground Strut, X-Lite 2.00 2.00
BSI-1012098-00 Ground Strut Angle 1.00 1.00
BSI-1012104-00 Cable Anchor Assembly, X-Lite 1.00 1.00
K080123 Kit, X-Tension Shear Bolt, 1.00 1.00
BSI-1102027-00 WASHER,SQUARE,X-LITE,GALV 1.00 1.00
B090534 W-Beam Composite Blockout 8in, 6.00 -
4001115 Guardrail Bolt 5/8-11x 1 1/4 24.00 -
2001758 Guardrail Bolt 5/8-11 x 2” 1.00 -
2001840 Guardrail Bolt 5/8-11 x 10” 6.00 -
4001116 Guardrail Nut Recessed 5/8-11 33.00 2.00
2001580 Wshr 1 F436 Structural Gal 2.00 2.00
4000443 W-Beam Guardrail RWM02a 3.00 -
BSI-1312100-00 Soil Plate 1.00 1.00
2000220 C-Scr HH 5/8-11x3 1/2 2.00 2.00
2001636 Wshr 5/8 F436   4.00 4.00
2000312 Nut HX 5/8-11 2.00 2.00
BSI-1303005-00 Bracket, X-Lite, Cable Retenti 1.00 1.00
BSI-1310016-KT Transition Kit, MGS, X-Lite 1.00 1.00

INSTALLATION MANUAL



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

8. Alternative Crash Cushion System (Type A) Information 
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MATERIALS INFORMATION 

9. Alternative Crash Cushion System (Type B) Information 
 

  



The World’s Only  

Speed-Dependent  

Crash Attenuators

SMART CUSHION INNOVATIONS®

S M A R T  C U S H I O N ®

N C H R P  3 5 0  A p p r o v e d

M a r k e t e d  a n d  D i s t r i b u t e d  b y

W o r k  A r e a  P r o t e c t i o n  C o r p .



The Smart Cushion® crash attenuator is a revolutionary, speed-dependent product  

that varies stopping resistance during an impact. The Smart Cushion® crash attenuator allows lighter 

and slower-moving vehicles to have longer ridedown distances and lower ridedown g-forces.

Unlike fixed-resistance attenuators, the Smart Cushion® attenuator does not reach maximum  

stopping resistance unless a vehicle is traveling at the maximum design speed. This fully re-directive,  

non-gating, bidirectional, impact attenuator was designed for maximum safety and reusability, as well as 

outstanding durability before, during and after an impact. 

The Smart Cushion® is the only attenuator with a reverse-tapered design to eliminate side panel stress during a 

collapse. It also has an extremely low angle of exit on side impacts (<1°) to keep vehicles from rebounding back into  

traffic and causing secondary accidents. This is the lowest angle of exit for any re-directive attenuator on the market.

How It Works

The hydraulic porting of the attenuator ensures that the proper resistance is used to stop the vehicle before it reaches the end of the cushion’s usable length.

The Smart Cushion® was specifically designed for durability and resetability to enable resets to be performed in less than 30 minutes. Side impacts 

within NCHRP 350 specifications do not damage the attenuator.

After an impact, the cushion requires a dual-stage pull-out with the replacement of two 1/4" shear bolts. The crash attenuator requires a minimal  

inventory of spare parts because of the new side panels’ durability and the normal requirement of only two shear bolts on the frontal impact reset. 

Minimal damage means quick resetting and reduced worker exposure to traffic, as well as lower costs for traffic control, replacement parts and labor.

 

Ready To Install

Smart Cushion® attenuators come fully assembled for a pick-and-set install. A typical installation can be performed in less than 90 minutes.  

The Smart Cushion® is self-supporting and requires no additional support for permanent or temporary construction applications.

NCHRP 350 Test Results

All NCHRP 350 tests were performed on the same unit over four consecutive days. All tests showed outstanding results for ridedown g-forces and low 

angle of exit. There were no replacement parts required prior to the next test except for shear bolts.

The World’s Only Speed-Dependent Crash Attenuators

SMART CUSHION INNOVATIONS ®

1



Highlights

Safety Benefits

Variable resistance (speed-dependent), not fixed resistance, provides consistent deceleration during ridedown.

Longer ridedown distances and lower sustained g-forces for lighter or slower-moving vehicles.

Quick and easy resets for reduced worker exposure to traffic.

Low angle of exit on side impacts (<1°) to keep vehicle from rebounding back into traffic.

No mobilization required after side impacts reduces public and worker exposure.

Cost Benefits 

Few replacement parts requirement virtually eliminates spare parts inventory and parts costs.

Thirty minute resets reduces labor and traffic control costs.

The reverse-tapered design eliminates side panel stress on frontal impacts to reduce damage and system 

fatigue from multiple impacts.

Life cycle cost savings increase dramatically as additional impacts occur.

No damage on side impacts can save up to 75% on repair costs.

Systems shipped from factory fully assembled reduce on-site labor.

SMART CUSHION INNOVATIONS®
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reusability.

Repair Costs

Based on NCHRP 350 test results, the SCI100GM required the  

following parts and labor:

	 NCHRP 350 TEST LEVEL 3 REPAIR RESULTS	 Part Names	 Cost	 Repair Hrs. 	   Cost 	 Total Cost

	 #3-31 2000 kg vehicle 0 degree frontal impact at 102 km/h	 2 - Shear Bolts	 $1       	 2 man hours	    $80	 $81

	 #3-32 820 kg vehicle 15 degree frontal impact at 101 km/h	 2 - Shear Bolts	 $1       	 2 man hours	    $80	 $81

	 #3-33 2000 kg vehicle 15 degree frontal impact at 101 km/h	 2 - Shear Bolts	 $1       	 2 man hours	    $80	 $81

	 #3-37 2000 kg vehicle 20 degree side impact at 99 km/h	 0	 $0	 0	     $0	 $0

	 #3-39 2000 kg vehicle 20 degree rev. side impact at 99 km/h	 0	 $0	 0	     $0	 $0

Test Levels Available

The SCI70GM is a Test Level 2 (45 MPH) attenuator and the SCI100GM is a Test Level 3 (62 MPH) attenuator.  

Both attenuators can protect a wide range of hazards including but not limited to bridges, median barriers and highway signs.

2 3

The first speed-dependent,  

variable-resistance attenuator 

that can ramp resistance up or 

down to provide the smoothest 

ridedown of any system on  

the market.



Stronger Side Panel  
The panel is over 90% stronger 
than curved profiles. The profile 
allows the edges to be beveled, 
reducing the potential for snagging 
and damage on reverse- 
direction impacts. The panel 
also smoothly redirects vehicles 
on side impacts. The side panel 
is fabricated from 10-gauge,  
60-ksi, minimum-yield steel with 
an ASTM A123 galvanized 
coating.

Support Gussets  
Gussets located behind the 
panels reduce gap formation 
and deformation to prevent 
snagging on reverse side 
impacts.

Side Guide Design  
This revolutionary design 
withstands side impacts with 
no damage. 

Front Rollers  
The roller guide design on the 
front sled produces a smooth, 
aligned collapse by reducing 
friction and binding.

Features

Cable & Cylinder System  
This system allows longer 
ridedown distances for smaller 
vehicles, as well as smoother 
ridedown with lower g-forces 
for all vehicles. The cylinder's 
hydraulic porting assures a con-
trolled ridedown by applying the 
necessary resistance required 
based on the speed and mass of 
the vehicle. 

safety.
    A

     C 

     B

SCI	 Test 	 Test 
Dimensions	 Level 2	 Level 3

A		  13' 6"	 21' 6"

B		  24"	 24"

C		  34"	 34"

Weight	 2470 lbs.	 3450 lbs.

3

Weights are for attenuators only



Part No.	 Description	 Weight

Attenuators	

270128	 SCI100GM Attenuator 24" wide w/Concrete Anchors Test Level 3	 3500 lbs.

270127	 SCI100GM Attenuator 24" wide w/Asphalt Anchors Test Level 3	 3575 lbs.

270126	 SCI70GM Attenuator 24" wide w/Concrete Anchors Test Level 2	 2500 lbs.

270125	 SCI70GM Attenuator 24" wide w/Asphalt Anchors Test Level 2	 2550 lbs.

Anchor Kits

270667	 Concrete Anchor Kit for SCI100GM - requires #272612 Epoxy Kit

270663	 Asphalt Anchor Kit for SCI100GM - requires #272610 Epoxy Kit

270666	 Concrete Anchor Kit for SCI70GM - requires #272611 Epoxy Kit

270664	 Asphalt Anchor Kit for SCI70GM  - requires #272609 Epoxy Kit 

Accessories

270683	 Shear Bolt

273378	 Delineator Panel Yellow Test Level 3         

273380	 Delineator Panel Yellow Test Level 2         

272621	 Reset Parts Kit  Test Level 3  

272620	 Reset Parts Kit  Test Level 2 

Transitions 

275297	 Transition 24" Jersey Barrier - Right (viewed from front)

275294	 Transition 24" Jersey Barrier - Left (viewed from front)

275263	 Transition 24" Concrete - Left & Right

Transitions available for 30", 36", wide gores, various shaped barriers and guardrails

About Work Area Protection Corporation

Work Area Protection Corporation is the international leader in traffic control devices and work zone safety products. Since 1969, we have been  

meeting customer needs and exceeding quality standards with a wide range of highway and construction safety products. We back these products with 

knowledgeable, personalized customer service and strong distributor support.

Transition 24" Concrete

Disclaimer
This product is only intended for use as a re-directive impact attenuator. Installations must be performed strictly according to manufacturer’s specifications. Improper 
installation, modification, or unintended use may create a hazardous condition that can cause personal injury, property damage or death. Any modification or unintended 
use of this product shall immediately void all manufacturer's warranties. SCI Products Inc. disclaims all liability for injuries to persons or property resulting from any modifi-
cations to, unintended use of, or installation of, this product other than in strict accordance with the manufacturer’s specifications.

Designs are subject to change without notice.

SMART CUSHION INNOVATIONS® and SMART CUSHION® are registered trademarks of SCI Products Inc.
US Patent No. 6,962,459
US Patent No. 7,018,130
US Patent No. 7,070,031
US Patent No. 7,086,805

Transition 24" Jersey Barrier

  C o n e s   •  B a r r e l s   •   C h a n n e l i z e r s  •   I T S  P r o d u c t s   •   A r r o w  B o a r d s  •  S o l a r  M e s s a g e  C e n t e r s

WAP 1015 ATT©2015 Work Area Protection Corp.

Distributed by:

Work Area Protection Corporation 
2500 Production Drive • St. Charles, IL 60174                       
Phone: 630.377.9100  • Orders: 800.327.4417                        
Fax: 630.377.9270 Web: www.workareaprotection.com

Member ATSSA
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ROAD SAFETY PRODUCTS

UNIVersaL TAU-II-R®  |  Redirective, Non-Gating Crash Cushion - reusable

•	 Sustains Multiple Design Impacts 

•	 Self Restoring

•	 Easy to Convert In-Service TAU-II Systems

•	 NCHRP 350 Accepted



Lindsay Transportation Solutions Sales and Services, Inc. 
180 River Road • Rio Vista, CA 94571 • +1 707.374.6800 U.S. Toll Free: 888.800.3691 • www.barrriersystemsinc.com
General details for the TAU-II-R System are subject to change without notice to reflect improvements and upgrades.

Additional information is available from Lindsay Transportation Solutions Sales and Services, Inc. © Lindsay Transportation Solutions, Inc. 

DISTRIBUTED BY:

PHYSICAL SPECIFICATIONS

UNIVERSAL TAU-Ii-r®  |  Redirective, Non-Gating CRASH CUSHION - Reusable

Classification R-NG-R

TL-3 Length 23’ 10” 7.3 m

Width 27 - 102”  0.7 - 2.6 m

Height 31 2”  800 mm

Test Level NCHRP 350 TL 1/2/3

NOSE COVER

Energy Absorbing  
ELEMENT (EAE)

BULKHEAD

THRIE-BEAM 
SLIDER PANEL

BACKSTOP

FREquently asked questions

How easy is it to convert the Universal TAU II System to the Universal  
TAU-II-R System?
Universal TAU-II cartridges and nose can be simply replaced with the Universal TAU-II-R 
energy absorbing elements (EAEs) and reusable nose with no foundation modifications 
required.  The entire conversion will take less than 3 hours with a trained crew and 
appropriate tools.

Can any width or length of Universal TAU-II System be converted to a Universal TAU-II-R 
System?
All Universal TAU-II Parallel Systems are compatible with Universal TAU-II-R Systems.  
Most, but not all Universal TAU-II Wide Systems are compatible with Universal TAU-II-R 
Systems.

Does the Universal TAU-II-R System restore itself after a design capacity head-on impact?
The Universal TAU-II-R System will self restore up to 80% after some, but not all impacts.

designed to withstand multiple impacts

The Redirective, Non-Gating, Reusable (R-NG-R) Universal TAU-II-R Crash Cushion is 

designed to meet NCHRP Report 350 as a reusable attenuator to protect motorists at 

speeds up to 70 mph (110 km/h) from hazards that range from 27 - 102” (700 mm - 

2.6 m). The TAU-II-R System uses hyperelastic polyurethane energy absorbing elements 

tested to withstand multiple design head-on impacts before requiring replacement. 

The Universal TAU-II-R System is part of the Universal TAU-II Family so maximum 

interchangeability between all Systems helps keep inventory costs low. In addition, 

existing TAU-II Systems can be upgraded to reusable Universal TAU-II-R Systems by 

replacing existing cartridges and nose with Universal TAU-II-R modules and heavy  

duty nose.

FEATURES

»» High speed designs 
available

»» Hyperelastic (HE) 
elements designed to 
withstand multiple design 
capacity head-on impacts

»» Can convert existing 
Universal TAU-II Partially 
Reusable Systems to 
Universal TAU-II-R 
Reusable Systems by 
simply installing Universal 
TAU-II-R elements and 
reusable nose

»» Utilizes same universal 
parts that are used with 
TAU-II Systems to reduce 
inventory costs

»» Minimum number of 
anchors

»» Uses standard transitions

PT # TAUR04-03252013



 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

10. Alternative High Tension Cable Barrier Information 
  



















 

 

 

 

 

 

 

 

 

 

 

 

MATERIALS INFORMATION 

11. List of Existing Traffic Management System Elements 
  



Element  ElementID  County  Route  PostMile  DetectorType  Location  Direction  OperationDate  Status
TCS CE‐2199 TUL 198 4.587 Loop EB OFF TO CO RD 80 EB EXISTING
TCS CE‐2202 TUL 198 4.626 Loop WB ON FR CO RD 80 WB EXISTING

SIGNAL SI‐174 TUL 198 4.71 198 (WB) @ ROAD 80 NORTH/PLAZA 3/14/2000 EXISTING
SIGNAL SI‐175 TUL 198 4.72 198 (EB) @ ROAD 80 SOUTH/PLAZA 3/14/2000 EXISTING
CCTV CC‐103 TUL 198 4.78 PLAZA DR WB 5/1/2001 EXISTING
VDS VD‐0270 TUL 198 4.79 ROAD 80 NB 5/16/2013 EXISTING
TCS CE‐0610 TUL 198 4.904 L‐P‐L EAST OF PLAZA DR EB/WB EXISTING
CCTV CC‐104 TUL 198 6.8 AKERS ST WB 5/1/2001 EXISTING
SIGNAL SI‐176 TUL 198 6.96 198 (WB) MINERAL KING @ AKERS RD. NORTH 1/1/2000 EXISTING
SIGNAL SI‐177 TUL 198 6.96 198 (EB) @ AKERS RD. SOUTH 1/1/2000 EXISTING
TCS CE‐2204 TUL 198 6.985 Loop EB ON FR AKERS  EB EXISTING
TCS CE‐2205 TUL 198 7.081 Loop WB OFF TO AKERS RD. WB EXISTING
TCS CE‐0668 TUL 198 7.205 L‐P‐L WEST OF DEMAREE RD. EB/WB EXISTING
VDS VD‐4442 TUL 198 7.27 JEO S LINWOOD ST WB 2/10/2016 EXISTING
TCS CE‐2207 TUL 198 7.431 Loop EB OFF TO DEMAREE RD. EB EXISTING
TCS CE‐2210 TUL 198 7.564 Loop WB ON FR DEMAREE RD. WB EXISTING

SIGNAL SI‐178 TUL 198 7.89 198 (EB) @ DEMAREE EXIT 1/1/2000 EXISTING
SIGNAL SI‐179 TUL 198 7.92 198 (WB) @ DEMAREE NORTH 1/1/2000 EXISTING
TCS CE‐2208 TUL 198 7.936 Loop EB ON FR DEMAREE RD. EB EXISTING

SIGNAL SI‐180 TUL 198 7.96 198 (EB) @ DEMAREE SOUTH 1/1/2000 EXISTING
TCS CE‐2209 TUL 198 8.086 Loop WB OFF TO DEMAREE RD. WB EXISTING

SIGNAL SI‐181 TUL 198 8.2 198 (WB) MINKING@ DEMAREE EXIT 8/14/2001 EXISTING
VDS VD‐4444 TUL 198 8.27 E/O S COUNTY CENTER DR WB EXISTING
TCS CE‐0133 TUL 198 8.272 Add Piezo WEST OF JCT. RTE. 63 SOUTH EB/WB EXISTING

TUL 198‐ R4.2‐R4.9 & 6.8‐R8.3
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Gonzalez, Julie A@DOT

From: Johnson, Stephen <SteJohnson@calwater.com>
Sent: Thursday, April 28, 2016 7:51 AM
To: Mark Gonzalez
Subject: RE: Confirmation of Water Availability - Caltrans Construction Project on State Route 198 in 

Visalia

Yes.  At this point that is correct, barring any unforeseen circumstances. 

 

Steve 

 

From: Mark Gonzalez [mailto:mark.gonzalez@ncmcivil.com]  

Sent: Wednesday, April 20, 2016 2:51 PM 
To: Johnson, Stephen 

Subject: RE: Confirmation of Water Availability - Caltrans Construction Project on State Route 198 in Visalia 

 

This is an EXTERNAL EMAIL. Stop and think before clicking a link or opening attachments. 

So we are okay with water being available in the estimated amount of 1.9M gallons in the Spring of 2017? 

 
Mark Gonzalez, PE 
Cell: 661.342.0552 
mark.gonzalez@ncmcivil.com 
  

 
1322 E. Shaw Ave, Suite 190 
Fresno, CA 93710   Office: 559.492.3016   Fax: 559.492.3539 
www.ncmcivil.com 
 

From: Johnson, Stephen [mailto:SteJohnson@calwater.com]  

Sent: Wednesday, April 20, 2016 2:46 PM 

To: Mark Gonzalez <mark.gonzalez@ncmcivil.com> 

Subject: Re: Confirmation of Water Availability - Caltrans Construction Project on State Route 198 in Visalia 

 

Ok. Thanks 

 

Sent from my iPhone 
 

On Apr 20, 2016, at 14:45, Mark Gonzalez <mark.gonzalez@ncmcivil.com> wrote: 

This is an EXTERNAL EMAIL. Stop and think before clicking a link or opening attachments. 

Thanks……We actually will not be in construction until Spring of next year. The contractor will request a 

meter and place the deposit at that time. 

  

We are just looking to confirm availability of water for the project when it does go to construction in 

Spring of 2017. 

  
Mark Gonzalez, PE 
Cell: 661.342.0552 
mark.gonzalez@ncmcivil.com 
  
<image001.jpg> 
1322 E. Shaw Ave, Suite 190 
Fresno, CA 93710   Office: 559.492.3016   Fax: 559.492.3539 
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www.ncmcivil.com 
  

From: Johnson, Stephen [mailto:SteJohnson@calwater.com]  

Sent: Wednesday, April 20, 2016 2:41 PM 

To: Mark Gonzalez <mark.gonzalez@ncmcivil.com> 

Cc: Morales, Fernando S@DOT (fernando.morales@dot.ca.gov) <fernando.morales@dot.ca.gov> 

Subject: Re: Confirmation of Water Availability - Caltrans Construction Project on State Route 198 in 

Visalia 

  

You are good to go. Please come into the office and request the construction meter. The deposit is 

$1000.  

 

Sent from my iPhone 

 

On Apr 20, 2016, at 14:39, Mark Gonzalez <mark.gonzalez@ncmcivil.com> wrote: 

This is an EXTERNAL EMAIL. Stop and think before clicking a link or opening 

attachments. 

Hi Steve, 

  

I just wanted to follow up and check in on the availability letter for this project. Thanks 

again for the help. 

  
Mark Gonzalez, PE 
Cell: 661.342.0552 
mark.gonzalez@ncmcivil.com 
  
<image001.jpg> 
1322 E. Shaw Ave, Suite 190 
Fresno, CA 93710   Office: 559.492.3016   Fax: 559.492.3539 
www.ncmcivil.com 
  

From: Mark Gonzalez  

Sent: Tuesday, April 12, 2016 2:00 PM 

To: 'stejohnson@calwater.com' <stejohnson@calwater.com> 

Cc: Morales, Fernando S@DOT (fernando.morales@dot.ca.gov) 

<fernando.morales@dot.ca.gov> 

Subject: RE: Confirmation of Water Availability - Caltrans Construction Project on State 

Route 198 in Visalia 

  

Hi Steve, 

  

Thanks for the phone call earlier. Attached is a spreadsheet showing how the 1.9M 

gallons was calculated. This is just a rough calculation but you’ll see that most of the 

usage is for dust control (the number of dust control days is an educated guess). 

  

The project will likely be in construction in spring of 2017. The construction contract will 

have roughly 65 working days and construction will happen at night between the hours 

of 8pm and 6am. 

  

If you need any additional information about the project, just let me know. 

  

Thanks! 
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Mark Gonzalez, PE 
Cell: 661.342.0552 
mark.gonzalez@ncmcivil.com 
  
<image001.jpg> 
1322 E. Shaw Ave, Suite 190 
Fresno, CA 93710   Office: 559.492.3016   Fax: 559.492.3539 
www.ncmcivil.com 
  

From: Mark Gonzalez  

Sent: Friday, April 08, 2016 1:55 PM 

To: 'rburton@calwater.com' <rburton@calwater.com> 

Subject: Confirmation of Water Availability - Caltrans Construction Project on State 

Route 198 in Visalia 

  

Hi, 

  

Following up on our phone conversation earlier, we are estimating that we will need 

roughly 1.9 million gallons of water for the Caltrans project on SR198 in the City of 

Visalia. Attached is a map showing the project locations. Essentially the project will be 

construction concrete barrier in the median of SR198 between SR99 and Plaza Drive and 

will be construction cable median barrier on SR198 between Akers St and County Center 

Drive. 

  

This project is currently in design with construction anticipated to begin in the spring of 

2017. We are just looking for confirmation of water availability. 

  

Thanks! 

  
Mark Gonzalez, PE 
Cell: 661.342.0552 
mark.gonzalez@ncmcivil.com 
  
<image001.jpg> 
1322 E. Shaw Ave, Suite 190 
Fresno, CA 93710   Office: 559.492.3016   Fax: 559.492.3539 
www.ncmcivil.com 
  

  

Stephen Johnson 
Superintendent II 
CALIFORNIA WATER SERVICE 
559-624-1661  

Right-click here to download pictures.  To  
help protect your privacy, Outlook prevented 
automatic downlo ad o f this picture from the  
In ternet.
cid:image001.png@01D034BA.FB1652D0

 
Quality. Service. Value. 
calwater.com  
This e-mail and any of its attachments may contain California Water Service Group proprietary 

information and is confidential. This e-mail is intended solely for the use of the individual or 

entity to which it is addressed. If you are not the intended recipient of this e-mail, please notify 

the sender immediately by replying to this e-mail and then deleting it from your system.  
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This e-mail and any of its attachments may contain California Water Service Group proprietary information and 

is confidential. This e-mail is intended solely for the use of the individual or entity to which it is addressed. If 

you are not the intended recipient of this e-mail, please notify the sender immediately by replying to this e-mail 

and then deleting it from your system.  

This e-mail and any of its attachments may contain California Water Service Group proprietary information and 

is confidential. This e-mail is intended solely for the use of the individual or entity to which it is addressed. If 

you are not the intended recipient of this e-mail, please notify the sender immediately by replying to this e-mail 

and then deleting it from your system.  


	05 -- Alt Flared Terminal.pdf
	01 -- FLEAT-MGS
	02 -- SRT-31
	03 -- X-Lite

	06 -- Alt Crash Cushion (Type A).pdf
	01 -- CAT-350
	02 -- Brakemaster 350
	03 -- FLEAT-MT

	07 -- Alt Crash Cushion (Type B).pdf
	01 -- SMART
	02 -- QuadGuard Elite
	03 -- TAU-IIR




