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INFORMATION HANDOUT 

 
PERMITS 

 

California Department of Fish and Game 

Mitigation and Monitoring Plan for California Red Legged-Frogs 

Biological Opinion and Amendment 

State Water Resources Control Board 

Mitigation and Monitoring Report for Impacts to Jurisdictional Water of the United 

States 

US Army Corps of Engineer 

 
MATERIAL INFORMATION 

 

Final Foundation Report - Contra Loma UC 

Final Foundation Report - Contra Loma UP 

Final Foundation Report - G Street OC 

Geotechnical Design and Materials Report 

Limited Soil Investigation Report, 2610 Contra Loma Boulevard, Antioch, California 

 

CAL-OSHA 

 

Cal-OSHA M&T Unit Underground Classification 

 

WATER SOURCE 

 
Water Source Information 

 

NON-STORMWATER 

 
Non-Stormwater Information Package 

 

MONITORING WELL 

 

Information of Existing Monitoring Well and Conveyance Trench 

 

FORMLINER 

 
Photos of Formliner Samples and Test Panel Samples 

 
PG&E 

 
PG&E Standards - GS&S D-22, UO Standard S4110 and Attachment 1, S4450 

Letter from PG&E dated May 13, 2011 and Standard Installation Details- 

Natural Gas Pipeline in Box Girder Bridge 

 

 

 
 

Route 04-CC-4-27.3/R29.0 
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Figure 2     West Antioch Creek & Contra Loma Interchange Project Area 
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Option 1 – Temporary Construction Dry Season Dams at 
Proposed PG&E Gas Line Crossing 
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Option 2 – Temporary Construction Dry Season 
Dams at Proposed PG&E Gas Line Crossing 
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 Option 3 – Temporary Construction Dry Season 
Dams at Proposed PG&E Gas Line Crossing 
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SR 4 (East) Widening Project 

Contra Loma-L Street & G Street Segment 
 

California Department of Fish and Game 
1602 Lake or Streambed Alteration Agreement 

 
 
Attachment 10 (A) – Project Description (Continued)  
 
Implementation of the first phase PG&E gas pipeline relocation would require open trench 
pipeline construction.  There is insufficient staging area for a directional bore beneath the creek 
channel.  The creek channel is approximately 100 feet from edge of bank to edge of bank.  
The pipeline construction would be within a 60-foot wide, 100-foot long construction zone, with 
the pipeline installed approximately 5 feet below the creek bottom.   
 
PG&E plans to build a temporary upstream gravel/sandbag/airbag dam to direct base flows 
through a diversion pipe around the construction site. The proposed “dry season” construction 
period, is scheduled for completion by October 15.  During construction, a plastic diversion pipe 
will be installed through and approximately perpendicular to the PG&E trench line.  Discharge 
flows will be through a downstream cofferdam wrapped with an impermeable polyethylene liner, 
and located approximately 15-20 feet from the trench crossing.  PG&E will enter the work site 
using existing maintenance access roads on either bank, which are accessed from Sycamore Drive 
or “L” Street. Construction equipment and crew trucks will be kept to a minimum as there is not 
much working space.  Equipment will likely include a large excavator that will remain on the 
banks and be able to reach into the floodplain and creek channel. Smaller excavators or backhoes 
may be used on the banks for termination points.  Smaller equipment may also enter the 
floodplain from the banks to assist in installation and backfill of the pipeline.    
 
The second phase of work for the road widening project near Contra Loma – L Street Interchange 
is the construction of  roadway and drainage improvements along West Antioch Creek.  This 
includes: 
 

• Installation of an additional two 10’x8’ box culverts from West Antioch Creek south of 
Fitzuren Road to West Antioch Creek just to the west of “L” Street 

 
• Extension of the downstream end of a 10’x5’ box culvert along Contra Loma Blvd/”L” 

Street which outfalls into West Antioch Creek 
 

• Extension of the upstream end of a triple 5’x3 ’box culvert along Contra Loma Blvd/”L” 
Street which extends into West Antioch Creek 

 
• Installation of a single 5’x3’ box culvert across the proposed eastbound onramp from 

Contra Loma Blvd. in West Antioch Creek 
 

• Installation of 4’x 2’ box culvert that outfalls to West Antioch Creek 
 

• Installation of concrete headwalls and rock slope protection at the end of the drainage 
improvements 
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 2

• Shifting and widening of the westbound onramp from “L” Street, the widening of “L” 
Street and Contra Loma Blvd. into West Antioch Creek 

 
• Installation of the proposed eastbound onramp from Contra Loma Blvd. across West 

Antioch Creek 
 

• Installation of a portion of concrete retaining wall along the proposed westbound onramp 
from L Street within West Antioch Creek 

 
• Regrading and realignment of West Antioch Creek to the west of “L” Street due to the 

above improvements 
 

• Temporary cofferdam and dewatering of West Antioch Creek to perform the above 
improvements 

 
• Temporary access into West Antioch Creek to perform the subject improvements 

 
This second phase implementation is planned for an April 2011 construction start, ending in 
October 2014 thru a period of one or two years. Because West Antioch Creek is defined by the 
U.S. Fish and Wildlife Service as California red-legged frog habitat, as conditioned by the 
Biological Opinion for the entire SR4 widening project, the construction period within the creek 
channel would be confined to the “dry season”. 
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TABLE 1 –  West Antioch Creek Impacted Trees 

 
Tree 

Number 
 

Species 
Diameter 

 (DBH) - Inches 
 

Location 
 

Impact 
 

Comments 
1 Chinese Elm 1 Creek Pipe 

Headwall 
Removal Staked Sapling 

2 Willow 11,11, 10,10,8,8,7,6 South Bank of Creek 
- Adjacent to 
Proposed Retaining 
Wall 

Removal or injury by contour 
grading 

Multi-stemmed Clump 

3 Black Walnut 8,8,5,5,3 South Bank of Creek 
- Adjacent to 
Proposed Retaining 
Wall 

Removal or injury by contour 
grading 

Multi-stemmed Specimen 

4 Black Walnut 12,8,6 South Bank of Creek 
- Adjacent to 
Proposed PG&E 
Gas Pipeline 
Alignment 

Open trench construction 
removal or injury 

Multi-stemmed Specimen 

5 Sycamore 8,6,3 South Bank of Creek 
- Adjacent to 
Proposed PG&E 
Gas Pipeline 
Alignment  

Open trench construction 
removal or injury 

Multi-stemmed Specimen 

6 Black Walnut 3 South Bank of Creek 
- Adjacent to 
Proposed PG&E 
Gas Pipeline 
Alignment 

Open trench construction 
removal or injury 

___ 

7 Black Walnut 4,3 South Bank of Creek 
- Adjacent to 
Proposed PG&E 
Gas Pipeline 
Alignment 

Open trench construction 
removal or injury 

Multi-stemmed Specimen 

8 Cottonwood 18,15 North Bank of Creek 
– Adjacent to 
Proposed PG&E 
Gas Pipeline 
Alignment  

Open trench construction 
removal or injury 

Multi-stemmed Specimen 

9 Cottonwood 20 North Bank of Creek 
– In Area of 
Proposed Concrete 
Headwall/Box 
Culvert 

Removal by contour grading ___ 

10 Cottonwood 24 North Bank of Creek 
– In Area of 
Proposed Concrete 
Headwall/Box 
Culvert 

Removal by contour grading ___ 

11 Pepper Tree 5 North Bank of Creek 
– In Area of 
Proposed Concrete 
Headwall/Box 
Culvert 

Removal by contour grading Staked Specimen 

12 Black Walnut 7, 10 South Bank of Creek 
In Area of Proposed 
Headwall/Box 
Culvert 

Removal by contour grading Multi-stemmed Specimen 

13 Fan Palm 22 South Bank of Creek 
In Area of Proposed 
Headwall/Box 
Culvert 

Removal by contour grading ___ 
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SR 4 (East) Widening Project 
Contra Loma-L Street & G Street Segment 

 
California Department of Fish and Game 

1602 Lake or Streambed Alteration Agreement Application 
 
 
Attachment F. Hydrological Study Summary 
 
West Antioch Creek  
 
The upper reach of West Antioch Creek flows through unincorporated Contra Costa County before in enters the 
City of Antioch and eventually outlets into the Sacramento/San Joaquin River Delta. 
 
Where it crosses State Route 4, West Antioch Creek’s watershed is approximately 4350 acres. This area generates 
a Q100 flow of 2660 CFS. Contra Costa County Flood Control District (CCCFCD) has determined that triple 120-
inch diameter pipes would be required to pass this flow beneath Route 4 during a 100-year storm. 
 
The first bore of this crossing was installed by CCCFCD in 1996 and consists of a 120-inch Concrete Cast-in-
Place Pipe transitioning to a 10’ x 8’ Reinforced Concrete Box at its outfall. The creek was re-aligned to its 
current configuration when this culvert was constructed.  
 
The second bore will be constructed as part of this State Route 4 Freeway Widening Project and will also consist 
of a 120-inch Reinforced Concrete Pipe transitioning to a 10’ x 8’ Reinforced Concrete Box similar to the first 
bore.  
 
The third bore will be constructed by the City of Antioch and CCCFCD in the future.  
      
Temporary Creek Diversion System 
 
A temporary creek diversion system consisting of cofferdams and pumps will be required to divert West Antioch 
Creek to its pre-1994 waterway in order to facilitate construction of the aforementioned second bore. 
  
Work within West Antioch Creek will be restricted to the period between June 1st and October 31st.  During this 
restricted period, both Antioch Municipal Reservoir and Contra Loma Reservoir will not be releasing flows to the 
creek.   According to Contra Costa County’s Community Development Department, the base flows within West 
Antioch Creek during the restricted period average 5.2 CFS.  This base flow of 5.2 CFS will be the basis for 
determining the size of the diversion pumps and how often they will need to cycle.  
 
A specification for the Temporary Creek Diversion System in addition to layout plans and details are attached for 
further clarification. 
 
West Antioch Creek Flows vs Return Periods 
 
Q100 = 2660 CFS,  Q50 = 2400 CFS,  Q25 = 1990 CFS,  Q10 = 1620 CFS 
 
Average base flow from June 1st until October 31st = 5.2 CFS 
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NON-STORMWATER INFORMATION PACKAGE

For Construction on

STATE HIGHWAY
IN

CONTRA COSTA COUNTY

IN ANTIOCH
FROM 0.3 MILE WEST OF CONTRA LOMA BOULEVARD UNDERCROSSING

TO 0.2 MILE EAST OF G STREET OVERCROSSING

04-CC-R26.6/R27.5
(SEGMENT 2)

EA 2285E1
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Publicly Owned Treatment Works (POTW) Facility
Serving City of Antioch, California

Facility Name Phone Number Address of Facility & Website URL
Delta Diablo Sanitation
District Wastewater
Treatment Plant

(925) 756-1940 2500 Pittsburg-Antioch Highway
Antioch, CA 94509
http://www.ddsd.org/
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Appendix A 
 

Project Location Map 
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JURISDICTIONAL DETERMINATION AND IDENTIFIED ARMY CORPS OF 
ENGINEERS SECTION 404 AUTHORIZATION 

 

 

 

Introduction to this Application Packet 
 

On July 10, 2002, the San Francisco District of the US Army Corps of Engineers 
(USACE) determined that the SR 4 Corridor Widening from 0.5 miles east of Railroad 
Avenue to State Route 160 in Antioch, CA fell under its jurisdiction.  This jurisdictional 
delineation expired on July 10, 2007, five years after the date of the letter.  A wetland 
reverification has been performed and provided to the Corps for review. 

During the environmental investigation, the draft wetland report showed that the project 
would result in less than 0.5 acres of permanent impacts to wetlands and other 
jurisdictional waters.  Because the impact didn’t exceed the 0.5 acre threshold that 
triggers a Section 404 Individual permit, the environmental document identified that the 
project appears to meet the requirement for authorization under several existing 
Nationwide permits (NWP).  However, the permittee opted to apply for a USACE San 
Francisco Regulatory Branch Section 404 Individual Permit due to the long expected 
duration of this project, currently estimated to be completed by 2017. 
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Section 1 
 

Application 
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Appendix A 
 

Project Location Map 
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ENG FORM 4345, Feb 94 EDITION OF SEP 91 IS OBSOLETE. (Proponent:  CECW-OR) 

APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT 
(33 CFR 325) 

OMB APPROVAL NO. 0710-003 
Expires October 1996 

Public reporting burden for this collection of information is estimated to average 5 hours per response, including the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this 
burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Department of Defense, Washington 
Headquarters Service Directorate of Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the 
Office of Management and Budget, Paperwork Reduction Project (0710-0003), Washington, DC 20503.  Please DO NOT RETURN your form to either of those 
addresses.  Completed applications must be submitted to the District Engineer having jurisdiction over the location of the proposed activity. 

PRIVACY ACT STATEMENT 

Authority:  33 USC 401, Section 10; 1413, Section 404.  Principal Purpose:  These laws require permits authorizing activities in, or affecting, navigable waters 
of the United States, the discharge of dredged or fill material into waters of the United States, and the transportation of dredged material for the purpose of 
dumping it into ocean waters.  Routine Uses:  Information provided on this form will be used in evaluating the application for a permit.  Disclosure:  Disclosure 
of requested information is voluntary.  If information is not provided, however, the permit application cannot be processed nor can a permit be issued. 

One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this application 
(see sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed activity.  An application 
that is not completed in full will be returned. 

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS) 

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED 

    

(ITEMS BELOW TO BE FILLED BY APPLICANT) 

5. APPLICANT’S NAME 8.  AUTHORIZED AGENT’S NAME AND TITLE (an agent is not required) 

Contra Costa Transportation Agency,  
ATTN: Susan Miller 

URS Corporation, ATTN: Jan Novak 

6. APPLICANT’S ADDRESS  9. AGENT’S ADDRESS 

3478 Buskirk Avenue Suite 100                   
Pleasant Hill, CA 94523 

1333 Broadway, Suite 800                                    
Oakland, CA 94612 

7. APPLICANT’S PHONE NOS. W/AREA CODE 10. AGENT’S PHONE NOS. W/AREA CODE 

 a. Residence 

 b. Business 
b. (925) 256-4736 
 

 a. Residence 

 b. Business 
b. (510) 874-1733 
 

11. STATEMENT OF AUTHORIZATION 

I hereby authorize,  URS Corporation  to act in my behalf as my agent in the processing of this application and to furnish, upon request, supplemental 
information in support of this permit application. 

 

 

          

  APPLICANT’S SIGNATURE    DATE 

NAME, LOCATION AND DESCRIPTION OF PROJECT OR ACTIVITY 

12. PROJECT NAME OR TITLE (see instructions) 

SR4 (East) Widening Project Loveridge Road to State Route 160 
 

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable) 

KIRKER CREEK,  
OLD KIRKER CREEK,  

LOS MEDANOS 
WASTEWAY, WEST 
ANTIOCH CREEK,  

N/A 

15. LOCATION OF PROJECT  

         Contra Costa_____  
             COUNTY 

 California  
STATE 

 

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions) 

Please see Attachment Block 16  
17. DIRECTIONS TO THE SITE 

From 1455 Market Street 
Head northeast on Market St toward Polk St 
Turn right at 10th St 
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Turn right at Howard St 
Slight left at S Van Ness Ave 
Merge onto Central Fwy/US-101 S via the ramp to Oakland/San Jose/US-80 
Take the exit on the left onto I-80 E toward Oakland/Bay Bridge 
Take the exit onto I-580 E toward Downtown Oakland/Hayward-Stockton/CA-24 
Take the exit onto CA-24 E toward Walnut Creek 
Take the exit onto I-680 N toward Concord/Sacramento 
Take exit 50 to merge onto CA-242 N toward Pittsburg/Concord 
Take the exit onto CA-4 E toward Pittsburg/Stockton 
Arrive at Loveridge Road Interchange 
 

18. Nature of Activity (Description of project, include all features) 

 

Please see Attachment Block 18 

 

 

 

19. Project Purpose (Describe the reason or purpose of the project, see instructions) 

 

Please see Attachment Block 19 

 

 

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED 

20. Reason(s) for Discharge 

Area will be filled to allow for the expansion of State Route 4 from a four (4) lane to an eight (8) lane highway, in 
order to accommodate present and future growth in Contra Costa County.  The primary types of discharges will be 
roadway fill, culvert extensions and rock slope protection (RSP). 
 

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards 

1,008 yd.3 Roadway Fill 
1,048 yd.3 RSP  
569 yd.3 Concrete 
4 yd.3 Concrete FES 
640 yd.3 Concrete Box  
150 yd.3 Grading  
240 yd.3Gravel (temporary fill) 
12 yd.3 Sand Bags (temporary fill) 
8 yd.3 Water Filled Cofferdam (temporary fill) 
Please see Attachment Block 21 for specific locations and types of discharges. 
22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions) 

Wetland/Waters of the U.S. (Permanent Impacts): 0.091 acres 
Wetland/Waters of the U.S. (Temporary Impacts): 0.048 acres 
Other Waters of the US (Permanent Impacts): 0.089 acres 
Other Waters of the U.S. (Temporary Impacts): 0.009 acres 
Culvert Waters of the U.S. (Temporary Impacts): 0.140 acres 
Please see Attachment Block 22 for specific locations and impacts. 
23. Is Any Portion of the Work Already Complete?  Yes      No  X     IF YES, DESCRIBE THE COMPLETED WORK 
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24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the waterbody (If more than can be entered here, please attach a  
         supplemental list). 

Please see Attachment Block 24 

25. List of Other Certifications or Approvals/Denials Received from other Federal, State or Local Agencies for Work Described in This Application. 

AGENCY TYPE APPROVAL* IDENTIFICATION NUMBER DATE APPLIED DATE APPROVED DATE DENIED 

 

Please see Attachment Block 25 

 

*Would include but is not restricted to zoning, building and flood plain permits 

26. Application is hereby made for a permit or permits to authorize the work described in this application.  I certify that the information in this application is 
complete and accurate.  I further certify that I possess the authority to undertake the work described herein or am acting as the duly authorized agent of 
the applicant. 

            
 SIGNATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE 

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized agent 
if the statement in block 11 has been filled out and signed. 

18 U.S.C. Section 1001 provides that:  Whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly and 
willfully falsifies, conceals, or covers up any trick, scheme, or disguises a material fact or makes any false, fictitious or fraudulent statements or 
representations or makes or uses any false writing or document knowing same to contain any false, fictitious or fraudulent statements or entry, shall be 
fined not more than $10,000 or imprisoned not more than five years or both. 

*U.S.GPO: 1994-520-478/82018 
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\\S021emc2\ebart\SR4\SR 4(e) Environmental\6000 Deliverables\4000 SR 4(e) Environmental Permits\404 USACE\2000 Individual Permit\Final USACE 404 04_27_09_Impacts_Updated.doc 1 ATTACHMENTS 

BLOCK 16 
 

 
 
 
The project site is shown on the Antioch North, California U.S. Geological Survey map: 
 

 Section: 19 Township: 02N Range:  02E 
 
The project site is shown on the Antioch South, California U.S. Geological Survey map: 
 

 Section: 19, 25  Township: 02N Range:  01E 
 
The project site is shown on the Antioch South, California U.S. Geological Survey map: 
 

 Section: 20, 28, 29, 30  Township: 02N Range:  02E 
 
The project site is shown on the Honker Bay/ Antioch North, California U.S. Geological Survey map: 
 

 Section: Los Medanos Land Grant  
 
The project site is located on SR4 from 1.33 kilometers (0.8 mile) west of Loveridge Road to approximately 1.24 kilometers (0.7 mile) east of 
Hillcrest Avenue.
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\\S021emc2\ebart\SR4\SR 4(e) Environmental\6000 Deliverables\4000 SR 4(e) Environmental Permits\404 USACE\2000 Individual Permit\Final USACE 404 04_27_09_Impacts_Updated.doc 2 ATTACHMENTS 

BLOCK 18 
 
The California Department of Transportation (Caltrans), in cooperation with the Federal Highway Administration (FHWA) and Contra Costa 
Transportation Authority (CCTA), proposes to widen State Route 4 (SR4), its interchanges, and affected local roadways from approximately 1.33 
kilometers (0.8 mile) west of Loveridge Road to approximately 1.24 kilometers (0.7 mile) east of Hillcrest Avenue. The SR 4 corridor is currently 
facing severe problems which include traffic congestion and inefficient energy use, as well as deteriorating air quality and traffic safety. 
Correcting conditions on SR 4 is a necessary component of the overall program to improve transportation through Contra Costa County. The 
project will require reconstruction of all interchanges within the project limits and would include the addition of auxiliary lanes between 
interchanges to facilitate on and off traffic movements.  
 
The proposed project will consist of the following actions:  
 

• Widen SR4 from the existing four lanes to eight lanes. The widened freeway would consist of an HOV lane and three mixed-flow lanes in 
each direction. 

• Preserve sufficient width in the SR 4 median through the Loveridge Road Interchange to accommodate the possibility of future public 
transit improvements.  

• Eliminate partial interchange at G Street and reconstruct the overcrossing. 

• Add auxiliary lanes on SR 4 between interchanges from the  on-ramps to the off-ramps. 

• Provide capability to create ramp metering facilities, including high occupancy vehicle (HOV) preferential lanes and California Highway 
Patrol (CHP) enforcement areas, where feasible.  

• Widen Roosevelt Lane pedestrian undercrossing and the Cavallo Road undercrossing. 

• Extend drainage facilities that cross SR4 in the project area.  

• Reconstruct SR4 interchanges to accommodate the freeway widening at: 
- Loveridge Road 
- Somersville Road 
- Contra Loma Boulevard- L Street 
- Lone Tree Way –A Street 
- Hillcrest Avenue 

• The proposed project would conform to improvements currently being constructed to the west of the project area as part of the Route 4/ 
Railroad Avenue Interchange Project (by others) as well as improvements proposed to the east of the project as part of the SR4 Bypass 
Project (by others).  
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\\S021emc2\ebart\SR4\SR 4(e) Environmental\6000 Deliverables\4000 SR 4(e) Environmental Permits\404 USACE\2000 Individual Permit\Final USACE 404 04_27_09_Impacts_Updated.doc 3 ATTACHMENTS 

• Caltrans is undertaking final design of the first segment of the project, Loveridge Road to Somersville Road. Considerations for the 
remainder of the SR4 East corridor from Somersville Road to the eastern project limit (1.6 kilometers east of Hillcrest) is based on project 
design plans. 

• Existing drainage culverts (Kirker Creek, Old Kirker Creek, Los Medanos Waste Way, and West Antioch Creek) will be modified to 
accommodate the freeway widening: 

- Kirker Creek (Sheet 1) currently crosses SR4 in a 72” Reinforced Concrete Pipe combined with a twin 10’x8’ Reinforced 
Concrete Box (RCB). This project proposes to extend these culverts in-kind to accommodate the roadway widening. The system is 
capable of handling an ulitimate Q50 (2880 CFS) as determined by the Contra Costa Flood Control District. 

- The existing box culvert at Old Kirker Creek (Sheet 2) will be replaced to accommodate the freeway widening. It will be replaced 
with a double 12’ x 4’ Reinforced Concrete Box capable of passing a Q100 (1060 CFS) as determined by the Contra Costa Flood 
Control District.  This design flow across Route 4 is currently restricted by inadequate downstream drainage facilities within the 
City of Pittsburg.  The existing 36” sanitary sewer line that currently crosses Old Kirker Creek (just south of upstream end of the 
existing RCB) will also be relocated south of the existing crossing.    

- The Los Medanos Wasteway (Sheet 3) crosses SR 4 in an 8’x7’ RCB.  The project proposes to extend this culvert in-kind to 
accommodate the  roadway widening.  The Contra Costa County Water District currently transports raw water through this 
channel, which is owned by the U.S. Bureau of Reclamation. 

- West Antioch Creek (Sheets 4 and 5) crosses SR 4 in a 120-inch diameter concrete pipe which eventually transitions to a 10" x 8' 
RCB at the downstream outfall.  This project proposes to install an additional 120-inch concrete pipe which, when combined with 
the original culvert, can pass a Q100 (2100 CFS Undeveloped Condition) as determined by Contra Costa County Flood Control 
District.  Improvements to the L Street/Contra Loma Interchange will require the partial removal of an existing triple 5' x 3' RCB 
and installation of a new 10' x 5' RCB on one of the laterals feeding the Creek.  Another major lateral to West Antioch Creek 
slightly west of this interchange consists of a 42" and a 72" RCP which will need to be extended in-kind to accommodate the 
widening. Work within West Antioch Creek will also require the installation of temporary cofferdams both upstream and 
downstream of the work area. Base flows of West Antioch Creek will be diverted through an existing drainage by these 
cofferdams and re-enter West Antioch Creek downstream of the work area. 
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BLOCK 19 
 
 
The purpose of the proposed State Route (SR) 4 (East) Widening Project – Loveridge Road to SR 160 project is to reduce existing congestion, 
improve traffic operations, encourage use of high occupancy vehicles (HOVs), and accommodate anticipated travel demand through the year 2030 
by providing additional capacity and sufficient right-of-way to accommodate multi-modal transportation. 
 
The project would widen SR 4 within the limits above from its current four lanes to an eight-lane facility. This project is part of Contra Costa 
Transportation Authority's overall plan to continue the widening of SR 4 further into the eastern portion of the county and is consistent with the 
Phase 1 Implementation Plan recommendation made in the SR 4 (east) Railroad Ave. to SR 160 Major Investment Study (MIS). 
 
The SR 4 corridor is currently facing severe problems which include traffic congestion, inefficient energy use, deteriorating air quality, and 
deteriorating levels of traffic safety. Correcting conditions on SR 4 is a necessary component of the overall program to improve transportation 
through northern Contra Costa County.  
 
The project will begin in 2009, and the estimated completion date is 2017. 
 

  
 

04-2285E4 INFORMATION HANDOUT

PAGE-69



\\S021emc2\ebart\SR4\SR 4(e) Environmental\6000 Deliverables\4000 SR 4(e) Environmental Permits\404 USACE\2000 Individual Permit\Final USACE 404 04_27_09_Impacts_Updated.doc 5 ATTACHMENTS 

BLOCK 21 
 

The following describes the jurisdictional areas that will be filled, the acreage, type of fill, and the proposed discharge site(s). 
  
 
Water Name/Description Map of 

area 
(impacts) 

Impact 
Type* and 
Number 

Total Area of 
Impact – 
Permanent (P) or 
Temporary (T)    
(Acres) 

Fill  
 

Fill Material 
(RSP = Rock Slope 
Protection) 
(FES = Flared End 
Section) 

Kirker Creek Sheet 1 wl/wus 1 
cwus 1 
cwus 22 
cwus 23 
owus 1 

0.048 (T) 
0.011 (P) 
0.010 (P) 
0.019 (P) 
0.005 (T) 

Culvert Extension 
 
 
 
(temp. cofferdam) 

216 yd.3 concrete 
451 yd.3 RSP 
 
40 yd.3 gravel (temp**) 
1 yd.3 sand bags (temp**)

Old Kirker Creek Sheet 2 wl/wus 2 
wl/wus 3 
owus 4 
cwus 2 

0.010 (P) 
0.021 (P) 
0.005 (P) 
0.042 (P) 

Culvert Extension 
 
 
(temp. cofferdam) 

229 yd.3 concrete 
73 yd.3 RSP 
64 yd.3 gravel (temp**) 
1 yd.3 sand bags (temp**)

Los Medanos Wasteway Sheet 3 owus 5 
owus 5 
owus 6 

0.011 (P) 
0.004 (T) 
0.007 (P) 

Culvert Extension 
(temp. cofferdam) 
 

124 yd.3 concrete 
66 yd.3 gravel (temp**) 
5 yd.3 sand bags (temp**)

West Antioch Creek Impacts: 
Extend existing 72” & 42” 
cross culverts underneath SR 4 

Sheet 4 wl/wus 6 
owus 8 

0.011 (P) 
0.004 (P) 

Place RSP 
Culvert Extension 

44 yd.3  RSP 
300 yd.3 Roadway Fill 
   

Small culvert crossing of 
“REN” Ramp. Southeast 
Quadrant of Contra Loma I/C 

Sheet 5 wl/wus 10 
 
 

0.002 (P) 
 
 

Place 24” Pipe 
Place concrete flared 
end sections  

28 yd.3 roadway fill  
4 yd.3 concrete FES 
      

Large culvert crossing of 
“REN” Ramp. Southeast 
quadrant of Contra Loma I/C  

Sheet 5 wl/wus 9b 
owus 10b 

0.007 (P) 
0.007 (P) 

Place 2 -36” Pipes 
Place RSP 

380 yd.3 roadway fill 
220 yd.3 RSP 
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Water Name/Description Map of 
area 
(impacts) 

Impact 
Type* and 
Number 

Total Area of 
Impact – 
Permanent (P) or 
Temporary (T)    
(Acres) 

Fill  
 

Fill Material 
(RSP = Rock Slope 
Protection) 
(FES = Flared End 
Section) 

Entrance to triple 5’ x 3’ RCB 
in Southeast Quadrant of 
Contra Loma I/C 

Sheet 5 wl/wus 9a 
owus 10a 

0.002 (P) 
0.002 (P) 

Culvert Extension 
Place RSP 

90 yd.3 concrete box 
55 yd.3 RSP  

Open Channel immediately 
upstream of “RWN” on-ramp 
from L Street 

Sheet 4 wl/wus 8 
owus 9 
 

0.005 (P) 
0.004 (P) 

 

Culvert Extension 
 
(temp. cofferdam) 

150 yd.3 concrete box   
70 yd.3 gravel (temp**) 
150 yd.3 roadway fill    

Existing triple 5’ x 3’ RCB 
under WB on-ramp from L 
Street 

Sheet 4 cwus 11 
cwus 12 

         0.044 (P) 
0.014 (P) 

Remove Culvert 115 yd.3 roadway fill  

Small lateral tributary 
discharging to existing triple 5’ 
x 3’ RCB outfall 

Sheet 4 wl/wus 7 
 

0.003 (P) 
 
 

Covered by 
proposed “RWN” 
ramp  

35 yd.3 roadway fill 
       

Outfall to West Antioch Creek 
adjacent to L Street at headwall  

Sheet 4 wl/wus 5b 
owus 7b 
 

         0.013 (P) 
0.031 (P) 

 

Culvert Extension 
(temp. cofferdam) 
Headwall & RSP 
Widen Channel 

400 yd.3 concrete box 
5 yd.3 sand bags (temp**)
400 yd.3 RSP 
150 yd.3 grading 

Utility relocation north of 
existing 72” & 42” cross 
culverts underneath SR 4 

Sheet 4  wl/wus 5a 
owus 7a 

0.008 (P) 
0.015 (P) 

Utility Relocation Trenching and Grading 

Entrance to culvert south of 
Fitzuren Rd. 

Sheet 5 wl/wus 11 
owus 11 

0.009 (P) 
0.003 (P) 

Temp. Cofferdam 8 yd.3 water filled 
cofferdam (temp**) 
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Water Name/Description Map of 
area 
(impacts) 

Impact 
Type* and 
Number 

Total Area of 
Impact – 
Permanent (P) or 
Temporary (T)    
(Acres) 

Fill  
 

Fill Material 
(RSP = Rock Slope 
Protection) 
(FES = Flared End 
Section) 

TOTAL  WL/WUS  
  
OWUS 
 
CWUS 
 

0.091 (P) 
0.048 (T) 
0.089 (P) 
0.009 (T) 
0.140 (T) 

 1,008 yd.3 Roadway Fill 
1,048 yd.3 RSP  
569 yd.3 Concrete 
4 yd.3 Concrete FES 
640 yd.3 Concrete Box  
150 yd.3 Grading  
240 yd.3Gravel 
(temp**) 
12 yd.3 Sand Bags 
(temp**) 
8 yd.3 Water Filled 
Cofferdam (temp**) 
 

*wl/wus = Wetland/Waters of the U.S.                                                                                              temp** = temporary fills for 
  owus = Other Waters of the U.S.                                                                                                                     water diversion 
  cwus = Culvert Waters of the U.S. 
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BLOCK 22 
 

The following describes the jurisdictional areas that will be filled, the acreage, type of fill, and the proposed fill method 
  
 
Water Name/Description Plan 

View 
location 
(Illus. 2) 

Impact 
Type* and 
Number 

Total Area of 
Impact – Permanent 
(P) or Temporary 
(T)    (Acres) 

Fill Type Fill Method 

Kirker Creek Sheet 1 wl/wus 1 
cwus 1 
cwus 22 
cwus 23 
owus 1 

0.048 (T) 
0.011 (P) 
0.010 (P) 
0.019 (P) 
0.005 (T) 

Culvert Extension 
 
 
 
(temp. cofferdam) 

Poured Concrete 
Excavator 
 
 
Excavator 

Old Kirker Creek Sheet 2 wl/wus 2 
wl/wus 3 
owus 4 
cwus 2 

0.010 (P) 
0.021 (P) 
0.005 (P) 
0.042 (P) 

 

Culvert Extension 
(temp. cofferdam) 

Poured Concrete 
Excavator 
 

Los Medanos Wasteway Sheet 3 owus 5 
owus 5 
owus 6 

0.011 (P) 
0.004 (T) 
0.007 (P) 

Culvert Extension 
(temp. cofferdam) 

Poured Concrete 
 

West Antioch Creek Impacts: 
Station  “E” 145+00 
Extend existing 72” & 42” 
cross culverts 

Sheet 4 wl/wus 6 
owus 8 

0.011 (P) 
0.004 (P) 

Culvert Extension 
Place RSP 

Excavator 
Excavator 
      

Small culvert crossing of 
“REN” Ramp. Southeast 
Quadrant of Contra Loma I/C 

Sheet 5 wl/wus 10 
 
 

0.002 (P) 
 
 

Place 24” Pipe 
Place concrete 
flared end sections 

Excavator 
Excavator 
      

Large culvert crossing of 
“REN” Ramp. Southeast 
quadrant of Contra Loma I/C  

Sheet 5 wl/wus 9b 
owus 10b 

0.007 (P) 
0.007 (P) 

Place 2 -36” Pipes 
Place RSP 

Excavator 
Excavator    
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Water Name/Description Plan 
View 
location 
(Illus. 2) 

Impact 
Type* and 
Number 

Total Area of 
Impact – Permanent 
(P) or Temporary 
(T)    (Acres) 

Fill Type Fill Method 

Entrance to triple 5’ x 3’ RCB 
in Southeast Quadrant of 
Contra Loma I/C 

Sheet 5 wl/wus 9a 
owus 10a 

0.002 (P) 
0.002 (P) 

Culvert Extension 
Place RSP 

Preformed Concrete
Excavator 

Open Channel immediately 
upstream of “RWN” on-ramp 
from L Street. 

Sheet 4 wl/wus 8 
owus 9 

0.005 (P) 
0.004 (P) 

Culvert Extension 
(temp. cofferdam) 

Preformed Concrete
Excavator     

Existing triple 5’ x 3’ RCB 
under WB on-ramp from L 
Street 

Sheet 4 cwus 11 
cwus 12 

         0.044 (P) 
0.014 (P) 

 

Remove Culvert Excavator 
      

Small lateral tributary 
discharging to existing triple 5’ 
x 3’ RCB outfall.   

Sheet 4 wl/wus 7 
 

0.003 (P) 
 
 

Covered by 
proposed “RWN” 
ramp  

Excavator 
       

Outfall to West Antioch Creek 
adjacent to L Street at headwall  

Sheet 4 wl/wus 5b 
owus 7b 
 

         0.013 (P) 
0.031 (P) 

 

Culvert Extension 
(temp. cofferdam) 
Headwall & RSP 
Widen Channel 

Preformed Concrete
      
Excavator      
Grading 

Utility relocation north of 
existing 72” & 42” cross 
culverts underneath SR 4 

Sheet 4  wl/wus 5a 
owus 7a 

0.008 (P) 
0.015 (P) 

Utility Relocation Trenching and 
Grading 

Entrance to culvert south of 
Fitzuren Rd. 

Sheet 5 wl/wus 11 
owus 11 

0.009 (P) 
0.003 (P) 

Temporary 
Cofferdam 

Construction 

TOTAL  WL/WUS  
  
OWUS 
 
CWUS 
 

0.091 (P) 
0.048 (T) 
0.089 (P) 
0.009 (T) 
0.140 (T) 
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Water Name/Description Plan 
View 
location 
(Illus. 2) 

Impact 
Type* and 
Number 

Total Area of 
Impact – Permanent 
(P) or Temporary 
(T)    (Acres) 

Fill Type Fill Method 

*wl/wus = Wetland/Waters of the U.S. 
  owus = Other Waters of the U.S. 
  cwus = Culvert Waters of the U.S. 
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BLOCK 24 
 

 
Property Owners:    Street Address: 
 
APN Site  Owner Owner Notification 

074-411-007 Park City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

074-353-127 vacant City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

074-353-126 vacant City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

074-353-125 vacant City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

067-342-004 
992-1008 Fitzuren 
Rd., Antioch, CA  
94509 

Skyland Properties 1004 Fitzuren Rd., 
Antioch, CA  94509 

067-342-012 924 Fitzuren Rd., 
Antioch Eileen Davis 1120 Bond Ct., Antioch, 

CA  94509 

071-021-003 Fitzuren Rd., City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

071-021-013 909 Fitzuren Rd., 
Antioch, CA  94509 Poonam Chillappagari 909 Fitzuren Rd., Antioch, 

CA  94509 

071-021-018 Fitzuren Rd., City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

071-021-022 911 Fitzuren Rd., 
Antioch Frank Davi/Charles Johnson P.O. Box 1171, Antioch, 

CA  94509 

071-021-023 909 Fitzuren Rd., 
Antioch, CA  94509 Llyod Harris IV 909 Fitzuren Rd., Antioch, 

CA  94509 

071-021-024 915 Fitzuren Rd., 
Antioch Frank Davi/Charles Johnson P.O. Box 1171, Antioch, 

CA  94509 

04-2285E4 INFORMATION HANDOUT

PAGE-76



\\S021emc2\ebart\SR4\SR 4(e) Environmental\6000 Deliverables\4000 SR 4(e) Environmental Permits\404 USACE\2000 Individual Permit\Final USACE 404 04_27_09_Impacts_Updated.doc 2 ATTACHMENTS 

APN Site  Owner Owner Notification 

068-351-003 2812 Harbour Drive, 
Antioch, 94509 Church of Christ of Antioch 1020 E Tregallas, 

Antioch, CA 94509 

068-351-002 Harbour Drive, 
Antioch, 94509 Church of Christ of Antioch 1020 E Tregallas, 

Antioch, CA 94509 

068-351-001 Harbour Drive, 
Antioch, 94509 Church of Christ of Antioch 1020 E Tregallas, 

Antioch, CA 94509 

068-252-045 
2709 Windsor 
Drive, Antioch, 
94509 

First Missionary Baptist Church 640 E Tregallas, Antioch, 
CA  94509 

068-252-041 
2721 Windsor 
Drive, Antioch, 
94509 

First Missionary Baptist Church 640 E Tregallas, Antioch, 
CA  94509 

068-352-001 1105 Ames Ct., 
Antioch, 94509 Margaret Aragon 1105 Ames Ct., Antioch, 

94509 

068-352-002 1109 Ames Ct., 
Antioch, 94509 Jack P. Leardini TRE 27 Rolph Park Ave., 

Crockett, CA  94525 

068-352-003 1113 Ames Ct., 
Antioch, 94509 Ramon & Teresa Ramirez 1113 Ames Ct., Antioch, 

94509 

068-352-004 1117 Ames Ct., 
Antioch, 94509 Abraham Y. Dabis 1117 Ames Ct., Antioch, 

94509 

068-352-005 1116 Ames Ct., 
Antioch, 94509 Troy & Monica Coray 1116 Ames Ct., Antioch, 

94509 

068-352-006 1112 Ames Ct., 
Antioch, 94509 Helen P Platt 1112 Ames Ct., Antioch, 

94509 

068-352-007 1108 Ames Ct., 
Antioch, 94509 Donald & Sandra Harrison 1108 Ames Ct., Antioch, 

94509 

068-352-008 1104 Ames Ct., 
Antioch, 94509 Marion Jones 2782 Manzanita Way, 

Hemet, CA  92545 

068-352-009 1100 Ames Ct., 
Antioch, 94509 Neil & Rose Ann Jortner 1100 Ames Ct., Antioch, 

94509 
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APN Site  Owner Owner Notification 

068-100-032 917 Sunset Dr., 
Antioch, 94509 Lewis & Leslie Mathews 1661 Ramona Way, 

Alamo, CA  94507 

068-300-017 Sunset Dr. David & Thea Shupe, Shannon & Ann 
Creson 

2200 Wymore Way, 
Antioch, CA  94509 

052-014-005 Sunset Dr. Ennco & Rose Cinquini, David & Mary 
Brink 

224 Cobblestone Dr., 
Antioch, CA  94509 

052-014-006 1305 Sunset Dr., 
Antioch, CA  94509 Robert & Marie Lister 1305 Sunset Dr., Antioch, 

CA  94509 

052-014-007 Hillcrest Ave Ennco & Rose Cinquini, David & Mary 
Brink 

224 Cobblestone Dr., 
Antioch, CA  94509 

052-052-018 No address FKP Inc. 1955 Lake Park Dr., #250, 
Smyrna, GA  30080 

052-150-008 State Highway 4 City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

88-540-15 
88-540-09 

2153  Martin Way  
Pittsburg (vacant 
land) 

Albert D Seeno Construction Co   P O Box 4113  Concord  
CA  94524 

88-240-38 vacant land City of Pittsburg   

88-240-57 

2100  2104 2106  
Loveridge  Pittsburg 
(commercial 
improved) 

Pittsburg Storage Partners   P O Box 25025  
Glendale  CA  91201 

88-152-28 
2025  Leland E  
Pittsburg (vacant 
land) 

A-S Pipelines Co Inc. 2025  Leland   Pittsburg  
CA  94565 

88-152-30 
Commerce  
Pittsburg (vacant 
land) 

Albert D Seeno Construction   P O Box 4113  Concord  
CA  94524 

Contra Costa Canal Drainage channel U. S. Bureau of Reclamation   

74-122-23 

 3600 3698 Delta 
Fair Antioch 
(commercial 
improved) 

Delta Square Associates P.O. Box 177 Lafayette 
CA 94549 
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APN Site  Owner Owner Notification 

74-460-29 
Century Blvd 
Pittsburg (vacant 
land) 

Century Plaza Dev Corp. 4021 Port Chicago Hwy 
Concord CA 94520 

Contra Costa Canal Drainage channel U. S. Bureau of Reclamation   

74-090-21 

Century CT 
Pittsburg 
(commercial 
improved) 

Century Plaza Dev Corp/Mazzei 
Hyundai 

4021 Port Chicago Hwy 
Concord CA 94520 

74-112-07 

3900  Belle  Antioch 
(single family 
improved) Pawlowski Anna E 

4356  Whitehaven  Baton 
Rouge  CA  70808 
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BLOCK 25 
 

 
The following table summarizes the permits and approvals that are anticipated to be needed from other agencies, and their status. 
 

Agency Permit or Approval Status 
Regional Water Quality 
Control Board 

§401 Water Quality 
Certification 

Pending 

California Department of 
Fish and Game 

California Fish and 
Game Code §1602  

Pending 

US Fish and Wildlife 
Service 

BO BO issued (1-1-05-F-0158) on 6/13/05 
(included in Appendix A) 
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Appendix A 
 

Project Location Map 
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Appendix B 
 

Plan View and Cross-Sectional Map 
 
 
 

DD-20 Key Map 
 
DD-21 – DD-24 Kirker Creek RCB Extension 
 
DD-25 – DD-30 Old Kirker Creek RCB Replacement 
 
DD-31 – DD-32 Old Kirker Creek Headwall Replacement 
 
DD-33 – DD-35 Los Medanos Wasteway RCB Extension 
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Appendix C 
 

USFWS Biological Opinion 
 

Issued 06/13/2005 
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Appendix D 
 
 

NOAA Letter of Concurrence 
 

Issued June 1, 2004 
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Appendix E 
 

Impacts to Jurisdictional Waters 
 

(Rapanos Reach 1 – 5) 
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Appendix F 
 
 

Mitigation and Monitoring Plan for Wetlands  
 

and Other Waters of the U.S. 
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1. Section 1 ONE Introduction 

This document describes the proposed off-site mitigation for impacts to jurisdictional wetlands 

and other waters of the U.S. from potential impacts of the proposed State Route 4 Widening 

Project. The purpose of the proposed project is to reduce existing congestion, improve traffic 

operations, encourage high occupancy vehicle (HOV) use, and accommodate anticipated travel 

demand through the year 2030 by providing sufficient right-of-way to accommodate multi-modal 

transportation. 

The project is estimated to permanently impact 0.139 acre of wetlands/waters (WL/WUS), 0.089 

acre of other waters of the U.S. (OWUS) and 0.008 acre of waters of the state (WS).  In addition, 

there will be temporary impacts to 0.009 acre of OWUS, as well as to 0.140 acre of culvert 

waters of the U.S. (CWUS). This mitigation report provides the project background as well as 

compensation possibilities that are appropriate for the losses of jurisdictional WL/WUS, OWUS, 

and WS.  
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2. Section 2 TWO Project Background 

2.1 PROJECT DESCRIPTION 

The California Department of Transportation (Caltrans), in cooperation with the Federal 

Highway Administration (FHWA) and Contra Costa Transportation Authority (CCTA), proposes 

to widen State Route 4 (SR4), its interchanges, and affected local roadways from approximately 

0.84 mile west of Loveridge Road to approximately 0.70 mile east of Hillcrest Avenue. The SR4 

corridor is currently facing severe problems which include traffic congestion and inefficient 

energy use, as well as deteriorating air quality and traffic safety. Correcting conditions on SR4 is 

a necessary component of the overall program to improve transportation through Contra Costa 

County. The project will require reconstruction of all interchanges within the project limits and 

would include the addition of auxiliary lanes between interchanges to facilitate on and off traffic 

movements.  

The proposed project will consist of the following actions:

Widen SR4 from the existing four lanes to eight lanes. The widened freeway would consist 

of an HOV lane and three mixed-flow lanes in each direction. 

Preserve sufficient width in the SR4 median through the Loveridge Road Interchange to 

accommodate the possibility of future public transit improvements.  

Eliminate partial interchange at G Street and reconstruct the overcrossing. 

Add auxiliary lanes on SR4 between interchanges from the on-ramps to the off-ramps. 

Provide capability to create ramp metering facilities, including high occupancy vehicle 

(HOV) preferential lanes and California Highway Patrol (CHP) enforcement areas, where 

feasible.  

Widen Roosevelt Lane pedestrian undercrossing and the Cavallo Road undercrossing. 

Extend drainage facilities that cross SR4 in the project area.

Reconstruct SR4 interchanges to accommodate the freeway widening at: 

- Loveridge Road 

- Somersville Road 

- Contra Loma Boulevard- L Street 

- Lone Tree Way –A Street 

- Hillcrest Avenue 

The proposed project would conform to improvements currently being constructed to the west of 

the project area as part of the Route 4/ Railroad Avenue Interchange Project (by others) as well 

as improvements proposed to the east of the project as part of the SR4 Bypass Project (by 

others).

Caltrans is undertaking final design of the first segment of the project, Loveridge Road to 

Somersville Road. Considerations for the remainder of the SR4 East corridor from Somersville 

Road to the eastern project limit (0.70 mile east of Hillcrest Avenue) is based on project design 

plans.
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2.2 PROJECT AREA 

The project area is defined as the area that may be disturbed during project construction, located 

on the Route 4 corridor in Contra Costa County, 0.84 mile west of Loveridge Road (PM 23.7) to 

approximately 0.7 mile east of Hillcrest Avenue (PM 29.7). The SR4 project area is slightly 

more than 6.1 miles in length (9.8 kilometers). The project area extends slightly beyond the 

anticipated 8-lane area of the proposed highway, to accommodate for construction equipment. 

The proposed project location is depicted in Figure 1. 
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3. Section 3 THREE Environmental Setting 

3.1 DESCRIPTION OF BIOLOGICAL COMMUNITIES 

The project corridor includes the SR4 roadway from approximately 1.33 kilometers (km) west of 

Loveridge Road to East Antioch in Contra Costa County. The project corridor encompasses 

approximately 6.1 miles (9.8 km) of highway and ranges in elevation from 12 feet (3.66 meters) 

to 35 feet (10.67 meters) above sea level. Current land use in the project area is primarily 

commercial, but also includes residential developments and some open agricultural fields.  

The project corridor traverses four vegetation communities and a number of jurisdictional 

waters. Biological communities identified within the project corridor include freshwater 

emergent wetland, non-native grassland, ruderal/disturbed, and windrow. A brief description of 

each community and its associated wildlife assemblage is provided below.  

3.1.1 Freshwater Emergent Wetland 

Freshwater marshes are found throughout California and are among the most productive wildlife 

habitats within the state. These marshes are found in various land depressions or at the edges of 

rivers and lakes. They provide food, cover, and water for more than 160 species of birds, and a 

variety of mammals, reptiles, and amphibians. California Red Legged Frogs (Rana aurora 

draytonii) are among the species that could utilize these freshwater communities in the greater 

project area. 

3.1.2 Non-Native Grassland 

This community, primarily composed of non-native grasslands, occurs intermittently along SR4. 

It is typically found on fine-textured, usually clay soils, which may range from moist, possibly 

even waterlogged, during the rainy season to very dry during the dry season. Grasslands provide 

foraging and nesting habitat for a wide variety of wildlife species including raptors, small 

mammals, amphibians and reptiles.  

3.1.3 Ruderal/Disturbed and Croplands 

This community type encompasses urban development, highly disturbed vegetation 

communities, highly eroded/disturbed areas, and erosion control areas, and active or fallow 

croplands. The ruderal areas observed in the SR4 corridor occur intermittently and have a high 

incidence of exotic plant invasion. This is the most common community type found within this 

highly developed urban environment. 

3.1.4 Windrow

Windrows occur in SR4 intermittently along the road, both within and adjacent to the project 

right-of-way. This community consists of various tree species that have been planted for 

ornamental or commercial purposes. Windrows may provide roost, perches, and nest sites for 

various bird species, particularly raptors. Its litter layer may provide cover for small vertebrate 

species.
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4. Section 4 FOUR Impacts 

4.1 SUMMARY OF IMPACTS TO WETLANDS AND OTHER WATERS OF THE U.S. 

There are eight jurisdictional drainages found within the project corridor. These are primarily 

stream channels that cross underneath State Route 4. Because the project involves the widening 

of an existing roadway, opportunities to avoid wetlands that run along or cross the roadway are 

limited. Still, only four of these drainages are impacted by the SR4 widening project. 

4.1.1 Wetland Regulations 

As established in Section 404 of the Clean Water Act (33 U.S.C. 1344), the U.S. Army Corps of 

Engineers (USACE) has final authority over the identification of wetlands and other waters of 

the U.S. in the project vicinity, including their jurisdiction, determination of areas affected by the 

project, and the type of permits and conditions required. A “no net loss” of wetland acreage or 

value policy is established within both the state and federal executive branches. 

The project area was originally delineated and approved by USACE in 2002. A wetland re-

verification of the study area has been completed and was submitted to USACE on January 29, 

2008, along with this mitigation report. 

4.1.2 Affected Environment 

Habitat values and functions of the wetland sites in the SR4 corridor are of low quality and 

limited value due to several factors such as fragmentation, small size, isolation from other 

wetland areas, and lack of ecotones or riparian vegetation. Plant and animal species observed in 

the project area are recorded as generalist species that inhabit a broad spectrum of habitats. 

Based on the URS reverification of the existing wetland delineation, the sum of 2.216 acres of 

wetland and other waters of the U.S. (including 1.599 acres of CWUS) were delineated at the 

following locations along the project corridor: 

Kirker Creek 

Old Kirker Creek  

An unnamed drainage channel (tributary to Kirker Creek) located west of Loveridge Road 

and north of SR4. 

Los Medanos Wasteway 

West Antioch Creek 

The project will permanently affect 0.236 acre of WL/WUS, OWUS, and WS. In addition, 0.009 

acre of OWUS and 0.140 acre of CWUS will be temporarily impacted by the proposed project. A 

summary of permanent (construction phase) impacts are presented in Table 4-1, a detailed 

breakdown of impacts and mitigation is provided in Appendix A. These values were acquired 

from the Wetland Reverification for State Route 4 (East) Widening Project: Loveridge Road to 

State Route 160 (URS, 2007). This reverification was verified by USACE on January 5, 2009 

(File  Number: 2002-26746S) Impacts to wetlands and other jurisdictional waters are shown in 

Sheets 1-5. 
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The project will temporarily impact 0.005 acre of other waters of the U.S. (OWUS 1) within 

Kirker Creek (Sheet 1), and 0.004 acre (OWUS 5) within the Los Medanos Wasteway   (Sheet 

3).  These impacts will be caused by the restructuring of these engineered sections of the 

channels as a result of road widening.  OWUS 1 will be slightly widened, and the concrete lined 

channel will be replaced with a rock-slope protection (RSP) lined channel, as shown in the 

Kirker Creek Drainage Plans (Appendix B).  OWUS 5 will be temporarily impacted due to 

relocation of the existing culvert outfall apron as the roadway is widened.  OWUS 5 is an 

unvegetated sandy channel that will be regraded to its original shape following construction.

There will be no impacts to wetland vegetation as a result of either of these two temporary 

impacts.  As a result, no mitigation, beyond regrading, will be necessary for these impacts.  No 

other temporary impacts occur as a result of this project.

Table 4-1 Permanent Impacts to Wetlands and Other Waters of the U.S. and the 

State from Proposed SR4 Widening Project 

Affected Features Permanently 

Affected by 

Project (Acres) 

Suggested 

Mitigation Ratio 

Proposed Offsite 

Mitigation (Acres) 

Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway

Wetland/ Waters of the U.S. 0.079 4:1 0.316 

Other Waters of the U.S. 0.023 4:1 0.092 

Waters of the State 0.008 4:1 0.032 

West Antioch Creek

Wetlands/ Waters of the U.S. 0.060 4:1 0.240 

Other Waters of the U.S. 0.066 4:1 0.264 

Waters of the State NA 4:1  

Total 0.236  0.944 
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5. Section 5 FIVE Avoidance and Minimization 

5.1 WETLANDS AND OTHER WATERS OF THE U.S. AND THE STATE

Impacts to wetland/waters, other waters of the U.S, culvert waters of the U.S., and waters of the 

State will be avoided and minimized during construction through the following on-site measures. 

Water Quality Impact Avoidance Measures 

Contractors will be required to implement a SWPPP as part of the NPDES General Construction 

Activity Storm Water Permit. Measures in the plan would include: 

Excessive siltation and sedimentation will be avoided by not working during the rainy season 

(October 16 – May 31 at the Contra Loma Interchange (West Antioch Creek); October 16 – 

March 31 at all other locations); 

Conducting all construction work according to site-specific construction plans that minimize 

the potential for sediment input to the aquatic system.  Erosion control procedures will be 

implemented to prevent discharge of soil and backfill material into adjacent sensitive 

habitats, waterways, or wetlands. These measures will include: 

- silt fences; 

- biodegradable soil stabilization blankets; 

- mulching;

- vegetated upland buffers; 

- hydroseeding with tackifiers; and 

- seeding with native species. 

All non-cultivated bare ground will be treated with appropriate erosion control measures 

according to the SWPPP;  

Minimizing the areas to be cleared, graded, and recontoured; 

Grading and shaping of disturbed areas to restore natural topography; 

Avoiding riparian and wetland vegetation outside the construction zone by installing 

Environmentally Sensitive Area fencing (ESA fencing); 

Covering bare areas with mulch and revegetating all cleared areas using native species;

Providing areas located outside the OHWM for staging, refueling, and storing equipment, 

materials, fuels, lubricants, solvents, and other possible contaminants; 

Preventing raw cement, concrete or concrete washings, asphalt, paint or other coating 

material, oil or other petroleum products, or any other substances that could be hazardous to 

aquatic life from contaminating the soil or entering watercourses; 

Establishing a spill prevention and countermeasure plan before project construction that 

includes strict onsite handling rules to keep construction and maintenance materials out of 

drainages and waterways. This includes cleaning up all spills immediately according to the 

spill prevention and countermeasure plan; and 

Avoiding operation of equipment in flowing water.
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Stream Diversion Limits 

Caltrans proposes to implement the following stream diversion measures, in order to avoid 

impacts to stream channels during construction work: 

Temporary creek diversion systems will be established for all creek channels affected by 

the project. These creek channels are Kirker Creek, Old Kirker Creek, Los Medanos 

Wasteway, and West Antioch Creek (Contra Loma Interchange). 

A possible option that is being investigated at Contra Loma Interchange is to establish 2 

separate temporary water diversion systems at West Antioch Creek. For the first system, 

a cofferdam will need to be placed upstream of the open 120-inch reinforced concrete 

pipe (RCP), underneath Fitzuren Road, southwest of the G Street interchange. Base flows 

traveling down West Antioch Creek toward the freeway would collect behind this 

cofferdam and eventually drain westerly along their historic path and eventually enter the 

upstream end of the triple 5 x 3 foot reinforced concrete box (RCB) at Contra Loma 

Boulevard. The triple 5 x 3 foot RCB outfalls into the open channel portion of West 

Antioch Creek further downstream. The second temporary water diversion system would 

have to be applied upstream of the triple 5 x 3 foot RCB while it is being replaced at its 

downstream end.  A City of Antioch 6 x 3 foot RCB empties into this system which 

means there will be a significant base flow to contend with during the summer months.  

A water-filled cofferdam would be temporarily installed at this location to deal with these 

base flows.

Corrugated steel pipe (CSP), sized at about 48 inches in diameter for dry-season flows, 

will be utilized wherever pipe is necessary. Clean gravel and filter fabric would also be 

installed. The cofferdams, filter fabric, and corrugated steel pipe will be removed from 

the creek bed after completion of the project.

These creek diversion systems are only to be used between April 1
st
 and October 15

th
 for 

the Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway creek diversion 

systems, and between June 1
st
 and October 15

th
 for the West Antioch Creek diversion 

system. 

Caltrans will ensure that a biologist is on site prior to dewatering to ensure no sensitive 

aquatic species are stranded.

A gravel cofferdam wrapped with an impermeable plastic liner will be placed upstream 

of the work area to direct base flows through an appropriately sized diversion pipe. The 

diversion pipe will extend through the Contractor's work area and outlet through a 

sandbag dam at the downstream end. 

Once the temporary creek diversion systems are no longer required, the CSP, the 

sandbags, the gravel dam, and the impermeable plastic liner will all be removed and the 

creek returned to its natural condition.

Constructing sediment catch basins across stream channels immediately below the project 

site will be implemented when performing in-channel construction to prevent silt- and 
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sediment-laden water from entering the main stream flow. Accumulated sediments will 

be periodically removed from the catch basins.

Revegetation of Upland Areas 

Upland plant communities will be temporarily affected by construction.  Revegetation of upland 

area in the vicinity of aquatic features will reduce erosion and sedimentation into receiving 

bodies.  Non-native grassland and ruderal plant communities will be replaced with native plant 

species. Revegetation of the temporarily impacted areas outside of wetland habitats will be 

conducted with a commercially available native seed mix. To minimize erosion, seeding and 

planting activities will be completed by the end of December of the final construction year for 

each respective construction segment. 
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6. Section 6 SIX Mitigation Goals 

Caltrans proposes to implement off-site mitigation for permanent impacts to jurisdictional 

waters. This section describes the long-term goals of the proposed mitigation. These goals 

include the types of habitats to be restored, enhanced, or compensated. 

6.1 WETLAND MITIGATION GOALS 

The proposed wetland mitigation plan has two primary goals:  

Avoidance and minimization of impacts to wetlands and other jurisdictional waters; and 

Provide compensation for permanent losses of wetlands and other waters. 

Specific goals related to performance of the wetland mitigation are referenced in the 

performance criteria associated with the off-site mitigation proposal. 

6.1.1 Avoidance and Minimization of Impacts to Wetlands and OWUS 

Whenever possible, impacts to jurisdictional waters will be avoided. The avoidance and 

minimization techniques described in Section 5 (Avoidance and Minimization) reduce negative 

impacts to WL/WUS and OWUS. This goal serves to reduce the amount of on-site restoration 

and off-site mitigation required.  

6.1.2 Provide Compensation for Permanent Impacts to Jurisdictional Waters 

Caltrans proposes to provide off-site compensation for the permanent loss of WL/WUS (0.139 

acre of permanent impacts) as well as the permanent loss of OWUS (0.089 acre of permanent 

impacts). The goal of the proposed mitigation is to provide compensation for the loss of 

jurisdictional waters that will be appropriate ecologically (same wetland and/or ecosystem type) 

and geographically (in proximity to the project).  As wetlands will be provided as compensation 

for impacts to OWUS, a mitigation ratio of 4:1 is proposed to compensate for out of kind 

replacement of jurisdictional aquatic features.  Providing high-quality wetland compensation for 

the loss of low-quality OWUS areas is expected to satisfy mitigation requirements. Based on 

mitigation ratios provided in Table 4-1, 0.944 acre of jurisdictional waters will be obtained to 

complete off-site mitigation. The off-site mitigation will occur at the mitigation bank identified 

in Section 8 (Proposed Off-Site Mitigation). 
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7. Section 7 SEVEN Proposed Off–Site Mitigation 

7.1 SELECTION OF OFF-SITE MITIGATION 

Locations for off-site mitigation were evaluated to acquire the most suitable habitat replacement 

based on the following criteria:

Compatibility with target wetland types (freshwater emergent) 

Compatibility with sensitive species target habitat as well as habitat values 

Lands or projects available for enhancement, restoration, and/or creation of wetland or 

sensitive species habitat in close proximity to proposed project site, within Contra Costa 

County

All possible mitigation or conservation banks, as well as sites for habitat enhancement and/or 

creation, in the Contra Costa County region were investigated as possible mitigation 

opportunities for this project. Potential sites were found in listings from the USFWS and CDFG 

websites, web searches, and other potential sources. Table 7-1 presents the organizations and 

projects identified and contacted as potential options for the off-site mitigation project, as well as 

a description of their mitigation potential. 

Table 7-1 Summary of Mitigation Opportunities Considered for the Proposed SR4 

Widening Project 

Site/Organization Species/Habitat 

Acres/Credits 

Available Location Description/Project Status 

Elsie N. Gridley 

Mitigation Bank  

WL Yes Contra Costa 

County 

Several restoration projects 

available for wetlands. 

Wildlands Inc. Holland 

Tract Preserve 

WL No* Contra Costa 

County 

Located 3 miles east of project 

site, potential for restoration 

and creation of freshwater 

marsh. Mitigation bank not yet 

operational. 

Muir Heritage Land 

Trust

CRLF, WL No* Contra Costa 

County 

Several potential projects 

available for restoration, 

protection and preservation 

purposes. Nothing concrete 

specified.

Life Garden WL No* Contra Costa 

County 

Iron Horse Corridor in Walnut 

Creek Watershed. Project is not 

currently established. 

Nature Conservancy WL No* California No current projects available 

for mitigation or easements. 

American Land Trust WL No* Contra Costa 

County 

Awaiting approval for land use 

as mitigation bank 

French Camp WL No* Contra Costa 

County 

Not yet approved by USACE to 

sell mitigation credits 

San Joaquin Valley 

Mitigation Bank 

WL No* San Joaquin 

County 

No current projects available 

for mitigation 
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Table 7-1 Summary of Mitigation Opportunities Considered for the Proposed SR4 

Widening Project 

Site/Organization Species/Habitat 

Acres/Credits 

Available Location Description/Project Status 

California State Parks, 

Cowell Ranch 

WL, CRLF No* Contra Costa 

County 

No current projects available 

for mitigation 

Trust for Public Lands WL No* Contra Costa 

County 

No current projects available 

for mitigation 

TARC, Trails for 

Richmond 

WL No* Contra Costa 

County 

No current projects available 

for mitigation 

Bryte Ranch Mitigation 

Bank 

WL No* El Dorado, Placer, 

Sacramento 

Counties 

No current projects available 

for mitigation near Contra 

Costa County 

East Bay Regional 

Parks

WL, CRLF No* Contra Costa 

County 

An HCP covers the restoration 

of a riparian channel near 

CRLF habitat.  

CRLF  =  California Red-Legged Frogs                                        WL  =  Wetlands 

USFWS  =  US Fish and Wildlife Service                                        HCP = Habitat Conservation Plan               

USACE =  US Army Corps of Engineers                                               

*Denotes organizations which do not currently have available programs (As of Nov. 2007), but may become open in 

the future. 

7.2 PROPOSED OFF-SITE MITIGATION FOR JURISDICTIONAL WATERS 

Mitigation will take effect for both permanently and temporarily impacted jurisdictional waters 

following USACE 2002 no-net-loss guidelines. Although most jurisdictional waters onsite 

constitute poor habitat quality, wetlands will be mitigated at the ratios presented in Table 4-1 and 

discussed above in Section 6.1.2. Following these recommendations, Caltrans will purchase 

wetland credits equivalent to 0.944 acres.

7.2.1 Elsie N. Gridley Mitigation Bank 

The Elsie N. Gridley Mitigation Bank (EGMB) is approved by USACE to sell wetlands and 

vernal pools for recreation, restoration, and preservation credits. This particular bank service area 

extends into eastern Contra Costa County, in close proximity to the SR4 project area. The 

purchase of mitigation credits at the Elsie N. Gridley Mitigation Bank would offer the best fit for 

project mitigation, since these are the best available high quality wetlands in the SR4 proximity. 

The established habitat presented at EGMB offers the best potential mitigation within the Bay 

Area. The Elsie N. Gridley Bank has several projects, and serves the area in east Contra Costa 

County, as is outlined in Figure 2. 
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8. Section 8 EIGHT Mitigation Implementation 

8.1 PRESERVATION OF HABITAT AT ELSIE N. GRIDLEY MITIGATION BANK 

Wetland preservation credits will be purchased at the Elsie N. Gridley Mitigation Bank (EGMB) 

to compensate for the project’s permanent impacts to wetlands and other waters of the U.S. 

Documentation to USACE will need to be provided stating the correct number of credits 

allocated to the EGMB before the start of construction, scheduled for May 2009.
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9. Section 9 NINE Monitoring 

9.1 OFF-SITE MITIGATION MONITORING

Purchased Mitigation Bank Credits and Conservation Easements 

Prior to initiation of ground disturbing activities on the SR4 project, Caltrans shall provide 

evidence to USACE, CDFG, and RWQCB that the appropriate number of credits for 

jurisdictional waters have been dedicated at EGMB. All monitoring and performance standards 

shall be the responsibility of the mitigation bank, species fund, or conservation easement 

managers. 
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10. Section 10 TEN Contingency Plan 

10.1 JURISDICTIONAL WATERS CONTINGENCY PLANS 

10.1.1 Wildlands, Inc. Holland Tract Preserve 

If it is not possible to purchase credits from the Elsie N. Gridley Mitigation Bank before the 

initial start of construction, credits will be pursued at Wildlands Inc. Holland Tract Preserve. 

Wildlands Inc. has recently purchased approximately 263 acres of land, known as the Holland 

Tract, located in East Contra Costa County near Oakley, about 16 miles east of the SR4 project. 

The preserve is bordered by sloughs and rivers feeding the Sacramento-San Joaquin Delta. The 

preserve plans on establishing or enhancing 107.5 acres of wetlands and open water habitat. 

These wetland environments will include both freshwater and tidally influenced wetlands. 

Although the Holland Tract Preserve is an excellent opportunity for SR4 mitigation purposes, as 

it provides credits for wetland habitat restoration and creation, this project is in the planning 

stages. The project site is outlined in Figure 3. 
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Appendix A 

Impacts to Jurisdictional Features 
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Appendix A: Impacts to Jurisdictional Features 

Feature
Name 

Impact
Sheet Segment Impact Type Feature Type 

Impact
Acres 

Linear Feet 
Impact

Mitigation
Ratio

owus 1 1 Loveridge-Somersville  Temporary Other Waters of the U.S. 0.005 82 NA

owus 4 2 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.005 66 4:1

owus 5 3 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.011 51.3 4:1

owus 5 3 Loveridge-Somersville  Temporary Other Waters of the U.S. 0.004 10 NA

owus 6 3 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.007 13.5 4:1

Loveridge-Somersville 
Total Temporary 
OWUS

0.009

Loveridge-Somersville 
Total Permanent 
OWUS

0.023

           

owus 10a 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.002 20 4:1

owus 10b 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.007 100 4:1

owus 11 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.003 10 4:1

owus 7a 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.015 85 4:1

owus 7b 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.031 295 4:1

owus 8 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.004 44 4:1

owus 9 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.004 80 4:1

Somersville- Route 160 
Total Permanent 
OWUS

0.066

             

ws 1 1 Loveridge-Somersville  Permanent Waters of the State 0.008 698 4:1

Loveridge-Somersville 
Total Permanent 
WS

0.008

             

wl/wus 1 1 Loveridge-Somersville Permanent Wetland/Waters of the U.S. 0.048 98 4:1

wl/wus 2 2 Loveridge-Somersville  Permanent Wetland/Waters of the U.S. 0.010 10 4:1

wl/wus 3 2 Loveridge-Somersville  Permanent Wetland/Waters of the U.S. 0.021 66 4:1

Loveridge-Somersville 
Total Permanent 
WL/WUS 0.079
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Appendix A: Impacts to Jurisdictional Features (continued) 

Feature
Name 

Impact
Sheet Segment Impact Type Feature Type 

Impact
Acres 

Linear Feet 
Impact

Mitigation
Ratio

wl/wus 10 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.002 20 4:1

wl/wus 11 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.009 40 4:1

wl/wus 5a 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.008 65 4:1

wl/wus 5b 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.013 90 4:1

wl/wus 6 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.011 44 4:1

wl/wus 7 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.003 24 4:1

wl/wus 8 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.005 72 4:1

wl/wus 9a 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.002 20 4:1

wl/wus 9b 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.007 30 4:1

Somersville- Route 160 
Total Permanent 
WL/WUS 0.060

Temporary 
Impacts

Permanent  
Impacts

Total
Impacts

Total ws 0.000 0.008 0.008 

Total owus 0.009 0.089 0.098 

Total wl/wus 0.000 0.139 0.139 

Grand Total 0.009 0.236 0.245 
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Appendix B 

Drainage Plans 

04-2285E4 INFORMATION HANDOUT

PAGE-119



04-2285E4 INFORMATION HANDOUT

PAGE-120



04-2285E4 INFORMATION HANDOUT

PAGE-121



04-2285E4 INFORMATION HANDOUT

PAGE-122



 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G 
 
 

Stream Diversion Plans 
 

04-2285E4 INFORMATION HANDOUT

PAGE-123



 
Stream Diversion Plans 

 
• Temporary creek diversion systems will be established for all creek channels affected 

by the project.  These creek channels are Kirker Creek, Old Kirker Creek, Los 
Medanos Wasteway, and West Antioch Creek (Contra Loma Interchange).   

• These creek diversion systems are only to be used between April 1st and October 15th 
for the Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway creek diversion 
systems, and between June 1st and October 15th for the West Antioch Creek diversion 
system.  

• An upstream gravel dam is used to direct the base flows during the dry season 
through an appropriately sized diversion pipe (The pipe diameter varies from 700 – 
900 mm, depending on the location). This plastic diversion pipe passes through the 
Contractor's work area and discharges flows through a downstream sandbag 
cofferdam wrapped with an impermeable polyethylene liner.  The pipe will discharge 
15-20 feet upstream from the construction area.  Only clean gravel, sandbags, and 
filter fabric will be used. 

• A possible option that is being investigated at Contra Loma Interchange is to establish 
2 separate temporary water diversion systems at West Antioch Creek.  For the first 
system, a cofferdam will need to be placed upstream of the open 120-inch reinforced 
concrete pipe (RCP), underneath Fitzuren Road, southwest of the G Street 
interchange. Base flows traveling down West Antioch Creek toward the freeway 
would collect behind this cofferdam and eventually drain westerly along their historic 
path and eventually enter the upstream end of the triple 5 x 3 foot reinforced concrete 
box (RCB) at Contra Loma Boulevard. The triple 5 x 3 foot RCB outfalls into the 
open channel portion of West Antioch Creek further downstream.  The second 
temporary water diversion system would have to be applied upstream of the triple 5 x 
3 foot RCB while it is being replaced at its downstream end.  A City of Antioch 6 x 3 
foot RCB empties into this system which means there will be a significant base flow 
to contend with during the summer months.  A water-filled cofferdam would be 
temporarily installed at this location to deal with these base flows. 

• The construction of sediment catch basins across stream channels immediately below 
the project site when performing in-channel construction to prevent silt- and 
sediment-laden water from entering the main streamflow (accumulated sediments 
would be periodically removed from the catch basin). 

• Caltrans will ensure that a biologist is on site prior to dewatering to ensure no 
sensitive aquatic species are stranded. 

• Once the temporary creek diversion systems are no longer required, the plastic pipe, 
the sandbags, the gravel dam, and the impermeable plastic liner will all be removed 
and the creek returned to its natural condition. 

• The following figures are some representative plans of the proposed water diversion 
systems.   

04-2285E4 INFORMATION HANDOUT

PAGE-124



04-2285E4 INFORMATION HANDOUT

PAGE-125



04-2285E4 INFORMATION HANDOUT

PAGE-126



04-2285E4 INFORMATION HANDOUT

PAGE-127



04-2285E4 INFORMATION HANDOUT

PAGE-128



04-2285E4 INFORMATION HANDOUT

PAGE-129



04-2285E4 INFORMATION HANDOUT

PAGE-130



04-2285E4 INFORMATION HANDOUT

PAGE-131



04-2285E4 INFORMATION HANDOUT

PAGE-132



04-2285E4 INFORMATION HANDOUT

PAGE-133



04-2285E4 INFORMATION HANDOUT

PAGE-134



04-2285E4 INFORMATION HANDOUT

PAGE-135



04-2285E4 INFORMATION HANDOUT

PAGE-136



04-2285E4 INFORMATION HANDOUT

PAGE-137



04-2285E4 INFORMATION HANDOUT

PAGE-138



04-2285E4 INFORMATION HANDOUT

PAGE-139



04-2285E4 INFORMATION HANDOUT

PAGE-140



04-2285E4 INFORMATION HANDOUT

PAGE-141



04-2285E4 INFORMATION HANDOUT

PAGE-142



04-2285E4 INFORMATION HANDOUT

PAGE-143



04-2285E4 INFORMATION HANDOUT

PAGE-144



04-2285E4 INFORMATION HANDOUT

PAGE-145



04-2285E4 INFORMATION HANDOUT

PAGE-146



04-2285E4 INFORMATION HANDOUT

PAGE-147



04-2285E4 INFORMATION HANDOUT

PAGE-148



04-2285E4 INFORMATION HANDOUT

PAGE-149



04-2285E4 INFORMATION HANDOUT

PAGE-150



04-2285E4 INFORMATION HANDOUT

PAGE-151



04-2285E4 INFORMATION HANDOUT

PAGE-152



04-2285E4 INFORMATION HANDOUT

PAGE-153



04-2285E4 INFORMATION HANDOUT

PAGE-154



04-2285E4 INFORMATION HANDOUT

PAGE-155



04-2285E4 INFORMATION HANDOUT

PAGE-156



04-2285E4 INFORMATION HANDOUT

PAGE-157



04-2285E4 INFORMATION HANDOUT

PAGE-158



04-2285E4 INFORMATION HANDOUT

PAGE-159



04-2285E4 INFORMATION HANDOUT

PAGE-160



04-2285E4 INFORMATION HANDOUT

PAGE-161



04-2285E4 INFORMATION HANDOUT

PAGE-162



04-2285E4 INFORMATION HANDOUT

PAGE-163



04-2285E4 INFORMATION HANDOUT

PAGE-164



04-2285E4 INFORMATION HANDOUT

PAGE-165



04-2285E4 INFORMATION HANDOUT

PAGE-166



04-2285E4 INFORMATION HANDOUT

PAGE-167



04-2285E4 INFORMATION HANDOUT

PAGE-168



04-2285E4 INFORMATION HANDOUT

PAGE-169



04-2285E4 INFORMATION HANDOUT

PAGE-170



04-2285E4 INFORMATION HANDOUT

PAGE-171



04-2285E4 INFORMATION HANDOUT

PAGE-172



04-2285E4 INFORMATION HANDOUT

PAGE-173



04-2285E4 INFORMATION HANDOUT

PAGE-174



04-2285E4 INFORMATION HANDOUT

PAGE-175



04-2285E4 INFORMATION HANDOUT

PAGE-176



04-2285E4 INFORMATION HANDOUT

PAGE-177



04-2285E4 INFORMATION HANDOUT

PAGE-178



04-2285E4 INFORMATION HANDOUT

PAGE-179



04-2285E4 INFORMATION HANDOUT

PAGE-180



04-2285E4 INFORMATION HANDOUT

PAGE-181



04-2285E4 INFORMATION HANDOUT

PAGE-182



04-2285E4 INFORMATION HANDOUT

PAGE-183



04-2285E4 INFORMATION HANDOUT

PAGE-184



04-2285E4 INFORMATION HANDOUT

PAGE-185



04-2285E4 INFORMATION HANDOUT

PAGE-186



04-2285E4 INFORMATION HANDOUT

PAGE-187



04-2285E4 INFORMATION HANDOUT

PAGE-188



04-2285E4 INFORMATION HANDOUT

PAGE-189



04-2285E4 INFORMATION HANDOUT

PAGE-190



04-2285E4 INFORMATION HANDOUT

PAGE-191



04-2285E4 INFORMATION HANDOUT

PAGE-192



04-2285E4 INFORMATION HANDOUT

PAGE-193



04-2285E4 INFORMATION HANDOUT

PAGE-194



04-2285E4 INFORMATION HANDOUT

PAGE-195



04-2285E4 INFORMATION HANDOUT

PAGE-196



04-2285E4 INFORMATION HANDOUT

PAGE-197



04-2285E4 INFORMATION HANDOUT

PAGE-198



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.GDR PLATE NO.: 1

Approximate Project Limit 

LOCATION MAPSOURCE:
2006 GOOGLE MAP DATA, 2006 NAVATEQ

SCALE:

CONTRA LOMA AND G STREET INTERCHANGES
CONTRA COSTA COUNTY, CALIFORNIA
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.GDR PLATE NO.: 3

Approximate Project Limit

GEOLOGIC MAP
1 KM00.51

SCALE:

LEGEND:

CONTRA LOMA AND G STREET INTERCHANGES
CONTRA COSTA COUNTY, CALIFORNIA

Source: Quaternary Geology of Contra Costa County and 
Surrounding Areas, California: Derived from the Digital Database 
Open File 97-98, E.J. Helley & R. W. Graymer, 1997
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.GDR PLATE NO.: 4

CONTRA LOMA AND G STREET INTERCHANGES
CONTRA COSTA COUNTY, CALIFORNIA

Source: Caltrans Deterministic PGA Map, 
September 2007

Approx. Project
Location

(37 59' 53.13'' N, 121 48' 55.11'' W 
from Google Earth)

FAULT MAP

Legend:

Greenville fault Zone (Clayton Section)

Great Valley fault 5

14

24

351

340

Vaca fault Zone

Greenville fault zone (marshcreek-
Greenville section)

337 Concord fault (Avon Section)

341 Concord fault (Ygnacio valley Section)

0 15 30 Miles
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Plate A-17-1
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Plate A-17-2
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Plate A-18-1
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Plate A-18-2
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FINAL FOUNDATION REPORT 
CONTRA LOMA BOULEVARD UNDERCROSSING (REPLACE) 

AT STATE ROUTE 4  
(BRIDGE NO. 28-0399L/R) 

CONTRA COSTA COUNTY, CALIFORNIA 
EA 2285E1 

 
 

INTRODUCTION 
 
This r eport pr esents t he results of  our  geotechnical e ngineering i nvestigation f or t he pr oposed 
bridge replacement for the Contra Loma Boulevard Undercrossing at Route 4 in Antioch, Contra 
Costa County, California.  O ur work was performed generally in accordance with the scope of  
work as per our  agreement.  T he general location of  the s ite and i ts vicinity are shown on t he 
Project Location Map, Plate 1.   
 
The geotechnical recommendations presented in this report are intended for design input and are 
not intended t o us e a s s pecifications.  T hese r ecommendations s hould not be  us ed f or di rect 
bidding purposes. 
 

PROPOSED CONSTRUCTION 
 
The proposed project consists of the demolition of the existing bridges and replacement by two 
parallel, essentially identical new bridges.  The bridges will separated by 36 feet.  The new bridges 
would accommodate four 12-foot lanes in each direction with 10-foot shoulders.   The bridges will 
be continuous two-span structures, with equal 80-foot spans, and a total length of 160 feet.   The 
proposed de ck will c onsist of  pr ecast pr estressed c oncrete voi ded s lab w ith a  c omposite 
cast-in-place concrete deck.  The superstructure will be supported on a three column bent, a short 
seat abutment (Abutment 1) and a tall seat abutment (Abutment 3).   The columns in the bent will 
be 4-ft by 6-ft octagonal flared columns, each supported on a 78-inch cast-in-drilled-hole (CIDH) 
pile.  The abutments and the Abutment 3 wingwalls will be supported on 14-inch square Caltrans 
Standard Class 200 Alt. ‘X’ precast prestressed concrete piles.  
 
There are plans for the construction of an eBART structure in the space between the two bridges. 
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PURPOSE AND SCOPE 
 
The purpose of this investigation was to evaluate the general soil conditions at the project site, to 
evaluate their engineering properties, and to provide recommendations for foundation support of 
the proposed project.  
 
The scope of work performed for this investigation included a review of the readily available soils 
and g eologic lite rature, o btaining r epresentative s oil s amples a nd lo gging s oil ma terials 
encountered in two drilled borings and one cone penetrometer test (CPT), laboratory testing of the 
collected samples, engineering analysis of the field and laboratory data, and preparation of this 
report.  The basis for this investigation is the preliminary plans provided to us by BKF Engineers. 
We have presented the descriptive log of the boreholes in Appendix A. 
 
Due to l imitations inherent in geotechnical investigations, i t i s neither uncommon to encounter 
unforeseen variations in the soil conditions during construction nor is it practical to determine all 
such variations during an acceptable program of drilling and sampling for a project of this scope.  
Such variations, when encountered, generally require additional engineering services to attain a 
properly constructed project.  We, therefore, recommend that a contingency fund be provided to 
accommodate any additional charges resulting from technical services that may be required during 
construction. 
 
Our r ecommendations i n t his r eport a re b ased on  the above information. Any m ajor d eviation 
should be reported to this office for consideration. 
 

SITE CONDITIONS 
 
The project is located on State Route 4 across Contra Loma Boulevard-A Street in Antioch, Contra 
Costa C ounty.  T he e xisting c rossing consists of  t wo pa rallel pr estressed c oncrete br idges 
constructed in 1951.  Per the As-Built drawings, both bridges (known at the time as Stewartville 
Bridge are three-span s tructures, approximately 90 feet l ong an d 37 feet w ide.  The br idge 
abutments a t t he t wo ends a re s upported on pr ecast pr estressed c oncrete pi les.  T he be nts a re 
supported on concrete f rames.  T he bottom members of the f rames are embedded and serve as  
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spread footing foundations for the internal bents. The present bridge is built on approximately 20 
feet of fill.   
 
The top surfaces of the existing bridges are at approximately Elev. 50 feet.  The top of pavement in 
Contra Loma Boulevard-A Street below the bridges is approximately at Elev 30 feet.  Approach 
fill on both ends of the bridge rises from approximately Elev. 30 feet to Elev. 50 feet. 
 

FIELD EXPLORATION AND LABORATORY TESTING 
 
Initially, based on the plans, discussions with design engineer, and readily available data of the 
proposed project, two (2) exploratory borings were drilled. Subsequently, a cone penetrometer test 
(CPT) w as a dded, a djacent t o one  of  t he bor ings t o reevaluate t he l iquefaction p otential ( see 
section on liquefaction). The boring and CPT locations are shown on the plan portion of the Log of 
Test Borings in Appendix A.  
 
Soil Borings 
 
The borings were drilled on September 20 and 28, 2006, from the top of the road embankments 
adjacent to the existing bridge abutments.  They were advanced with a truck-mounted drill rig, 
using hol low s tem auger dr illing method.  Both the bor ings were dr illed to depths of 100  feet 
below the existing ground surface. 
  
Selected samples were obtained at various depths generally from 3.0-inch O.D. & 2.5 inches I.D. 
(Modified California) samplers above a depth of 50 feet below ground surface and from 2.0-inch 
O.D. & 1.4-inch I.D. (Standard Penetration Test) samplers at depths greater than 50 f eet.  The 
samplers were driven in subsurface soils under the impact of a 140-lb hammer having a free fall of 
30 i nches. T he bl ow c ounts a re pr esented on t he “ Log of  T est B orings”. ( When c orrelating 
standard penetration data in similar soils, the blow counts for the Modified California Sampler can 
be taken as roughly 1.6 times that for the Standard Penetration Test in similar soils). The samples 
were s ealed a nd t ransported t o our  l aboratory f or f urther e valuation a nd t esting. T he f ield 
investigation w as c onducted unde r t he s upervision of  our  f ield e ngineer w ho l ogged t he t est 
borings and prepared the samples for subsequent laboratory testing and evaluation. 
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Cone Penetration Testing (CPT) 
 
CPT work was performed by Gregg Drilling & In Situ, Inc. on October 26, 2007 us ing a truck 
mounted C PT r ig. The C PTs w ere c onducted u sing a  60 -degree co ne a ttached t o a 1 .7-inch 
diameter rod pushed into the subsurface.  The soil resistance exerted to the tip and side of the cone 
were recorded and correlated to soil type, classification and strength characteristics.  Groundwater 
level was estimated from pore pressure dissipation measurements during CPT operation. Detailed 
information from the CPT investigation is presented in Appendix C. 
 
Laboratory Testing 
 
Laboratory t ests w ere pe rformed on s elected samples obt ained dur ing f ield e xploration t o 
determine the physical and engineering properties of the subsoils.  Laboratory data of moisture 
contents, to tal d ensity, grain s ize d istribution, Atterberg Limits and unconfined c ompression 
strengths are pr esented on t he Log of  T est Borings.  Other t ests performed i nclude an 
Unconsolidated U ndrained ( UU) t riaxial t est on a  s ample f rom bor ing CLO-124 and a 
consolidation test on a sample from boring CLO-125. A detailed description of laboratory testing 
performed is presented in Appendix B.  Appendix B also includes Plasticity Charts for Atterberg 
Limits, grain size distribution curves, stress-strain curve for the UU test and the load-deformation 
curve for the consolidation test. 
 
Boring and CPT Logs 
 
The log of test borings (LOTB) sheets, consistent with current Caltrans guidelines, are presented in 
Appendix A. They were prepared from the field logs which were edited after visual re-examination 
of the soil samples in the laboratory and results of classification tests on selected soil samples as 
indicated on t he l ogs. The a brupt s tratum c hanges s hown on t hese l ogs m ay be  gradual a nd 
relatively minor changes in soil types within a stratum may not be noted on the logs due to field 
limitations. CPT logs are also presented on the LOTB sheets at appropriate locations.  
 

SUBSURFACE CONDITIONS 
 

Boring C LO-124 on t he w estern s ide i ndicated predominantly s tiff l ean c lays t o a de pth o f 
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approximately 55 feet. Alternate layers of very dense silty sands and hard clays were encountered 
below 55 -ft de pth. In Boring C LO-125 on t he e astern s ide, m edium de nse s ilty s and w as 
encountered to a depth of approximately 15 feet, underlain by stiff clays and medium dense clayey 
sand layers to a depth of approximately 50 feet. Medium dense sandy soils occurred below 50-ft 
depth to a depth of approximately 85 feet, underlain by layers of very dense silty sand and hard 
clay.  In addition to the new borings, we reviewed two borings in the LOTB sheet from the As-built 
drawings for the existing undercrossing, which are also presented in Appendix A.  The borings, 
drilled in 1961, also show essentially similar soil conditions, e.g. predominantly silty and sandy 
clays.   
 
During field exploration in September 2006, the water levels in the borings were approximately at 
Elev. 8.6 feet at the western end and Elev. 5.3 feet at the eastern end.  However, the groundwater 
may vary with the passage of time due to seasonal groundwater fluctuation, surface and subsurface 
flows, ground surface run-off and other factors that may not be present at the time of investigation. 
 

GEOLOGY 
 
General geologic features pertaining to the site were evaluated with reference to the “Geologic Map 
of Quaternary Geology of Contra Costa County and Surrounding Areas, CA: Derived from Digital 
Database open-file 97-98” by E.J. Helley and R.W. Graymer 1997; Scale 1:100000. Based on t he 
map, the site is located at the boundary of areas covered by Holocene alluvial fan and fluvial deposits 
(Qhaf) and Pleistocene alluvial fan and fluvial deposits (Qpaf). A geologic map of the general project 
area is shown on Plate 2.  Description of the main geologic units is as follows: 

 
Qhaf (Alluvial Fans and Fluvial Deposits (Holocene)) – Alluvial fan deposits are brown or 
tan, medium dense to dense, gravely sand or sandy grave that generally grades upward to 
sandy or silty clay. Near the distal fan edges, the fluvial deposits are typically brown, never 
reddish, medium dense sand that fines upward to sandy or silty clay. The best developed 
Holocene alluvial fans in Contra Costa County are on the Richmond Bay Plain and the fans 
of Sand and Deer Creeks in the Brentwood Area. All other alluvial fans and fluvial deposits 
are confined to narrow valley floors. Several Holocene fans along the south shore of the 
Carquinez Strait have bulbous surface morphology, are short, overlap older Pleistocene 
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surfaces, and may be debris flows. 
 
Qpaf (Alluvial Fans and Fluvial Deposits (Pleistocene)) – Brown dense gravely and clayey 
sand or clayey gravel that fines upward to sandy clay. These deposits display various sorting 
and are located in most stream channels in the county. All Qpaf deposits can be related to 
modern stream courses. They are distinguished from younger alluvial fans and fluvial 
deposits by higher topographic position, greater degree of dissection, and stronger soil 
profile development. They are less permeable than Holocene deposits, and locally contain 
fresh water mollusks and extinct late Pleistocene vertebrate fossils. They are overlain by 
Holocene deposits on lower parts of the alluvial plain, and incised by channels that are partly 
filled with Holocene alluvium on higher parts of the alluvial plain. Maximum thickness is 
unknown but at least 50m (150 feet). 

 
EARTHQUAKE CONSIDERATIONS 

 
Seismic Sources 
 
The project is located in a seismically active part of Northern California.  Many faults exist in the 
area, which are capable of producing earthquakes which may cause strong ground shaking at the 
site. 
 
Applicable ma jor faults in th e v icinity o f th e p roject s ite w ere id entified a nd th eir associated 
maximum earthquake magnitudes were established using the Caltrans 2007 Deterministic PGA 
Map a nd t he a ssociated Data B ase. T he doc uments w ere s upplied t o us  b y C altrans, w ith t he 
understanding that the fault locations in the map and the associated magnitudes in the Data Base 
have essentially been finalized and are appropriate for design purposes. The moment magnitudes 
noted in the table represent the largest earthquakes that could occur on the given fault based on the 
current unde rstanding of  t he r egional te ctonic s tructure. A  f ault ma p of t he pr oject vi cinity is 
shown on Plate 3. 
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Fault  
Fault No.(1) Fault Type Distance from Site 

(miles) 
Maximum Moment 

Magnitude 

Vaca Fault Zone 14 RLSS(2) 5.5 6.9 

Great Valley Fault 5 24 Reverse 
Fault  6.7 6.5 

Greenville Fault Zone 
(Clayton Section) 351 RLSS 6.8 6.6 

Concord Fault Zone (Ygnacio 
Valley Section) 341 RLSS 10.4 6.6 

(1) Number of the Fault in the Data Base associated with the Caltrans 2007 Deterministic PGA Map 
(2) RLSS – Right Lateral Strike Slip Fault 

 
Based on the Caltrans 2007 Deterministic PGA Map and the attenuation relationship by Sadigh et 
al. ( 1997), t he c ontrolling f ault i s t he V aca Fault Z one (Fault N o. 14 in t he m ap), w hich i s 
associated with a  Maximum Moment Magnitude (Mmax)  of  6.9. A  peak bedrock acceleration 
(PBA) of 0.46g is anticipated at the site.   

 

Seismic Hazards/Liquefaction Impact 
 
Potential seismic hazards may arise from three sources: surface fault rupture, ground shaking and 
liquefaction. Since no active faults pass through the site, the potential for fault rupture is relatively 
low.  B ased on a vailable ge ological a nd s eismic i nformation, t he pos sibility of  t he s ite t o 
experience strong ground shaking may be considered significant.  
 
Liquefaction is a phenomenon in which saturated soils are subject to a temporary but essentially 

total loss of shear strength under the reversing, cyclic shear stresses associated with earthquake 

shaking.  Submerged, cohesionless sands and s ilts of  low relative density are the t ype of  soils 

which usually are susceptible to liquefaction - the susceptibility increases with decreasing relative 

density ( reflected b y t he num ber of  bl ows t o d rive a  s ampler), a nd d ecreasing f ines c ontent.  

Accepted p rocedures for t he as sessment o f l iquefaction p otential f or co hesionless s oils ha ve 

evolved over the years through research and field observations (Youd et al, 2001).  Recent research 

and f ield obs ervations h ave s hown t hat c lays of  l ow pl asticity are a lso potentially l iquefiable, 

based on t he m oisture content a nd pl asticity characteristics o f t he cl ay.  P rocedures f or t he 

assessment of liquefaction potential for clay soils have also been established and have received 
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general acceptance (Bray et. al., 2004).  

 

Initial analyses based on the blow counts by the drive sampler indicated the presence of potentially 

liquefiable medium de nse s and l ayers below 5 0-ft de pth in bor ing C LO-125. It i s generally 

accepted that when hollow stem auger drilling techniques are used, the measured blow counts and 

the as sociated l iquefaction an alyses a re l ess r eliable. T hus, a co ne p enetration t est ( CPT) w as 

subsequently performed 23 feet west of boring CLO-125 to confirm/negate the finding. Based on 

the CPT results the potential for liquefaction was found to be low. 

 

FINDINGS AND RECOMMENDATIONS 
 
General 
 
Based on the findings of the investigation, it is our opinion that the site is feasible for the planned 
bridge structures provided the recommendations presented in this report are incorporated into the 
final design and construction.   
 
This r eport w as pr epared s pecifically f or t he pr oposed br idge s tructure a ccording t o t he pl ans 
provided t o us . N ormal c onstruction pr ocedures w ere a ssumed t hroughout our  a nalysis a nd 
represent one of the bases of recommendations presented herein. Our design criteria have been 
based upon the materials encountered at the site. Therefore, we should be notified in the event that 
these conditions are changed, so as to modify or amend our recommendations. 
 
Foundations 
 
For t he pr oposed s tructure, 14-inch s quare C altrans S tandard C lass 200 A lt. ‘ X’ p recast 
prestressed concrete piles are recommended for foundation support at the two abutment locations 
and t he A butment 3 w ingwall and 78-inch C IDH pi les a re r ecommended f or t he c olumn 
foundations for Bent 2.   
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Pile Design 
Pertinent foundation design information was provided by Biggs Cordosa (Structural Engineers for 
the project), which are presented in the following tables (Foundation Design Data and Foundation 
Design Loads). 

 
FOUNDATION DESIGN DATA – Left and Right Bridges 

Support No Design 
Method 

Pile Type Finish 
Grade 

Elev. (ft) 

Pile 
Cut-off 

Elev. (ft) 

Pile Cap Size 
(ft) 

Permissible 
Settlement 

(inch) 

No. of 
Piles per 
Support B(1) L(2) 

Abutment 1 WSD Class 200 
‘Alt. X’ 44.50 40.5 8 72.83 1.0 19 

Bent 2 LRFD 78-in CIDH 32.30 30.30 N/A N/A 1.0 1 

Abutment 3 WSD Class 200 
‘Alt. X’ 32.00 27.50 12 72.83 1.0 34 

Abutment 3 
Wingwall WSD Class 200 

‘Alt. X’ 38.30 31.50 Varies 1.0 7 

Notes:                           (1) B = Width        (2) L = Length 

 
FOUNDATION DESIGN LOADS – Left and Right Bridges 

 
 
 

Support No. 

Service-I Limit State (kips) Strength Limit State  
(Controlling Group, kips)  

Extreme Limit State 
(Controlling Group, kips) 

Total Load Permanent 
Loads Compression Tension Compression Tension 

Per 
Supp. 

Per 
Pile 

Per 
Support 

Per 
Supp. 

Max. 
Per Pile  

Per 
Supp. 

Max. 
Per 
Pile 

Per 
Supp. 

Max. 
Per Pile 

Per 
Supp. 

Max. 
Per 
Pile 

Abutment 1 2130 130 1800 N/A N/A N/A N/A N/A N/A N/A N/A 

Bent 2 1420 1420 1060 2060 2060 0 0 1280 1280 0 0 

Abutment 3 3440 130 3120 N/A N/A N/A N/A N/A N/A N/A N/A 

Abutment 3 
Wingwall 810 90 420 N/A N/A N/A N/A N/A N/A N/A N/A 

Notes:  Total Load for Service-I Limit State = DL + LL (HL93) + Earth 
             Strength Limit State = Assumes LRFD at Bent 2 using 1.25DC + 1.50DW + 1.35LL (P15). 
             Extreme Limit State = DL + Seismic 

 
Consistent with the current Caltrans requirements, Working Stress Design (WSD) was used for the 
abutment foundations and Load Resistance Factor Design (LRFD) was used for the foundations 
for Bent 2 for the two bridges. 
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The abutment foundations were evaluated for the foundation design data and loading conditions 
using C altrans N ovember 2003 B ridge D esign S pecifications f or f oundations, us ing W orking 
Stress Design (WSD) methods. The Bent 2 foundations were evaluated  for the foundation design 
data and loading conditions using AASHTO LRFD Bridge Design Specifications – 3rd Edition, 
with Interims Through 2006 and current Caltrans Memo To Designer 3-1 (Attachment 1). The 
actual load demands on the piles, based upon WSD and LRFD are presented in the table below for 
the two bridges. 
 

LOAD DEMANDS – Left and Right Bridges 

 
 

Support 
No. 

 
 

Design 
Method 

Service Loads 
(kips) 

Required Nominal Resistance  
(kips) 

Required Nominal 
Resistance (kips) 

 
Comp.  

 
Tens. 

Strength Limit Extreme Limit 
 

Comp. 
 

Tens. 
Comp. 
(φ=0.7) 

Tens. 
(φ=0.7) 

Comp. 
(φ=1.0) 

Tens. 
(φ=1.0) 

Abutment 1 WSD 130 0 N/A N/A N/A N/A 260 0 

Bent 2 LRFD 1420 0 2950 0 1280 0 2950 0 
Abutment 3 WSD 130 0 N/A N/A N/A N/A 260 0 
Abutment 3 
Wingwall WSD 90 0 N/A N/A N/A N/A 180 0 

 
Estimation of the pile capacities was made using the site-specific subsurface conditions for the 
loads c omputed above and ot her pe rtinent i nformation pr ovided b y t he S tructural E ngineer. 
Estimation o f th e p ile c apacities w as ma de f or e ach s upport lo cation u sing th e s ite-specific 
subsurface c onditions.  T he t op of  pi le ( bottom of  f ooting) elevations w ere b ased on t he 
information provided by the designer.  
 
The computer program APILE developed by Ensoft, Inc. was used for the computations for the 
precast prestressed concrete piles.  The program computes pile capacities for driven piles using 
four different methods: FHWA Method; US Corps of Engineers Method; Lambda Method; and 
API-RP2A Method from the American Petroleum Institute.  The API-RP2A Method was chosen 
as the basis for the recommended pile tip elevations, since this method was judged to be the most 
appropriate for predominantly clay soils.  The computer program SHAFT developed by Ensoft, 
Inc. was used for the computations for the CIDH piles at Bent 2.  The program computes capacities 
for drilled shafts (CIDH piles) based on pr ocedures proposed by O’Neil and Reese (1999). The 
procedures utilize an α factor (α=0.55) for “Clay” and a β factor for “Sand” where β is a function 
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of depths below ground surface and independent of soil friction angle   The SHAFT program also 
computes th e p ile s ettlement a nd a ssociated mo bilization o f s haft a nd e nd-bearing r esistance, 
consistent with the O’Neil and Reese (1999) procedures. This feature i s particularly useful for 
large diameter (78-inch) piles for Bent 2. 
 
The pile data table is presented below. Pile capacity computations (APILE and SHAFT output) are 
presented in Appendix D. End bearing was neglected in the estimation of axial pile capacities for 
the 24-inch diameter abutment piles. For the 72-inch diameter piles, consideration was given to the 
pile head settlement under the nominal load to approximately 5 percent of the pile diameter. 

 

PILE DATA TABLE – Left and Right Bridges 

Location Pile Type 
Nominal Resistance 

(kips) 
Finish 
Grade 

(ft) 

Cut-off 
Elev. (ft) 

Design  
Tip Elev. 

(ft)(1)  

Specified 
Tip Elev. (ft) Compression Tension 

Abutment 1(2) 
Class 200 ‘Alt. X’ 260 0 44.50 40.50. 

-9.5(a) 
 18.0 (c) -9.5 

Bent 2 78-in CIDH 2950 0 32.30 30.30 
-35.0(a) 

 - 25.0(c) -35.0 

Abutment 3 
Left Bridge Class 200 ‘Alt. X’ 260 0 32.00 27.50 

-19.0(a) 

 5.0 (c) -19.0 

Abutment 3 
Right Bridge(3) Class 200 ‘Alt. X’ 260 0 32.00 27.50 

-21.0(a) 

 5.0 (c) -21.0 

Abutment 3 
Wingwall Class 200 ‘Alt. X’ 180 0 38.16 31.50 

-1.0(a) 
 9.0 (c) -1.0 

Notes:  
1. Design Tip Elevation is controlled by the following demands: (a) Compression; (b) Tension, (c) Lateral 

Loads. 
2. Piles in Abutment 1 assumed to be predrilled through the embankment to Elev. 32.0 feet 
3. Piles in Abutment 3 for right bridge will be predrilled to Elev. 21.0 ft. due to an existing 15” SS utility. 

 
Installation of Precast Prestressed Concrete Piles 
An adequate hammer should be chosen for driving the 14-inch square precast prestressed concrete 
piles. It i s highly r ecommended that pr ior t o s tart of  production pi le dr iving, a  pi le dr ivability 
analysis be performed to assess the adequacy of the hammer and to establish a field pile driving 
criterion.  In the event the piles do not attain the required bearing value at the end of driving, the 
piles should be allowed to stand for a “set period” of at least 24 hours without driving. After the 
required “set period”, at least two piles in the footing should be redriven to determine if the bearing 
value h as b een at tained. If i t i s d etermined t hat t he b earing v alue h as b een at tained, t hen t he 
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remaining piles should be considered satisfactory. In the event unanticipated driving conditions 
are en countered, the Resident E ngineer should consult t he G eotechnical E ngineer for further 
course of action. 
 
Piles at Abutment 3 of the right bridge should be predrilled to Elev. 21.0 feet due to the presence of 
an existing utility line. The Resident Engineer may allow to predrill through the embankment at 
Abutment 1. Predrilling through the abutment should be limited to Elev. 32.0 feet. The predrilled 
holes should have a diameter of not less than the greatest dimension of the pile cross-section plus 6 
inches, consistent with the Caltrans Standard Specifications. After dr iving the pi le, the annular 
space around the pile should be filled with pea gravel to ground surface. 
 
CIDH Pile Installation 
Caltrans standard specifications and standard special provisions (SSP) for “Cast-in-Place Concrete 
Piling” should be used for the construction of CIDH piles.  It is possible that groundwater may be 
encountered during construction and “dry” condition as per the s tandard specifications Section 
49-4 could not be maintained.   
 
Vertical inspection pipes for acceptance testing should be provided in all CIDH piles that are 24 
inches i n d iameter o r l arger, except w hen t he h oles ar e d ry o r w hen t he h oles a re d ewatered 
without the use of temporary casing to control groundwater.  The acceptance test should include 
Gamma- Gamma Logging a nd m ay a lso i nclude cross-hole sonic l ogging.  G amma-Gamma 
Logging should be performed in accordance with California Test 233 Standard (CT233) to check 
the homogeneity of CIDH piles.  Details of the acceptance testing and Gamma-Gamma Logging 
are contained in Caltrans SSP and CT233. 
 
It is prudent to make the contractor aware of these conditions so that he takes appropriate steps to 
comply with the standards and maintain the integrity of the CIDH piles.  T he use of temporary 
steel c asing s hould b e anticipated a t a ll times to  ma intain th e in tegrity o f th e p iles.  I t is  a lso 
recommended t hat t he s pecifications s et cer tain cr iteria f or q ualifications an d p revious w ork 
experience requirements t o p re-qualify th e potential c ontractors. T he in tent is  to  h elp s elect 
qualified contractors to reduce construction issues.  
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All piles excavations should be observed by the geotechnical engineer or regulatory agency prior 
to the placement of reinforcement and concrete so that if conditions differ from those anticipated, 
appropriate recommendations can be made. 
 
Lateral Pile Capacity 
 
Analyses f or l ateral l oad be havior of  t he pi les may b e performed u sing t he LPILE computer 
program. Geotechnical parameters for the development of p-y curves for the LPILE program are 
presented in the tables below.  The parameters are based on field borings, CPT and lab testing data. 
The elevation information is based on the topographic data provided to us. It is recommended to 
use a p-multiplier of 0.6 (60% effective)  and a y-multiplier of 1.0 to consider group effect for piles 
spaced at minimum 3 times the maximum dimension.   
 

Geotechnical Parameters For LPILE Analysis  
Abutment 1 

 
Elevation 

(ft.) 
Generalized Soil Profile 

LPILE 
Soil Type 

Probable 
Soil Strength 

K 
(pci) 

e50 
(in/in) 

Effect 
Unit 

Weight 
(pci) 

49 to 33 Medium Stiff Lean Clay 1, Soft Clay Su = 5.21 100 .010 .0694 

33 to 10 Stiff Lean Clay 3, STIFF CLAY w/o 
water 

Su =  11.81 psi 500 .007 .0723 

10 to -8 Stiff Sandy Lean Clay 
3, STIFF CLAY w/o 
water Su =  11.81 psi 500 .007 .0376 

-8 to -18 Very Dense Silty Sand 8, SAND (API) φ= 40° 150 -- .0405 

-18 to -33 Hard Lean Clay 3, STIFF CLAY w/o 
water Su =  31.25  psi 2000 .004 .0405 

-33 to -45 Very Dense Silty Sand 8, SAND (API) φ = 40° 150 -- .0405 
Ground Surface @ El +49                 Groundwater Table @ El  +10 
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Abutment 3 
 

Elevation 
(ft.) 

 

Generalized Soil Profile 
LPILE 

Soil Type 
Probable 

Soil Strength 
K 

(pci) 
e50 

(in/in) 

Effect 
Unit 

Weight 
(pci) 

49 to 33 Loose to Medium Dense Silty 
Sand 8, SAND (API) φ = 32° 60 -- .0723 

33 to 10 Stiff Lean Clay 3, STIFF CLAY w/o 
water 

Su =  11.81 psi 500 .007 .0723 

10 to 0 Stiff Lean Clay 
3, STIFF CLAY w/o 
water Su =  11.81 psi 500 .007 .0376 

0 to -35 Medium Dense Sand 8, SAND (API) φ = 35° 60 -- .0405 

-35 to -45 Very Dense Sand 8, SAND (API) φ = 40° 150 -- .0405 
Ground Surface @ El +49                 Groundwater Table @ El  +10 

For lateral pile analyses at Bent 2, LPILE analyses were performed for both soil conditions and the 
more conservative results as appropriate should be used for design. 
 
The parameters reported above are based on s tandard pile sizes.  For piles larger than 2 feet in 
diameter, such as for the 6.5-ft diameter CIDH piles at the Bent 2 location, the K values should be 
scaled up and the e50 values should be scaled down by a factor of (pile size/2’)0.5. 
 
Lateral Earth Pressures 
 

Abutment r etaining walls a nd wing w alls s hould b e d esigned to  r esist the f ollowing A pplied 
Lateral Earth Pressures and live load.  These values assume no hydrostatic pore pressure buildup 
behind the wall and are based on well-drained backfill behind the walls supported in native soil.  

  
Applied Lateral Earth Pressure 

 
Active Condition 36 pcf Equivalent Fluid Pressure (EFP) for engineered fill 

 
At-Rest Condition 55 pcf Equivalent Fluid Pressure (EFP) for engineered fill 

 
Passive Resistance For seismic design, use 375 pcf Equivalent Fluid Pressure (EFP), 

engaging the total height of the wall. 
Alternatively, the wall may be designed for a uniform pressure of 5 
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ksf ( ultimate) acting o ver t wice t he he ight of t he abutment 
backwall. 
In ei ther cas e, t he di splacement of  t he w all s hould be  e valuated 
using th e ta ble b elow t o a ssure th at th e w all displacement is  
acceptable: 
 
Wall Deflection/Wall Height                 Pmob/Pult 
                            0.005                                     0.55 
                            0.010                                     0.70 
                            0.015                                     0.82 
                            0.020                                     0.90                 
                            0.025                                     0.97 
                            0.030 and greater                  1.00 
Intermediate values may be interpolated. 

 
Cantilever walls which are free to rotate at least 0.004 radians may be assumed flexible for the 
active c ondition.  W alls t hat a re not  capable of  t his m ovement s hould be  a ssumed r igid a nd 
designed for the at-rest condition.  The effect of any surcharge (dead, live, or traffic load) should 
be added to the preceding lateral earth pressures.  A coefficient of 0.3 may be used to determine the 
additional earth pressure resulting from the surcharge.   
 
Seismic Design Criteria 
 
The value of PBA for the project site was calculated from the distances to the applicable faults in 

the project vicinity using the Caltrans 2007 Deterministic PGA Map and the attenuation relation 

by Sadigh et al. (1997). The computed PBA value was increased by 20% (per Sadigh, 1997), to 

account for the reverse fault effect, wherever applicable. The PBA computations based on Sadigh 

attenuation relation are presented in Appendix D. Based on the computations, the maximum PBA 

computed within the project limit is 0.46g.  

 

Based on t he available boring information in the vicinity of the project site, the subsurface soil 

conditions at the project site generally matches the criteria for Soil Type D, as per Caltrans Seismic 

Design Criteria (Version 1.4, June 2006). Based on Caltrans Seismic Design Criteria and the above 

information, the seismic design criteria are as follows: 
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1. Closest Distance to Fault = 5.5 miles (8.8 km) 
2. PBA    =0.46g 
3. Design ARS Curve =Caltrans S eismic D esign Criteria J une 2006 V ersion 1.4 

Figure B.8 (Soil Profile Type D).  
 
4. Design ARS C urve ( see P late 4 ): Curve ba sed on C altrans SDC ( v. 1.4 ,   6/ 2006) f or 

different structural periods.    The curve is based on (Governing Fault – Vaca Fault Zone; 
Mmax = 6.9) F igure B.8, P BA =  0.46 g. The c urve f or P BA=0.46g w as obt ained b y 
interpolation of the 0.4g and 0.5g curves. The curve is modified for near fault effects as 
required by SDC. Figure B.8 is used since the range in Figure B.7 (e.g. 6.5+/-0.25) is below 
6.9. 

 

A copy of the ARS Design Curve is included on Plate No. 4 of this report.  

 

Per requirements of the Designer, an ARS curve was developed for design of temporary support of 

the left bridge (Bridge No. 28-0399L) bent during construction. Per MTD 20-12, Section II, the 

ground motions for design of  temporary elements for a bridge structure should be based on 10  

percent exceedence in twice the expected duration of the temporary condition, but not less than 10 

years. Accordingly, a  probabilistic ARS curve was developed for 10 pe rcent exceedence in 10 

years (e.g. return period of 95 years) using the information from the interactive USGS website. A 

probabilistic ARS curve for a particular site may be developed from the website for a particular 

return period with the input of the site location (latitude/longitude) and the average shear wave 

velocity (Vs30) over the top 100 feet (30 meters). Since the data for 10 percent exceedence over 10 

years is not directly available from the USGS website, the data was developed by interpolating 

between the available data for 10 percent exceedence in 30 years (return period of 285 years) and a 

5 percent exceedence in 50 years (return period of 72 years). Also, per standard Caltrans practice 

for adjustment for near-fault effects, the computed spectral acceleration was increased linearly by 

0 percent to 20 percent between the periods of 0.5 seconds and 1 second, and uniformly by 20 

percent f or pe riods greater t han 1  s econd. A  t able s howing t he recommended A RS c urve for 

temporary construction is presented below. 
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Grading 
 

All gr ading op erations s hould be  p erformed i n accordance w ith t he pr oject s pecifications and 
Caltrans Standard Specifications for Earthwork (Section 19).  
 
Engineered Fill Engineered f ill s hould be  non -expansive a nd c onsist of  r elatively granular 
material having a P.I. of less than 15.  In addition, we recommend that the material within 3 feet of 
the proposed pavement subgrade have minimum R-values of 15.   T he f ill shall also be  free of 
organic and inorganic debris, rubles and any other deleterious material.  The on-site soils may be 
used as engineered fill, provided they meet the above criteria. 
 

Approach Embankment The ma ximum e mbankment f ill th ickness is a nticipated to  b e 

approximately 15 feet at all the abutment locations. The approach embankments will have a 2(H): 

1(V) slope on both sides. Under the bridge, paved slopes may be constructed at 1.5(H):1 (V) slope. 

The available boring data indicates that the subsurface soil conditions generally consist of stiff to 

very stiff clays. Based on the boring information, it appears that the consolidation settlement due to 

the placement of the embankment fill is anticipated to be relatively quick (during construction) and 

therefore insignificant. Standard Caltrans 30-day waiting period is considered adequate. 
 
 
 

Period, sec. Spectral Acceleration, g 
0 (PGA) 0.2303 

0.1 0.4024 
0.2 0.5202 
0.3 0.5084 
0.5 0.4245 
1.0 0.3092 
2.0 0.1530 
3.0 0.0911 
4.0 0.0640 
5.0 0.0486 

Vs30 = 245 m/sec. 
Includes Near Fault Factor 
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Corrosion 
 
The corrosion investigations performed are in general accordance with the provisions of California 
Test Method 643.  A summary of the corrosion test data is presented below.   
 

Boring Depth (ft) pH Resistivity 
(ohms-cm) 

Sulfate 
(ppm) 

Chloride 
(ppm) 

CLO-124 7-8.5 7.96 780 108.2 22.1 

 
Based on the data, the site subsoil is non-corrosive per Caltrans corrosion design guidelines, and 
standard T ype II m odified or  T ype I-P ( MS) m odified cem ent m ay b e used f or t he co ncrete 
substructures.  The minimum cement factor and cover thickness should be per Caltrans Bridge 
Design Specifications (Section 8.22). 
 
Plan Review 
 
We recommend that final plans for foundations be reviewed by this office prior to construction so 
that the intent of our recommendations is included in the project plans and specifications and to 
further see that no misunderstandings or misinterpretations have occurred. 
 
Construction Observation 
 
To a  de gree, t he pe rformance of  any s tructure i s de pendent upon c onstruction pr ocedures a nd 
quality.  Hence, observation of foundation excavations, and pile installations should be carried out 
by the regulating agencies.  If the subsurface conditions different from those forming the basis of 
our recommendations is encountered this office should be informed in order to assess the need for 
design c hanges.  T herefore, t he r ecommendations pr esented i n t his r eport a re c ontingent upon 
good quality control and these geotechnical observations during construction. 
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INVESTIGATION LIMITATIONS 
 
Our s ervices c onsist of  professional opi nions a nd r ecommendations m ade i n a ccordance w ith 
generally a ccepted geotechnical en gineering p rinciples and p ractices and are based on our s ite 
reconnaissance and the assumption that the subsurface conditions do not  deviate from observed 
conditions.  A ll w ork d one i s i n a ccordance w ith ge nerally accepted geotechnical engineering 
principles and practices.  No warranty, expressed or implied, of merchantability or fitness, is made 
or intended in connection with our work or by the furnishing of oral or written reports or findings.  
The scope of our services did not include any environmental assessment or investigation for the 
presence or absence of hazardous or toxic materials in structures, soil, surface water, groundwater 
or air, below or around this site.  U nanticipated soil conditions are commonly encountered and 
cannot be  f ully de termined b y t aking s oil s amples a nd excavating t est borings; di fferent s oil 
conditions m ay require that a dditional e xpenditures be  m ade dur ing construction to  a ttain a  
properly constructed project.  Some contingency fund is thus recommended to accommodate these 
possible extra costs. 
 
This report has been prepared for the proposed project as described earlier, to assist the engineer in 
the design of this project.  In the event any changes in the design or location of the facilities are 
planned, or if any variations or undesirable conditions are encountered during construction, our 
conclusions and recommendations shall not be considered valid unless the changes or variations 
are reviewed and our recommendations modified or approved by us in writing. 
 
This report is issued with the understanding that it is the designer's responsibility to ensure that the 
information a nd r ecommendations c ontained he rein a re i ncorporated i nto t he pr oject a nd t hat 
necessary steps are also taken to see that the recommendations are carried out in the field.   
 
The findings in this report are valid as of the present date.  However, changes in the subsurface 
conditions can occur with the passage of time, whether they be due to natural processes or to the 
works of man, on t his or adjacent properties.  In addition, changes in applicable or appropriate 
standards occur, whether they result from legislation or from the broadening of knowledge.   
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CONTRA LOMA BOULEVARD UNDERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

Approximate Project 
Location

GEOLOGIC MAP

Source: Quaternary Geology of Contra Costa County and 
Surrounding Areas, California: Derived from the Digital 
Database File 97-98, E.J. Helley & R. W. Graymer, 1997

LEGEND:
SCALE:
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CONTRA LOMA BOULEVARD UNDERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

Source: Caltrans Deterministic PGA Map, 
September 2007

Approx. Project
Location

(37 59' 57.60'' N, 121 49' 17.35'' W 
from Google Earth)

FAULT MAP

Legend:

Greenville fault Zone (Clayton Section)

Great Valley fault 5

14

24

351

340

Vaca fault Zone

Greenville fault zone (marshcreek-
Greenville section)

337 Concord fault (Avon Section)

341 Concord fault (Ygnacio valley Section)
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Comparison spreadsheet of the 2008 USGS Probabilistic Seismic Hazard Data and ARS Online Probabilistic Data (unlock spread
Spectral Accelerations Points from USGS Website at http://earthquake.usgs.gov/research/hazmaps/products_data/2008/data/

Latitude Longitude
37.9994 -121.8216

VS30 (m/s) = 250

Z 1.0 (m) = 0

Z 2.5 (km) = 2

Analysis of ARS Online Results vs USGS Deaggregation Hazard (Adj. By

T (sec)

Base 
Spectrum 

S(a)
Basin 
Factor

Near 
Fault 

Factor

Final Adj. 
Spectrum 

S(a)
Period 
(sec)

USGS 
Interpolated 

Spectral 
Accel.

Adj. for 
Near Fault 

Effect
Adj. for Soil 

Amplification

Adj. For 
Basin 
Effect

Final Adj. 
USGS      

Spec Accel

ARS Online 
Final Adj. 

Spect. Accel.
0.01 0.424 1.004 1 0.425 0 0.446 1.000 0.949 1.000 0.424 0.425
0.02 0.493 1.004 1 0.494 0.2 1.104 1.000 0.792 1.000 0.874 0.873

* Note:  This spreadsheet uses the given latitude and longitude data provided by the user to estimate spectral acceleration values with a probability of exceedence 5% 
975 yr return period).  The four spectral acceleration data points plotted on the graph are from the USGS website and are based on a 0.05 degree grid. Basic interpolati
to estimate intermediate values inside each grid.  Raw Data points are provided in the tabs of this spreadsheet.  Corner grid spectral acceleration data are shown in the
"calculation" tab.

13.7

Near Fault Factor, 
Derived from USGS 
Deagg. Dist (km) =

Input Site Information

Place ARS Online Probabilistic Data Here               "Paste"

0.0
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Period (sec)

Probabilistic ARS (5% Damping)
Comparison of USGS Data & ARS Online

2008 USGS Deag. Hazard (Rock Adj. by CT)

ARS Online

2008 USGS Deag. Hazard (Beta)

Probabilistic_Response_Spectrum_080409     5/25/2010      10:48 AM

0.02 0.493 1.004 1 0.494 0.2 1.104 1.000 0.792 1.000 0.874 0.873
0.022 0.503 1.004 1 0.505 0.3 0.905 1.000 1.032 1.000 0.934 0.898
0.025 0.517 1.004 1 0.519 1 0.315 1.200 1.780 1.000 0.673 0.675
0.029 0.534 1.003 1 0.536
0.03 0.538 1.003 1 0.54 Max % Difference = 

0.032 0.546 1.003 1 0.548
0.035 0.557 1.003 1 0.558
0.036 0.56 1.003 1 0.562
0.04 0.573 1.003 1 0.575 USGS Deaggregation Hazard (Beta) with Near Field and Basin Factors

0.042 0.579 1.003 1 0.581
0.044 0.585 1.003 1 0.587
0.045 0.588 1.003 1 0.59
0.046 0.591 1.003 1 0.593
0.048 0.596 1.003 1 0.598 0 0.5184 1.000 1.000 0.518 0.425 18.0%
0.05 0.601 1.003 1 0.604 0.1 0.9193 1.000 1.000 0.919 0.702 23.6%

0.055 0.614 1.003 1 0.616 0.2 1.1664 1.000 1.000 1.166 0.873 25.2%
0.06 0.626 1.003 1 0.628 0.3 1.1489 1.000 1.000 1.149 0.898 21.8%

0.065 0.637 1.003 1 0.639 0.5 0.9852 1.000 1.000 0.985 0.821 16.7%
0.067 0.641 1.003 1 0.643 1 0.6258 1.200 1.000 0.751 0.675 10.1%
0.07 0.647 1.003 1 0.649 2 0.3268 1.200 1.000 0.392 0.386 1.6%

0.075 0.657 1.003 1 0.659 3 0.2018 1.200 1.000 0.242 0.242 0.1%
0.08 0.666 1.003 1 0.668 4 0.14118 1.200 1.000 0.169 0.17 0.3%

0.085 0.675 1.003 1 0.677 5 0.11328 1.200 1.000 0.136 0.136 0.0%
0.09 0.684 1.003 1 0.686

0.095 0.692 1.003 1 0.694 Max % Difference = 16.7%
0.1 0.699 1.003 1 0.702
0.11 0.721 1.003 1 0.723
0.12 0.741 1.003 1 0.743
0.13 0.76 1.003 1 0.762

0.133 0.765 1.003 1 0.768
0.14 0.778 1.003 1 0.78
0.15 0.795 1.003 1 0.797
0.16 0.811 1.003 1 0.814
0.17 0.827 1.003 1 0.83
0.18 0.842 1.003 1 0.845
0.19 0.857 1.003 1 0.859
0.2 0.871 1.003 1 0.873
0.22 0.876 1.003 1 0.879

Design ARS Curve per Caltrans 2009 Seismic Criteria is governed 
by 2008 USGS Deaggregation Hazard (Beta)- Probabilistic ARS

CONTRA LOMA UNDERCROSSING & UNDERPASS

% Difference 
(bet. USGS & 
ARS Online)

Final Adj. 
USGS 
Deagg     

Spec Accel
Period 
(sec)

INPUT   
USGS 

Deagg. Spec 
Accel

Adj. for 
Near Fault 

Effect
Adj. For 

Basin Effect

ARS Online 
Final Adj. 

Spect. Accel.

Probabilistic_Response_Spectrum_080409     5/25/2010      10:48 AM
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based on shaft resistance.        
The pile data table is presented below. End bearing was neglected in the estimation of axial pile 
capacities for the 24-inch diameter abutment piles. For the 90-inch diameter piles, consideration 
was given to the pile head settlement and shaft capacity mobilization per O’Neil and Reese (1999) 
as discussed above. 

 

PILE DATA TABLE - CONTRA LOMA BOULEVARD UNDERPASS (eBART) 

Location Pile Type 
Design 

Loading 
(kips) 

Nominal Resistance (kips) Cut-off 
Elev. (ft) 

Design  
Tip Elev. (ft)(1)  

Specified 
Tip Elev. 

(ft) Compression Tension 

Abutment 1 24-in CIDH N/A 350 140 35.00 -16.0(a); -12.0 (b) -16.0 

Bent 2 90-in CIDH N/A 3300 N/A 30.30 -35.0(a) -35.0 

Abutment 3 24-in CIDH N/A 475 180 25.50 -23.0(a); -15.0 (b) -23.0 
Notes:  

1. Design Tip Elevation is controlled by the following demands: (a) Compression; (b) Tension, (c)Lateral Loads  
2. The Nominal Resistance exceeds the recommended Nominal Resistance for 24-in.CIDH piles per Caltrans 

Standard Plans. The pile design may have to be modified. 

 
CIDH Pile Installation 
Caltrans standard specifications and standard special provisions (SSP) for “Cast-in-Place Concrete 
Piling” should be used for the construction of CIDH piles.  It is possible that groundwater may be 
encountered during construction and “dry” condition as per the standard specifications Section 
49-4 could not be maintained.   
 
Vertical inspection pipes for acceptance testing should be provided in all CIDH piles that are 24 
inches in diameter or larger, except when the holes are dry or when the holes are dewatered without 
the use of temporary casing to control groundwater.  The acceptance test should include Gamma- 
Gamma Logging and may also include cross-hole sonic logging.  Gamma-Gamma Logging should 
be performed in accordance with California Test 233 Standard (CT233) to check the homogeneity 
of CIDH piles.  Details of the acceptance testing and Gamma-Gamma Logging are contained in 
Caltrans SSP and CT233. 
 
It is prudent to make the contractor aware of these conditions so that he takes appropriate steps to 
comply with the standards and maintain the integrity of the CIDH piles.  The use of temporary steel 
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GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

SCALE:

Approximate 
Project Location

LOCATION MAPSOURCE:
2007 GOOGLE MAP DATA, 2007 NAVATEQ

04-2285E4 INFORMATION HANDOUT

PAGE-470



PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.EBS PLATE NO.: 2

CONTRA LOMA BOULEVARD UNDERPASS (eBART)
CONTRA COSTA COUNTY, CALIFORNIA

Approximate Project 
Location

GEOLOGIC MAP

Source: Quaternary Geology of Contra Costa County and 
Surrounding Areas, California: Derived from the Digital 
Database File 97-98, E.J. Helley & R. W. Graymer, 1997

LEGEND:
SCALE:

0 1 2 KM
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GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.EBS PLATE NO.: 3

CONTRA LOMA BOULEVARD UNDERPASS (eBART)
CONTRA COSTA COUNTY, CALIFORNIA

Source: Caltrans Deterministic PGA Map, 
September 2007

Approx. Project
Location

(37 59' 57.60'' N, 121 49' 17.35'' W 
from Google Earth)

FAULT MAP

Legend:
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Plate A-17-2
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 206118.CLM PLATE NO.: 3

ROUTE 4 - CONTRA LOMA BLVD. UNDERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

CPT DATA CORRELATION
CLO-125
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                   FOR CONTRACT NO: 04-2285E4 

 

 
INFORMATION HANDOUT 

 
PERMITS 

 

California Department of Fish and Game 

Mitigation and Monitoring Plan for California Red Legged-Frogs 

Biological Opinion and Amendment 

State Water Resources Control Board 

Mitigation and Monitoring Report for Impacts to Jurisdictional Water of the United 

States 
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1. Section 1 ONE Introduction 

This document describes the proposed on-site restoration and off-site compensatory mitigation 
proposed for potential impacts to habitat of the federally-threatened California red-legged frog 
(Rana aurora draytonii) resulting from the State Route 4 (SR 4) Widening Project. The SR 4 
Widening Project, located in Contra Costa County, would widen a portion of the highway from 
four to eight lanes. The purpose of the project is to reduce existing congestion, improve traffic 
operations, encourage high occupancy vehicle (HOV) use, and accommodate anticipated travel 
demand set in the 20-year Caltrans design criteria, by providing sufficient right-of-way for multi-
modal transportation. 

The project is estimated to permanently impact 0.221 acre of aquatic habitat and 1.372 acres of 
upland habitat for California red-legged frog (CRLF). Temporary impacts to CRLF habitat 
would disturb 0.112 acres of aquatic habitat and 2.410 acres of upland habitat. This report will 
discuss the project background, avoidance and minimization measures, on-site habitat 
restoration, and off-site compensation for temporary and permanent impacts to CRLF habitat. 
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2. Section 2 TWO Project Background 

2.1 PROJECT DESCRIPTION 
The California Department of Transportation (Caltrans), in cooperation with the Federal 
Highway Administration (FHWA) and Contra Costra Transportation Authority (CCTA), 
proposes to widen SR 4, its interchanges, and affected local roadways from approximately 0.8 
mile west of Loveridge Road to approximately 0.7 mile east of Hillcrest Avenue (Figure 1). The 
project will require reconstruction of all interchanges within the project limits and would include 
the addition of auxiliary lanes between interchanges to facilitate on and off traffic movements.  

This project has been separated into 2 phases: The Loveridge Segment (PM 23.7 to 25.8), and 
the Somersville to SR 160 Segment (PM 25.8 to 29.6). Construction of the Loveridge segment 
will begin in the summer of 2009 and is expected to be completed in the winter of 2012. 
Construction of the Somersville to SR 160 Segment are planned to begin in 2010 and will 
continue for 5 years, ending in 2015. 

Project activities for both segments are described below: 

• Widen SR 4 from the existing four lanes to eight lanes. The widened freeway would consist 
of an HOV lane and three mixed-flow lanes in each direction. 

• Preserve sufficient width in the SR 4 median through the Loveridge Road Interchange to 
accommodate the possibility of future public transit improvements.  

• Eliminate partial interchange at G Street and reconstruct the overcrossing. 

• Add auxiliary lanes on SR 4 between interchanges from the on-ramps to the off-ramps. 

• Provide capability to create ramp metering facilities, including HOV preferential lanes and 
California Highway Patrol (CHP) enforcement areas, where feasible.  

• Widen Roosevelt Lane pedestrian undercrossing and the Cavallo Road undercrossing. 

• Extend drainage facilities that cross SR 4 in the project area.  

• Reconstruct SR 4 interchanges to accommodate the freeway widening at: 

- Loveridge Road 

- Somersville Road 

- Contra Loma Boulevard- L Street 

- Lone Tree Way –A Street 

- Hillcrest Avenue 

• The proposed project would conform to improvements currently being constructed to the 
west of the project area as part of the Route 4/ Railroad Avenue Interchange Project (by 
others) as well as improvements proposed to the east of the project as part of the SR 4 Bypass 
Project (by others).  

• Within the Loveridge Segment, Existing drainage culverts (Kirker Creek, Old Kirker Creek, 
Los Medanos Waste Way) will be modified to accommodate the freeway widening.Within 
the Somersville to SR 160 Segment, Existing drainange culverts that transmit the waters of 
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West Antioch Creek will be modified to accommodate freeway widening. Details of these 
modifications are as follows: 

- Kirker Creek (Sheet 1) currently crosses SR 4 in a 72” Reinforced Concrete Pipe 
combined with a twin 10’x 8’ Reinforced Concrete Box (RCB). This project proposes to 
extend these culverts in-kind to accommodate the roadway widening. The system is 
capable of handling an ultimate Q50 (2880 CFS) as determined by the Contra Costa 
Flood Control District (Flood Control District). 

- The existing box culvert at Old Kirker Creek (Sheet 2) will be replaced to accommodate 
the freeway widening. It will be replaced with a double 12’ x 4’ Reinforced Concrete Box 
capable of passing a Q100 (1060 CFS) as determined by the Contra Costa Flood Control 
District.  

- The Los Medanos Wasteway (Sheet 3) crosses SR 4 in an 8’x 7’ RCB. The project 
proposes to extend this culvert in-kind to accommodate the roadway widening. The 
Contra Costa County Water District currently transports raw water through this channel, 
which is owned by the U.S. Bureau of Reclamation. 

- West Antioch Creek (Sheets 4 and 5) crosses SR 4 in a 120-inch diameter concrete pipe 
which eventually transitions to a 10" x 8' RCB at the downstream outfall. This project 
proposes to install an additional 120-inch concrete pipe which, when combined with the 
original culvert, can pass a Q100 (2100 CFS Undeveloped Condition) as determined by 
Contra Costa County Flood Control District. Improvements to the L Street/Contra Loma 
Interchange will require the partial removal of an existing triple 5' x 3' RCB and 
installation of a new 10' x 5' RCB on one of the laterals feeding the Creek. Another major 
lateral to West Antioch Creek slightly west of this interchange consists of a 42" and a 72" 
RCP which will need to be extended in-kind to accommodate the widening.  

2.2 PROJECT AREA 
The project area is defined as the area that may be disturbed during project construction, located 
on the SR 4 corridor in Contra Costa County, west of Loveridge Road (PM 23.7) to 
approximately 0.7 miles east of Hillcrest Avenue (PM R29.6). The SR 4 project area is 
approximately 6.1 miles in length. The project area extends slightly beyond the anticipated 8-
lane area of the proposed highway, to accommodate for construction equipment. The proposed 
project location is depicted in Figure 1. 
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3. Section 3 THREE Environmental Setting 

3.1 DESCRIPTION OF BIOLOGICAL COMMUNITIES 
The project corridor encompasses approximately 6.1 miles of highway and ranges in elevation 
from 12 feet to 35 feet above sea level. Current land use in the project area is primarily 
commercial, but also includes residential developments and some open agricultural fields.  

The vegetation communities identified within the project area include ruderal/disturbed, cropland 
areas, non-native grassland, and palustrine emergent wetland. Non-native grassland and 
freshwater emergent wetlands are the two biological communities identified within the project 
corridor that provide California red-legged Frog (CRLF) -specific habitat.  

3.1.1 Non-Native Grassland 
This community, primarily composed of non-native annual grasses, native, and non-native forbs, 
occurs intermittently along SR 4. It is found on a variety of fine-textured soils, which may range 
from moist, possibly even waterlogged, during the rainy season to very dry during the dry 
season.  Soils along West Antioch Creek that support this community are sandy in nature. This 
community provides foraging and nesting habitat for a wide variety of wildlife species including 
raptors, small mammals, amphibians, and reptiles.  

3.1.2 Palustrine Emergent Wetland 
These wetland areas consisted mainly of the vegetated portions of creeks and flood control 
channels. This habitat type was found at Kirker Creek, Old Kirker Creek, Los Medanos 
Wasteway, West Antioch Creek and several unnamed channels. All waterways within the study 
area have been straightened or diverted into concrete channels.  

Vegetation found within these areas included cattails (Typha ssp.), barnyard grass (Echinochloa 
crus-galli), willows (Salix ssp.), and rabbitsfoot grass (Polypogon monspeliensis). Soils found 
within this habitat ranged from loamy sands to clay loams (URS 2008). CRLF are among the 
species that could use these freshwater wetland communities in the greater project area. Within 
the project area, the only suitable aquatic habitat for CRLF is located along West Antioch Creek. 
The habitat consists of a perennial flood control channel with vegetated banks.  
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4. Section 4 FOUR Impacts 

4.1 SUMMARY OF IMPACTS TO FEDERALLY LISTED SPECIES 
The construction activities for the SR 4 Widening Project will result in temporary and permanent 
loss of habitat for the California Red-Legged Frog, a federally threatened species. The temporary 
and permanent CRLF habitat impacts are separated into upland and aquatic habitat. 

4.1.1 California Red Legged Frog Natural History 
The CRLF is listed as threatened under the federal endangered species act (ESA). Currently, 
CRLF are primarily limited to small coastal drainages between Santa Barbara and areas just 
north of San Francisco (Jennings and Hayes 1994).  

CRLF are generally found along marshes, streams, ponds, and other permanent sources of water 
where dense woody and emergent vegetation, such as willows, cattails, and bulrushes, dominate. 
Typical habitat for this species is dense shrubby or emergent riparian vegetation closely 
associated with deep water (more than 2.3 ft deep). The combination of the above vegetation, as 
well as the absence of predatory fish and bullfrogs, create ideal habitat for CRLF. Breeding sites 
occur along watercourses with pools that remain long enough for breeding and will later support 
the development of larvae. During the dry season, CRLF occupy small mammal burrows and 
moist leaf litter. This species has been found up to 200 feet from water in adjacent riparian 
vegetation (Alameda County 2004). CRLF are known to migrate up to 1 mile from aquatic 
habitats (USFWS 1997).  

Although still widespread in the San Francisco Bay Area, the CRLF has been extirpated from 70 
percent of its historic range due to excessive destruction of habitat from development, flood 
control practices, and the introduction of exotic predators.  

4.1.2 Project Impacts to California Red Legged Frogs 
The quality of CRLF habitat in the SR 4 Widening Project area is extremely low and highly 
fragmented. Consulting firm Parsons biologists conducted two daytime and two nighttime 
surveys for CRLF in accordance with USFWS protocol requirements as stated in Guidance on 
Site Assessment and Field Surveys for California Red-legged Frogs (USFWS, 1997). These 
surveys were conducted on all potential habitats within the project limits in May and June 2003. 
The surveys did not identify any CRLF in the project area (Parsons 2004). Furthermore, a 
California Department of Fish and Game (CDFG) Natural Diversity Database (CNDDB) search 
conducted in April 2008 determined that there is only one documented CRLF occurrence within 
a one-mile radius of the project area. This single occurrence was recorded in July 2002, and is 
located south of the Somersville Road interchange (Figure 2).  

However, after a field review, the USFWS determined that the West Antioch Creek area at the 
SR 4/ Contra Loma Boulevard – L Street Interchange provides potential habitat for CRLF. 
USFWS issued a Biological Opinion (BO) on June 13, 2005 (1-1-05-F-0158), stating that it 
assumes presence of CRLF at West Antioch Creek. Caltrans sent USFWS an amendment to the 
Biological Opinion on March 27, 2008, in an effort to update the impact acreages based on 
modified design plans. On April 15, 2008 USFWS responded by issuing an amendment to the 
BO (1-1-05-F-0158-2).The permanent and temporary impact acreages determined by USFS, as  
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discussed, above are shown in Table 4-1. The most recent impacts, based on final design and 
permitting, are displayed on Figure 3.  

 

Table 4-1 Temporary and Permanent Impacts to CRLF Habitat 

 Impacts Stated In The 2005 
USFWS Biological Opinion 

Impacts Stated In The 2008 
Amendment to USFWS Biological 

Opinion 
Temporary Aquatic 0.0208 0.112 

Temporary Upland 1.0400 2.410 

Permanent Aquatic 0.1518 0.221 

Permanent Upland 1.4200 1.372 

Total 2.6326 4.115 
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5. Section 5 FIVE Avoidance and Minimization 

In accordance with the USFWS BO, the amendment to the BO, as well as the Lake and 
Streambed Alteration Agreement with CDFG, the following measures will be implemented to 
avoid and minimize impacts to CRLF habitat during project activity: 

5.1 CONSTRUCTION AVOIDANCE AND MINIMIZATION 
• All construction activities in streambed areas shall be restricted to the dry season, April 15 to 

October 15, to minimize the potential for take of CRLF.  

• A highly visible construction fence outlining environmentally sensitive areas will be installed 
as a first order of work and will remain until job completion. No work, storage, or other 
activities shall occur within the environmentally sensitive area. 

• When possible, landscape trees growing on the banks of drainages will be cut down, rather 
than bulldozed or pulled out. 

5.2 BIOLOGICAL MONITORING 
• The contractor shall furnish a permitted Biological Monitor. The permitted Biological 

Monitor shall be permitted by the USFWS to handle listed species, specifically the CRLF. 

• A general Biological Monitor may be used instead of the permitted Biological Monitor for 
onsite monitoring in certain instances so long as the general Biological Monitor possesses a 
4-year degree in Biology or Environmental Sciences, 1 year of experience in biological 
wildlife, and the ability to identify the CRLF.  

• The permitted Biological Monitor shall be on site during the installation of perimeter barriers 
and temporary fencing for CRLF,, and during any clearing and grubbing activities in 
sensitive areas to ensure work areas are clear of listed species. During these activities, the 
Biological Monitor shall conduct monitoring in the area where work is scheduled and 
visually survey the entire area where activities will take place before each construction work 
shift begins. 

• When a Biological Monitor is not needed onsite (for the activities outside of the above list), 
one shall be on call and capable of responding to the work site within 1 hour.  

• The Biological Monitor shall maintain complete monitoring records in their possession while 
conducting monitoring activities. 

• When any CRLF is encountered by a Biological Monitor or Contractor’s personnel, 
construction activities in the immediate area (within a 15-meter radius) of where the frog is 
found shall be immediately halted. If encountered by the general Biological Monitor, the 
permitted Biological Monitor, Resident Engineer, and Contractor shall be immediately 
notified.  

• If the general Biological Monitor is onsite and a frog is encountered, the monitor shall protect 
the frog, at the location where encountered, underneath an inverted 5-gallon white plastic 
bucket until the permitted Biological Monitor arrives at the site to identify the specimen to 
species. Any injured or dead CRLF found shall be reported immediately to the on-site 
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Biological Monitor, who will then notify the USFWS within 24 hours, and prepare a written 
report by the end of the work shift. 

• The permitted Biological Monitor shall conduct a pre-construction employee education 
program for contractor and state personnel prior to the start of construction. All contractor 
personnel working on the project shall attend the program. CRLF photo identification cards 
and information sheets shall be passed out to all workers.  

• All sightings of any incidental take shall be reported to the USFWS immediately by 
telephone.  
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6. Section 6 SIX Mitigation Goals 

Caltrans proposes to implement on-site restoration and off-site mitigation for impacts to CRLF 
habitat. This section describes the long-term goals of the proposed mitigation. These goals are 
defined by the amount of compensatory mitigation is required due to habitat impacts. 

6.1 SPECIES HABITAT MITIGATION GOALS 
The proposed CRLF mitigation plan has two primary goals:  

• On-site habitat restoration following project completion.  

• Off-site compensatory mitigation for permanent habitat losses. 

6.1.1 On-site Restoration 
The primary onsite mitigation goal is to restore 2.410 acres of upland and 0.112 acres of aquatic  
temporarily impacted CRLF habitat to pre-project habitat conditions (Table 6-1). CRLF habitat 
affected by the SR 4 Widening Project will be restored by returning topography to pre-
construction conditions and revegetating the project area with native species. Since the current 
vegetation is primarily composed of non-native ruderal species, the restored habitat is expected 
to be superior to that currently present in the project area. A brief overview of the restoration 
plan is provided in Section 7 (On-Site Restoration). 

The mitigation ratio for temporary impacts, included in the amendment to the BO, consists of a 
1:1 for onsite restoration and 0.1:1 for off-site compensatory mitigation (Table 6-1).  

Table 6-1 Mitigation for Aquatic and Upland Impacts to CRLF Habitat 

Impact Type Impact (acres) Mitigation ratio On-site Mitigation Off-site Mitigation 
Permanent aquatic 0.221 3:1 -- 0.663 

Temporary aquatic 0.112 1.1:1 0.112 0.011 

Permanent upland 1.372 3:1 -- 4.116 

Temporary upland 2.410 1.1:1 2.410 0.241 

Total 4.115 -- 2.475 5.031 

 

6.1.2 Off-site Compensatory Mitigation  
Caltrans proposes to provide off-site compensation, at a 3:1 mitigation ratio, for the permanent 
loss of 0.221 acre of aquatic CRLF habitat and the permanent loss of 1.372 acres of upland 
CRLF habitat (Table 6-2). Caltrans will also provide off-site compensation, at a 0.1:1 mitigation 
ratio, for the temporary loss of 0.112 acres of aquatic and 2.410 acres of upland CRLF habitat. 
Total off-site compensation for both permanent and temporary impacts will be 5.031 acres.  
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7. Section 7 SEVEN On-Site Restoration 

This section describes the methods that will be used to restore the temporarily disturbed on-site 
areas. On-site restoration will begin by grading the site to pre-construction contours. Following 
that, the site will be seeded, as described. 

7.1 SITE PREPARATION 
Before construction begins, photo points will be designated for use during restoration 
monitoring. Photographs will be taken from these locations prior to the start of construction. 
Prior to construction disturbance, the top six inches of topsoil will be stripped and stockpiled 
onsite. The temporarily impacted areas will be re-graded to preconstruction elevations prior to 
the onset of revegetation. Soils that are not part of fill material used for roadway construction 
will be ripped or disked (if compacted by construction equipment) to loosen the soil, 
encouraging water infiltration and plant growth. Stockpiled topsoil will be re-dispersed over the 
temporarily disturbed areas prior to installation of erosion control measures. Following final 
grading, a USFWS approved pre-emergence herbicide that affects only broadleaf species will be 
applied to the upland revegetation sites to prevent the establishment of highly invasive broadleaf 
plants, such as star thistle (Centaurea ssp.) and mustard (Brassica ssp.). 

Streambank areas receiving rock slope protection shall be back-filled with topsoil (from the 
project area, if possible). The topsoil will be placed in a manner that fills voids between the rock 
slope protection and provides a substrate for revegetation. 

Erosion control measures will be installed prior to the first winter storms. Erosion control 
measures will include installing bio-straw or coconut wattles at the top and toe of the banks. 
Wattles constructed of plastic netting will not be used. Plastic netting commonly used in erosion 
control products may entrap and injure/kill reptiles and amphibians. Bio-wattles are encased in a 
tight weave of jute netting that does not cause accidental entrapment of animals. After seeding, 
erosion control will be completed by placing the above-mentioned materials on slopes.  

7.2 REVEGETATION 
All temporarily disturbed upland and aquatic areas will be revegetated following project 
completion. Revegetation plans for this project have been determined by assessing post-
construction topography, surrounding plant communities, appropriate native species for planting, 
and current land use.  

The City of Antioch is responsible for preventing pollution and maintaining the storm water 
system, primarily for flood protection. Maintenance activities in West Antioch Creek include 
mowing and periodic removal of debris or vegetation that may block flows and significantly 
increase the potential for flooding. As a result, no trees or shrubs will be planted on site. 
Construction impacts to existing riparian trees will be mitigated for off-site, and a separate 
Riparian Enhancement Plan has been developed for that activity. Thus, on-site revegetation is 
designed to create a grassland community in upland areas bordering West Antioch Creek (Figure 
3). 

Temporarily disturbed upland areas will be reseeded with native grassland species including 
species such as California brome grass (Bromus carinatus), California poppy (Eschscholzia 
californica), yarrow (Achillea millefolium), purple needle grass (Nassella pulchra), wild rye 
(Leymus triticoides), California oat grass (Danthonia californica var. californica), hair grass 
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(Deschampsia danthonioides), Tomcat clover (Trifolium wildenovii), bicolor lupine (Lupinus 
bicolor), California meadow barley (Hordeum brachyantherum) and California fescue (Festuca 
californica).  

 In temporarily disturbed aquatic habitat, the banks of the channel will be hydroseeded with the 
same seed mixture as is applied to the upland areas.   Additionally, wetland plants including such 
species as spreading rush (Juncus patens), Baltic rush (Juncus balticus), umbrella sedge 
(Cyperus sp.), and other sedges (Carex sp.) will be planted, using D 16 container plants, along 
the active channel. The rhizomatous root structures of rushes and sedges offer great soil binding 
strength and are flexible, allowing water to flow over the plants without obstructing flow. Sedges 
and rushes also help filter sediment and provide needed refugia for the California red-legged 
frog, as well as other species.  

Seed mix and plants used for the revegetation will be purchased from a native seed vendor that 
collects planting materials from local or regional sources in California. In upland areas, seed will 
be applied to the site following construction before the first winter rains through hydroseeding. If 
hydro-mulch is used as erosion control, the seed mix shall be added to the hydro-mulch as 
specified. The seed shall be applied at a rate of at least 50 lbs per acre, along with a guar gum 
based tackifier and paper or cellulose fiber hydro-mulch. No hydro-mulch will be sprayed into 
the low flow channel of West Antioch Creek.  

After seeding, banks with greater than 2:1 slopes (2h:1v) should have erosion control blankets 
installed and keyed into the trench used for wattles (Section 7.1), or stabilized in similar ways 
based on geotechnical design. Erosion control blankets will also be made from jute, straw, or 
coconut fibers and not contain plastic netting. An alternative to using erosion control blankets on 
the slopes is to use a higher quality wood cellulose bonded fiber matrix hydro-mulch (or similar 
product) on steep slopes and a less expensive paper or cellulose fiber hydro-mulch for upland 
slopes less than 4h:1v.  Wetland plants will be installed from container plantings following the 
installation of erosion control materials.    

Following the completion of seeding and planting, photos will be taken from the photopoints 
established before construction for inclusion in the first monitoring report.  

7.3 SUCCESS CRITERIA AND MONITORING 
Monitoring will occur once per year during the peak flowering period for grasses, which is the 
month of May.  Monitoring will determine if the following success criteria are being met.  If 
success criteria are not met, adaptive management will be used to meet success criteria the 
following year, as described in Section 7.4.  

7.3.1 Upland Areas 
Because no rooted stock will be installed in the upland areas, success will be based on percent 
cover over a three year monitoring period. Table 7-1 displays the percent cover criteria that will 
be used to determine success in each of the three years of monitoring.  
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Table 7-1 Success Criteria for On-site Restoration of Upland Areas 

Year 
Total Percent 

Cover 
Percent Native 

Cover 
1 30 10 

2 40 10 

3 60 15 

 

Percent native and non-native cover will be estimated in five randomly selected one-meter 
square quadrats in each of the five monitoring sectors displayed in Figure 4.  Some portions of 
the revegetation area are excluded from the monitoring sectors due to their thin, linear shape that 
would make cover analysis difficult. Quadrat location will be randomly selected by walking in a 
meandering path within each sector and stopping after a predetermined randomly generated 
number of paces have been taken. The one-meter quadrat will then be placed on the ground in 
front of the monitor and the percent cover for each species will be determined. In order to 
randomly generate numbers of paces, a random number list will be generated using the following 
web site: http://www.random.org/integers/. Before going to the field to conduct monitoring, the 
monitors will create a set of 100 random numbers between 5 and 25 for this purpose. When using 
the list, the monitors must proceed down the list, using each number unless infeasible. Quadrats 
will only be taken in the upland revegetation areas (aquatic habitats and access roads are 
excluded). An inventory of the plant species will be maintained to assess success of plant 
establishment and determine if any new seeding will be required. 

7.3.2 Aquatic Areas 
Rushes and other wetland plants will be installed as rooted stock along the edges of waterways.  
Success criteria in these locations will be more qualitative, due to the presence of open water in 
these areas.  In addition to vegetative cover, water depth and habitat characteristics will be 
monitored.   

The aquatic areas to be restored have been divided into monitoring sectors in a manner similar to 
the upland areas.  However, monitoring within these sectors will be done by visually estimating 
the percent cover of aquatic vegetation, open water, and bare banks.  Success criteria, as given in 
Table 7-2, is based on maintaining a range of aquatic habitat characteristics for CRLF.  These 
habitat characteristics are defined as: 

 Vegetation/Cover - Includes the basal area of plants as well as any vegetation that 
overhangs bare areas or open water;    

 Bare Banks - Includes gravel or sand banks, and areas of wet mud;  

 Open Water/Channel - Includes areas of open pools or flowing water that lack cover, or 
such otherwise wetted areas that are currently dry due to low seasonal flows.   
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Table 7-2 Success Criteria for On-Site Restoration of Aquatic Areas 

Year 
 Percent 

Vegetation/Cover 
Percent Bare 

Banks 
Percent Open 

Water/Channel 
1 10-40 < 40 50-70 

2 15-40 < 40 50-70 

3 20-40 < 30 50-70 

 

Within each monitoring sector, a cross section of water depths will be taken across the channel 
of each monitoring sector .  At each cross section, depths will be taken at mid channel and at the 
quarter width on each side (3 depths total).  There are no specific criteria set for depths, but 
adaptive management may be needed if excessive scouring or sedimentation is occurring.     

7.4 ADAPTIVE MANAGEMENT 
Adaptive management of the site will occur as needed during the three year monitoring period. 
The monitoring period should remain (not restart) if a major unforeseeable or uncontrollable 
event (e.g., fire or flood) occurs requiring the site to be reseeded. Contractors for the site 
monitoring and maintenance will not be held responsible for such losses as per Caltrans Standard 
Specification 7-1.165. Portions of the on-site restoration areas are under the jurisdiction of the 
City of Antioch and the Flood Control District.  This plan does not account for future, separate 
actions taken by these agencies that may result in alterations to the vegetation within the 
restoration areas.  Adaptive management will be used when feasible in the event of such 
changes. 

Management techniques during the monitoring period will be adaptive to particular site 
characteristics and plant needs to reach desired success criteria. Grassland vegetation will be 
monitored for total percent cover and percent native cover, and management actions, such as 
mowing, will be taken as needed. Several native grassland restoration studies have demonstrated 
that regular disturbance, such as mowing, grazing, or fires, can significantly reduce the 
abundance of non-native annual grasses, and favors the establishment of perennial grasses 
(Amme 2003; Barry et al. 2006; DiGregoria 2009). In order to promote perennial grasses, it is 
recommended that mowing or weed-whacking is conducted no lower than 2-inches above the 
ground surface, and no higher than 6-inches above the ground surface.  

Other maintenance activities may include use of compost, mulching, limited use of herbicides 
(only after obtaining authorization from USFWS), the correction of any erosion issues, and spot 
reseeding/replanting where needed.  

7.5 REPORTING 
Monitoring reports evaluating the performance of the revegetation will be prepared and 
submitted to USFWS, CDFG, and any other appropriate resource agency at the end of each of 
the three monitoring years. Monitoring reports will be submitted to USFWS by January 1st of 

04-2285E4 INFORMATION HANDOUT

PAGE-546



SECTIONSEVEN On-Site Restoration 

 7-5 

each year during the monitoring period, beginning on the first January following seeding. All 
monitoring reports will include the following information: 

• Names, titles, and affiliations of all persons who prepared the report and conducted field 
work; 

• An up to date list of consultation history with USFWS regarding the project; 

• Analysis of all quantitative monitoring data (percent cover by native and non-native species); 

• Electronic or color copies of the annual photo-documentation: 

• Maps showing the monitoring area and photo-documentation points; and 

• Remedial action recommendations, as needed. 
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8. Section 8 EIGHT Off–Site Mitigation 

8.1 SELECTION OF OFF-SITE MITIGATION 
Locations for off-site mitigation were evaluated based on the following criteria to determine the 
best replacement habitat:  

• Compatibility with CRLF habitat values   

• Availability and proximity of lands or projects for enhancement, restoration, and/or creation 
of CRLF habitat to the proposed project area, ideally within Contra Costa County 

All possible mitigation or conservation banks, as well as sites for habitat enhancement and/or 
creation, in Contra Costa County and the surrounding counties were investigated as possible 
mitigation opportunities for this project. Potential sites were found in listings from the USFWS 
and California Department of Fish and Game (CDFG) websites, web searches, and other 
potential sources. Caltrans contacted multiple organizations and identified projects and potential 
options for the off-site mitigation project (Table 8-1). 

Table 8-1 Summary of Mitigation Opportunities Considered in Contra Costa County 
and Alameda County for the Proposed SR 4 Widening Project 

Site/Organization Species/Habitat 
Acres/Credits 

Available Location Description/Project Status 
Ohlone Preserve 
Conservation Bank 

CRLF Yes Alameda County Approved by USFWS to sell 
CRLF mitigation credits. 

East Bay Regional 
Parks  

CRLF, WL Yes East Contra Costa 
County 

An HCP covers the restoration of 
a riparian channel providing 
habitat for CRLF.  

Muir Heritage 
Land Trust 

CRLF, WL No* Contra Costa 
County 

Several potential projects 
available for restoration, 
protection, and preservation 
purposes. Nothing concrete 
specified. 

Pleasanton Ridge 
Conservation Bank 

CRLF No* Alameda County Not currently approved by 
USFWS to sell mitigation credits 

California State 
Parks, Cowell 
Ranch 

CRLF, WL No* Contra Costa 
County 

No current projects available for 
mitigation 

CRLF  = California Red-Legged Frogs 
WL  = Wetlands 
USFWS  = United States Fish and Wildlife Service 
HCP  = Habitat Conservation Plan  
USACE = United States Army Corps of Engineers 
*Denotes organizations which do not currently have available programs (as of Nov. 2007), but may become open in the future.  
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8.2 OFF-SITE MITIGATION FOR SPECIES HABITAT 
Caltrans proposes the purchase of credits from an approved mitigation bank as compensation for 
the loss of CRLF habitat resulting from the SR 4 Widening Project. The impacted habitat will be 
mitigated off-site at a ratio of 3:1 for permanent impacts and 0.1:1 for temporary impacts (5.031 
acres total). 

8.2.1 Ohlone Preserve Conservation Bank 
Located in Livermore, California, the Ohlone Preserve Conservation Bank (OPCB) has 640 acres 
of sensitive species habitat approved by USFWS and CDFG, including CRLF habitat, available 
in the form of mitigation credits. The preserve is owned and operated by Fletcher Conservation 
Properties. This particular approved CRLF conservation bank is in closer proximity to the project 
area than any other available mitigation bank and offers high-quality riparian habitat similar to 
that being affected by the SR 4 Widening Project. Also, since the SR 4 project area is located 
within the OPCB service area (Figure 5), OPBC would be well-suited mitigation site for the SR 
4 Widening Project. USFWS gave written approval for Caltrans to purchase mitigation credits at 
OPCB to cover its SR 4 mitigation obligations for CRLF (written communication with John 
Cleckler, April 1, 2008). Following this approval, Caltrans proceeded to negotiate the purchase 
of 5.04 acres of CRLF mitigation from OPCB. This process was completed on August 1, 2008. A 
copy of the executed agreement and payment receipt has been provided in Appendix A. 

8.2.2 Off-Site Mitigation Monitoring of Purchased Credits  
Monitoring of the habitats at the OPCB is the responsibility of the mitigation bank manager or 
owner.  
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Appendix A 
 
 

Executed California Red-Legged Frog 
Agreement and Bill of Sale between 

Contra Costa Transportation Authority 
and Ohlone Mitigation Bank 
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Monitoring
Well

Total
Depth

(ft)

Borehole
Diameter

(in)

Casing
Diameter

(in)

MW-6A 32 8* 4

MW-7A 40 8* 4

MW-9U 43 8* 2

MW-10L 55 8* 2

MW-10U 28 8 2

MW-10U-R 31 8 4

MW-11L 47 8 2

* = assumed borehole diameter
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ENG FORM 4345, Feb 94 EDITION OF SEP 91 IS OBSOLETE. (Proponent:  CECW-OR) 

APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT 
(33 CFR 325) 

OMB APPROVAL NO. 0710-003 
Expires October 1996 

Public reporting burden for this collection of information is estimated to average 5 hours per response, including the time for reviewing instructions, searching 
existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this 
burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Department of Defense, Washington 
Headquarters Service Directorate of Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the 
Office of Management and Budget, Paperwork Reduction Project (0710-0003), Washington, DC 20503.  Please DO NOT RETURN your form to either of those 
addresses.  Completed applications must be submitted to the District Engineer having jurisdiction over the location of the proposed activity. 

PRIVACY ACT STATEMENT 

Authority:  33 USC 401, Section 10; 1413, Section 404.  Principal Purpose:  These laws require permits authorizing activities in, or affecting, navigable waters 
of the United States, the discharge of dredged or fill material into waters of the United States, and the transportation of dredged material for the purpose of 
dumping it into ocean waters.  Routine Uses:  Information provided on this form will be used in evaluating the application for a permit.  Disclosure:  Disclosure 
of requested information is voluntary.  If information is not provided, however, the permit application cannot be processed nor can a permit be issued. 

One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this application 
(see sample drawings and instructions) and be submitted to the District Engineer having jurisdiction over the location of the proposed activity.  An application 
that is not completed in full will be returned. 

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS) 

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4. DATE APPLICATION COMPLETED 

    

(ITEMS BELOW TO BE FILLED BY APPLICANT) 

5. APPLICANT’S NAME 8.  AUTHORIZED AGENT’S NAME AND TITLE (an agent is not required) 

Contra Costa Transportation Agency,  
ATTN: Susan Miller 

URS Corporation, ATTN: Jan Novak 

6. APPLICANT’S ADDRESS  9. AGENT’S ADDRESS 

3478 Buskirk Avenue Suite 100                   
Pleasant Hill, CA 94523 

1333 Broadway, Suite 800                                    
Oakland, CA 94612 

7. APPLICANT’S PHONE NOS. W/AREA CODE 10. AGENT’S PHONE NOS. W/AREA CODE 

 a. Residence 

 b. Business 
b. (925) 256-4736 
 

 a. Residence 

 b. Business 
b. (510) 874-1733 
 

11. STATEMENT OF AUTHORIZATION 

I hereby authorize,  URS Corporation  to act in my behalf as my agent in the processing of this application and to furnish, upon request, supplemental 
information in support of this permit application. 

 

 

          

  APPLICANT’S SIGNATURE    DATE 

NAME, LOCATION AND DESCRIPTION OF PROJECT OR ACTIVITY 

12. PROJECT NAME OR TITLE (see instructions) 

SR4 (East) Widening Project Loveridge Road to State Route 160 
 

13. NAME OF WATERBODY, IF KNOWN (if applicable) 14. PROJECT STREET ADDRESS (if applicable) 

KIRKER CREEK,  
OLD KIRKER CREEK,  

LOS MEDANOS 
WASTEWAY, WEST 
ANTIOCH CREEK,  

N/A 

15. LOCATION OF PROJECT  

         Contra Costa_____  
             COUNTY 

 California  
STATE 

 

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions) 

Please see Attachment Block 16  
17. DIRECTIONS TO THE SITE 

From 1455 Market Street 
Head northeast on Market St toward Polk St 
Turn right at 10th St 
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Turn right at Howard St 
Slight left at S Van Ness Ave 
Merge onto Central Fwy/US-101 S via the ramp to Oakland/San Jose/US-80 
Take the exit on the left onto I-80 E toward Oakland/Bay Bridge 
Take the exit onto I-580 E toward Downtown Oakland/Hayward-Stockton/CA-24 
Take the exit onto CA-24 E toward Walnut Creek 
Take the exit onto I-680 N toward Concord/Sacramento 
Take exit 50 to merge onto CA-242 N toward Pittsburg/Concord 
Take the exit onto CA-4 E toward Pittsburg/Stockton 
Arrive at Loveridge Road Interchange 
 

18. Nature of Activity (Description of project, include all features) 

 

Please see Attachment Block 18 

 

 

 

19. Project Purpose (Describe the reason or purpose of the project, see instructions) 

 

Please see Attachment Block 19 

 

 

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED 

20. Reason(s) for Discharge 

Area will be filled to allow for the expansion of State Route 4 from a four (4) lane to an eight (8) lane highway, in 
order to accommodate present and future growth in Contra Costa County.  The primary types of discharges will be 
roadway fill, culvert extensions and rock slope protection (RSP). 
 

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards 

1,008 yd.3 Roadway Fill 
1,048 yd.3 RSP  
569 yd.3 Concrete 
4 yd.3 Concrete FES 
640 yd.3 Concrete Box  
150 yd.3 Grading  
240 yd.3Gravel (temporary fill) 
12 yd.3 Sand Bags (temporary fill) 
8 yd.3 Water Filled Cofferdam (temporary fill) 
Please see Attachment Block 21 for specific locations and types of discharges. 
22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions) 

Wetland/Waters of the U.S. (Permanent Impacts): 0.091 acres 
Wetland/Waters of the U.S. (Temporary Impacts): 0.048 acres 
Other Waters of the US (Permanent Impacts): 0.089 acres 
Other Waters of the U.S. (Temporary Impacts): 0.009 acres 
Culvert Waters of the U.S. (Temporary Impacts): 0.140 acres 
Please see Attachment Block 22 for specific locations and impacts. 
23. Is Any Portion of the Work Already Complete?  Yes      No  X     IF YES, DESCRIBE THE COMPLETED WORK 
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24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the waterbody (If more than can be entered here, please attach a  
         supplemental list). 

Please see Attachment Block 24 

25. List of Other Certifications or Approvals/Denials Received from other Federal, State or Local Agencies for Work Described in This Application. 

AGENCY TYPE APPROVAL* IDENTIFICATION NUMBER DATE APPLIED DATE APPROVED DATE DENIED 

 

Please see Attachment Block 25 

 

*Would include but is not restricted to zoning, building and flood plain permits 

26. Application is hereby made for a permit or permits to authorize the work described in this application.  I certify that the information in this application is 
complete and accurate.  I further certify that I possess the authority to undertake the work described herein or am acting as the duly authorized agent of 
the applicant. 

            
 SIGNATURE OF APPLICANT DATE SIGNATURE OF AGENT DATE 

The application must be signed by the person who desires to undertake the proposed activity (applicant) or it may be signed by a duly authorized agent 
if the statement in block 11 has been filled out and signed. 

18 U.S.C. Section 1001 provides that:  Whoever, in any manner within the jurisdiction of any department or agency of the United States knowingly and 
willfully falsifies, conceals, or covers up any trick, scheme, or disguises a material fact or makes any false, fictitious or fraudulent statements or 
representations or makes or uses any false writing or document knowing same to contain any false, fictitious or fraudulent statements or entry, shall be 
fined not more than $10,000 or imprisoned not more than five years or both. 

*U.S.GPO: 1994-520-478/82018 
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BLOCK 16 
 

 
 
 
The project site is shown on the Antioch North, California U.S. Geological Survey map: 
 

 Section: 19 Township: 02N Range:  02E 
 
The project site is shown on the Antioch South, California U.S. Geological Survey map: 
 

 Section: 19, 25  Township: 02N Range:  01E 
 
The project site is shown on the Antioch South, California U.S. Geological Survey map: 
 

 Section: 20, 28, 29, 30  Township: 02N Range:  02E 
 
The project site is shown on the Honker Bay/ Antioch North, California U.S. Geological Survey map: 
 

 Section: Los Medanos Land Grant  
 
The project site is located on SR4 from 1.33 kilometers (0.8 mile) west of Loveridge Road to approximately 1.24 kilometers (0.7 mile) east of 
Hillcrest Avenue.
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BLOCK 18 
 
The California Department of Transportation (Caltrans), in cooperation with the Federal Highway Administration (FHWA) and Contra Costa 
Transportation Authority (CCTA), proposes to widen State Route 4 (SR4), its interchanges, and affected local roadways from approximately 1.33 
kilometers (0.8 mile) west of Loveridge Road to approximately 1.24 kilometers (0.7 mile) east of Hillcrest Avenue. The SR 4 corridor is currently 
facing severe problems which include traffic congestion and inefficient energy use, as well as deteriorating air quality and traffic safety. 
Correcting conditions on SR 4 is a necessary component of the overall program to improve transportation through Contra Costa County. The 
project will require reconstruction of all interchanges within the project limits and would include the addition of auxiliary lanes between 
interchanges to facilitate on and off traffic movements.  
 
The proposed project will consist of the following actions:  
 

• Widen SR4 from the existing four lanes to eight lanes. The widened freeway would consist of an HOV lane and three mixed-flow lanes in 
each direction. 

• Preserve sufficient width in the SR 4 median through the Loveridge Road Interchange to accommodate the possibility of future public 
transit improvements.  

• Eliminate partial interchange at G Street and reconstruct the overcrossing. 

• Add auxiliary lanes on SR 4 between interchanges from the  on-ramps to the off-ramps. 

• Provide capability to create ramp metering facilities, including high occupancy vehicle (HOV) preferential lanes and California Highway 
Patrol (CHP) enforcement areas, where feasible.  

• Widen Roosevelt Lane pedestrian undercrossing and the Cavallo Road undercrossing. 

• Extend drainage facilities that cross SR4 in the project area.  

• Reconstruct SR4 interchanges to accommodate the freeway widening at: 
- Loveridge Road 
- Somersville Road 
- Contra Loma Boulevard- L Street 
- Lone Tree Way –A Street 
- Hillcrest Avenue 

• The proposed project would conform to improvements currently being constructed to the west of the project area as part of the Route 4/ 
Railroad Avenue Interchange Project (by others) as well as improvements proposed to the east of the project as part of the SR4 Bypass 
Project (by others).  
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• Caltrans is undertaking final design of the first segment of the project, Loveridge Road to Somersville Road. Considerations for the 
remainder of the SR4 East corridor from Somersville Road to the eastern project limit (1.6 kilometers east of Hillcrest) is based on project 
design plans. 

• Existing drainage culverts (Kirker Creek, Old Kirker Creek, Los Medanos Waste Way, and West Antioch Creek) will be modified to 
accommodate the freeway widening: 

- Kirker Creek (Sheet 1) currently crosses SR4 in a 72” Reinforced Concrete Pipe combined with a twin 10’x8’ Reinforced 
Concrete Box (RCB). This project proposes to extend these culverts in-kind to accommodate the roadway widening. The system is 
capable of handling an ulitimate Q50 (2880 CFS) as determined by the Contra Costa Flood Control District. 

- The existing box culvert at Old Kirker Creek (Sheet 2) will be replaced to accommodate the freeway widening. It will be replaced 
with a double 12’ x 4’ Reinforced Concrete Box capable of passing a Q100 (1060 CFS) as determined by the Contra Costa Flood 
Control District.  This design flow across Route 4 is currently restricted by inadequate downstream drainage facilities within the 
City of Pittsburg.  The existing 36” sanitary sewer line that currently crosses Old Kirker Creek (just south of upstream end of the 
existing RCB) will also be relocated south of the existing crossing.    

- The Los Medanos Wasteway (Sheet 3) crosses SR 4 in an 8’x7’ RCB.  The project proposes to extend this culvert in-kind to 
accommodate the  roadway widening.  The Contra Costa County Water District currently transports raw water through this 
channel, which is owned by the U.S. Bureau of Reclamation. 

- West Antioch Creek (Sheets 4 and 5) crosses SR 4 in a 120-inch diameter concrete pipe which eventually transitions to a 10" x 8' 
RCB at the downstream outfall.  This project proposes to install an additional 120-inch concrete pipe which, when combined with 
the original culvert, can pass a Q100 (2100 CFS Undeveloped Condition) as determined by Contra Costa County Flood Control 
District.  Improvements to the L Street/Contra Loma Interchange will require the partial removal of an existing triple 5' x 3' RCB 
and installation of a new 10' x 5' RCB on one of the laterals feeding the Creek.  Another major lateral to West Antioch Creek 
slightly west of this interchange consists of a 42" and a 72" RCP which will need to be extended in-kind to accommodate the 
widening. Work within West Antioch Creek will also require the installation of temporary cofferdams both upstream and 
downstream of the work area. Base flows of West Antioch Creek will be diverted through an existing drainage by these 
cofferdams and re-enter West Antioch Creek downstream of the work area. 
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BLOCK 19 
 
 
The purpose of the proposed State Route (SR) 4 (East) Widening Project – Loveridge Road to SR 160 project is to reduce existing congestion, 
improve traffic operations, encourage use of high occupancy vehicles (HOVs), and accommodate anticipated travel demand through the year 2030 
by providing additional capacity and sufficient right-of-way to accommodate multi-modal transportation. 
 
The project would widen SR 4 within the limits above from its current four lanes to an eight-lane facility. This project is part of Contra Costa 
Transportation Authority's overall plan to continue the widening of SR 4 further into the eastern portion of the county and is consistent with the 
Phase 1 Implementation Plan recommendation made in the SR 4 (east) Railroad Ave. to SR 160 Major Investment Study (MIS). 
 
The SR 4 corridor is currently facing severe problems which include traffic congestion, inefficient energy use, deteriorating air quality, and 
deteriorating levels of traffic safety. Correcting conditions on SR 4 is a necessary component of the overall program to improve transportation 
through northern Contra Costa County.  
 
The project will begin in 2009, and the estimated completion date is 2017. 
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BLOCK 21 
 

The following describes the jurisdictional areas that will be filled, the acreage, type of fill, and the proposed discharge site(s). 
  
 
Water Name/Description Map of 

area 
(impacts) 

Impact 
Type* and 
Number 

Total Area of 
Impact – 
Permanent (P) or 
Temporary (T)    
(Acres) 

Fill  
 

Fill Material 
(RSP = Rock Slope 
Protection) 
(FES = Flared End 
Section) 

Kirker Creek Sheet 1 wl/wus 1 
cwus 1 
cwus 22 
cwus 23 
owus 1 

0.048 (T) 
0.011 (P) 
0.010 (P) 
0.019 (P) 
0.005 (T) 

Culvert Extension 
 
 
 
(temp. cofferdam) 

216 yd.3 concrete 
451 yd.3 RSP 
 
40 yd.3 gravel (temp**) 
1 yd.3 sand bags (temp**)

Old Kirker Creek Sheet 2 wl/wus 2 
wl/wus 3 
owus 4 
cwus 2 

0.010 (P) 
0.021 (P) 
0.005 (P) 
0.042 (P) 

Culvert Extension 
 
 
(temp. cofferdam) 

229 yd.3 concrete 
73 yd.3 RSP 
64 yd.3 gravel (temp**) 
1 yd.3 sand bags (temp**)

Los Medanos Wasteway Sheet 3 owus 5 
owus 5 
owus 6 

0.011 (P) 
0.004 (T) 
0.007 (P) 

Culvert Extension 
(temp. cofferdam) 
 

124 yd.3 concrete 
66 yd.3 gravel (temp**) 
5 yd.3 sand bags (temp**)

West Antioch Creek Impacts: 
Extend existing 72” & 42” 
cross culverts underneath SR 4 

Sheet 4 wl/wus 6 
owus 8 

0.011 (P) 
0.004 (P) 

Place RSP 
Culvert Extension 

44 yd.3  RSP 
300 yd.3 Roadway Fill 
   

Small culvert crossing of 
“REN” Ramp. Southeast 
Quadrant of Contra Loma I/C 

Sheet 5 wl/wus 10 
 
 

0.002 (P) 
 
 

Place 24” Pipe 
Place concrete flared 
end sections  

28 yd.3 roadway fill  
4 yd.3 concrete FES 
      

Large culvert crossing of 
“REN” Ramp. Southeast 
quadrant of Contra Loma I/C  

Sheet 5 wl/wus 9b 
owus 10b 

0.007 (P) 
0.007 (P) 

Place 2 -36” Pipes 
Place RSP 

380 yd.3 roadway fill 
220 yd.3 RSP 
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Water Name/Description Map of 
area 
(impacts) 

Impact 
Type* and 
Number 

Total Area of 
Impact – 
Permanent (P) or 
Temporary (T)    
(Acres) 

Fill  
 

Fill Material 
(RSP = Rock Slope 
Protection) 
(FES = Flared End 
Section) 

Entrance to triple 5’ x 3’ RCB 
in Southeast Quadrant of 
Contra Loma I/C 

Sheet 5 wl/wus 9a 
owus 10a 

0.002 (P) 
0.002 (P) 

Culvert Extension 
Place RSP 

90 yd.3 concrete box 
55 yd.3 RSP  

Open Channel immediately 
upstream of “RWN” on-ramp 
from L Street 

Sheet 4 wl/wus 8 
owus 9 
 

0.005 (P) 
0.004 (P) 

 

Culvert Extension 
 
(temp. cofferdam) 

150 yd.3 concrete box   
70 yd.3 gravel (temp**) 
150 yd.3 roadway fill    

Existing triple 5’ x 3’ RCB 
under WB on-ramp from L 
Street 

Sheet 4 cwus 11 
cwus 12 

         0.044 (P) 
0.014 (P) 

Remove Culvert 115 yd.3 roadway fill  

Small lateral tributary 
discharging to existing triple 5’ 
x 3’ RCB outfall 

Sheet 4 wl/wus 7 
 

0.003 (P) 
 
 

Covered by 
proposed “RWN” 
ramp  

35 yd.3 roadway fill 
       

Outfall to West Antioch Creek 
adjacent to L Street at headwall  

Sheet 4 wl/wus 5b 
owus 7b 
 

         0.013 (P) 
0.031 (P) 

 

Culvert Extension 
(temp. cofferdam) 
Headwall & RSP 
Widen Channel 

400 yd.3 concrete box 
5 yd.3 sand bags (temp**)
400 yd.3 RSP 
150 yd.3 grading 

Utility relocation north of 
existing 72” & 42” cross 
culverts underneath SR 4 

Sheet 4  wl/wus 5a 
owus 7a 

0.008 (P) 
0.015 (P) 

Utility Relocation Trenching and Grading 

Entrance to culvert south of 
Fitzuren Rd. 

Sheet 5 wl/wus 11 
owus 11 

0.009 (P) 
0.003 (P) 

Temp. Cofferdam 8 yd.3 water filled 
cofferdam (temp**) 
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Water Name/Description Map of 
area 
(impacts) 

Impact 
Type* and 
Number 

Total Area of 
Impact – 
Permanent (P) or 
Temporary (T)    
(Acres) 

Fill  
 

Fill Material 
(RSP = Rock Slope 
Protection) 
(FES = Flared End 
Section) 

TOTAL  WL/WUS  
  
OWUS 
 
CWUS 
 

0.091 (P) 
0.048 (T) 
0.089 (P) 
0.009 (T) 
0.140 (T) 

 1,008 yd.3 Roadway Fill 
1,048 yd.3 RSP  
569 yd.3 Concrete 
4 yd.3 Concrete FES 
640 yd.3 Concrete Box  
150 yd.3 Grading  
240 yd.3Gravel 
(temp**) 
12 yd.3 Sand Bags 
(temp**) 
8 yd.3 Water Filled 
Cofferdam (temp**) 
 

*wl/wus = Wetland/Waters of the U.S.                                                                                              temp** = temporary fills for 
  owus = Other Waters of the U.S.                                                                                                                     water diversion 
  cwus = Culvert Waters of the U.S. 
 

04-2285E4 INFORMATION HANDOUT

PAGE-595



\\S021emc2\ebart\SR4\SR 4(e) Environmental\6000 Deliverables\4000 SR 4(e) Environmental Permits\404 USACE\2000 Individual Permit\Final USACE 404 04_27_09_Impacts_Updated.doc 1 ATTACHMENTS 

BLOCK 22 
 

The following describes the jurisdictional areas that will be filled, the acreage, type of fill, and the proposed fill method 
  
 
Water Name/Description Plan 

View 
location 
(Illus. 2) 

Impact 
Type* and 
Number 

Total Area of 
Impact – Permanent 
(P) or Temporary 
(T)    (Acres) 

Fill Type Fill Method 

Kirker Creek Sheet 1 wl/wus 1 
cwus 1 
cwus 22 
cwus 23 
owus 1 

0.048 (T) 
0.011 (P) 
0.010 (P) 
0.019 (P) 
0.005 (T) 

Culvert Extension 
 
 
 
(temp. cofferdam) 

Poured Concrete 
Excavator 
 
 
Excavator 

Old Kirker Creek Sheet 2 wl/wus 2 
wl/wus 3 
owus 4 
cwus 2 

0.010 (P) 
0.021 (P) 
0.005 (P) 
0.042 (P) 

 

Culvert Extension 
(temp. cofferdam) 

Poured Concrete 
Excavator 
 

Los Medanos Wasteway Sheet 3 owus 5 
owus 5 
owus 6 

0.011 (P) 
0.004 (T) 
0.007 (P) 

Culvert Extension 
(temp. cofferdam) 

Poured Concrete 
 

West Antioch Creek Impacts: 
Station  “E” 145+00 
Extend existing 72” & 42” 
cross culverts 

Sheet 4 wl/wus 6 
owus 8 

0.011 (P) 
0.004 (P) 

Culvert Extension 
Place RSP 

Excavator 
Excavator 
      

Small culvert crossing of 
“REN” Ramp. Southeast 
Quadrant of Contra Loma I/C 

Sheet 5 wl/wus 10 
 
 

0.002 (P) 
 
 

Place 24” Pipe 
Place concrete 
flared end sections 

Excavator 
Excavator 
      

Large culvert crossing of 
“REN” Ramp. Southeast 
quadrant of Contra Loma I/C  

Sheet 5 wl/wus 9b 
owus 10b 

0.007 (P) 
0.007 (P) 

Place 2 -36” Pipes 
Place RSP 

Excavator 
Excavator    
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Water Name/Description Plan 
View 
location 
(Illus. 2) 

Impact 
Type* and 
Number 

Total Area of 
Impact – Permanent 
(P) or Temporary 
(T)    (Acres) 

Fill Type Fill Method 

Entrance to triple 5’ x 3’ RCB 
in Southeast Quadrant of 
Contra Loma I/C 

Sheet 5 wl/wus 9a 
owus 10a 

0.002 (P) 
0.002 (P) 

Culvert Extension 
Place RSP 

Preformed Concrete
Excavator 

Open Channel immediately 
upstream of “RWN” on-ramp 
from L Street. 

Sheet 4 wl/wus 8 
owus 9 

0.005 (P) 
0.004 (P) 

Culvert Extension 
(temp. cofferdam) 

Preformed Concrete
Excavator     

Existing triple 5’ x 3’ RCB 
under WB on-ramp from L 
Street 

Sheet 4 cwus 11 
cwus 12 

         0.044 (P) 
0.014 (P) 

 

Remove Culvert Excavator 
      

Small lateral tributary 
discharging to existing triple 5’ 
x 3’ RCB outfall.   

Sheet 4 wl/wus 7 
 

0.003 (P) 
 
 

Covered by 
proposed “RWN” 
ramp  

Excavator 
       

Outfall to West Antioch Creek 
adjacent to L Street at headwall  

Sheet 4 wl/wus 5b 
owus 7b 
 

         0.013 (P) 
0.031 (P) 

 

Culvert Extension 
(temp. cofferdam) 
Headwall & RSP 
Widen Channel 

Preformed Concrete
      
Excavator      
Grading 

Utility relocation north of 
existing 72” & 42” cross 
culverts underneath SR 4 

Sheet 4  wl/wus 5a 
owus 7a 

0.008 (P) 
0.015 (P) 

Utility Relocation Trenching and 
Grading 

Entrance to culvert south of 
Fitzuren Rd. 

Sheet 5 wl/wus 11 
owus 11 

0.009 (P) 
0.003 (P) 

Temporary 
Cofferdam 

Construction 

TOTAL  WL/WUS  
  
OWUS 
 
CWUS 
 

0.091 (P) 
0.048 (T) 
0.089 (P) 
0.009 (T) 
0.140 (T) 
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Water Name/Description Plan 
View 
location 
(Illus. 2) 

Impact 
Type* and 
Number 

Total Area of 
Impact – Permanent 
(P) or Temporary 
(T)    (Acres) 

Fill Type Fill Method 

*wl/wus = Wetland/Waters of the U.S. 
  owus = Other Waters of the U.S. 
  cwus = Culvert Waters of the U.S. 
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BLOCK 24 
 

 
Property Owners:    Street Address: 
 
APN Site  Owner Owner Notification 

074-411-007 Park City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

074-353-127 vacant City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

074-353-126 vacant City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

074-353-125 vacant City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

067-342-004 
992-1008 Fitzuren 
Rd., Antioch, CA  
94509 

Skyland Properties 1004 Fitzuren Rd., 
Antioch, CA  94509 

067-342-012 924 Fitzuren Rd., 
Antioch Eileen Davis 1120 Bond Ct., Antioch, 

CA  94509 

071-021-003 Fitzuren Rd., City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

071-021-013 909 Fitzuren Rd., 
Antioch, CA  94509 Poonam Chillappagari 909 Fitzuren Rd., Antioch, 

CA  94509 

071-021-018 Fitzuren Rd., City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

071-021-022 911 Fitzuren Rd., 
Antioch Frank Davi/Charles Johnson P.O. Box 1171, Antioch, 

CA  94509 

071-021-023 909 Fitzuren Rd., 
Antioch, CA  94509 Llyod Harris IV 909 Fitzuren Rd., Antioch, 

CA  94509 

071-021-024 915 Fitzuren Rd., 
Antioch Frank Davi/Charles Johnson P.O. Box 1171, Antioch, 

CA  94509 
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APN Site  Owner Owner Notification 

068-351-003 2812 Harbour Drive, 
Antioch, 94509 Church of Christ of Antioch 1020 E Tregallas, 

Antioch, CA 94509 

068-351-002 Harbour Drive, 
Antioch, 94509 Church of Christ of Antioch 1020 E Tregallas, 

Antioch, CA 94509 

068-351-001 Harbour Drive, 
Antioch, 94509 Church of Christ of Antioch 1020 E Tregallas, 

Antioch, CA 94509 

068-252-045 
2709 Windsor 
Drive, Antioch, 
94509 

First Missionary Baptist Church 640 E Tregallas, Antioch, 
CA  94509 

068-252-041 
2721 Windsor 
Drive, Antioch, 
94509 

First Missionary Baptist Church 640 E Tregallas, Antioch, 
CA  94509 

068-352-001 1105 Ames Ct., 
Antioch, 94509 Margaret Aragon 1105 Ames Ct., Antioch, 

94509 

068-352-002 1109 Ames Ct., 
Antioch, 94509 Jack P. Leardini TRE 27 Rolph Park Ave., 

Crockett, CA  94525 

068-352-003 1113 Ames Ct., 
Antioch, 94509 Ramon & Teresa Ramirez 1113 Ames Ct., Antioch, 

94509 

068-352-004 1117 Ames Ct., 
Antioch, 94509 Abraham Y. Dabis 1117 Ames Ct., Antioch, 

94509 

068-352-005 1116 Ames Ct., 
Antioch, 94509 Troy & Monica Coray 1116 Ames Ct., Antioch, 

94509 

068-352-006 1112 Ames Ct., 
Antioch, 94509 Helen P Platt 1112 Ames Ct., Antioch, 

94509 

068-352-007 1108 Ames Ct., 
Antioch, 94509 Donald & Sandra Harrison 1108 Ames Ct., Antioch, 

94509 

068-352-008 1104 Ames Ct., 
Antioch, 94509 Marion Jones 2782 Manzanita Way, 

Hemet, CA  92545 

068-352-009 1100 Ames Ct., 
Antioch, 94509 Neil & Rose Ann Jortner 1100 Ames Ct., Antioch, 

94509 
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APN Site  Owner Owner Notification 

068-100-032 917 Sunset Dr., 
Antioch, 94509 Lewis & Leslie Mathews 1661 Ramona Way, 

Alamo, CA  94507 

068-300-017 Sunset Dr. David & Thea Shupe, Shannon & Ann 
Creson 

2200 Wymore Way, 
Antioch, CA  94509 

052-014-005 Sunset Dr. Ennco & Rose Cinquini, David & Mary 
Brink 

224 Cobblestone Dr., 
Antioch, CA  94509 

052-014-006 1305 Sunset Dr., 
Antioch, CA  94509 Robert & Marie Lister 1305 Sunset Dr., Antioch, 

CA  94509 

052-014-007 Hillcrest Ave Ennco & Rose Cinquini, David & Mary 
Brink 

224 Cobblestone Dr., 
Antioch, CA  94509 

052-052-018 No address FKP Inc. 1955 Lake Park Dr., #250, 
Smyrna, GA  30080 

052-150-008 State Highway 4 City of Antioch Public Works P.O. Box 5007, Antioch, 
CA  94531 

88-540-15 
88-540-09 

2153  Martin Way  
Pittsburg (vacant 
land) 

Albert D Seeno Construction Co   P O Box 4113  Concord  
CA  94524 

88-240-38 vacant land City of Pittsburg   

88-240-57 

2100  2104 2106  
Loveridge  Pittsburg 
(commercial 
improved) 

Pittsburg Storage Partners   P O Box 25025  
Glendale  CA  91201 

88-152-28 
2025  Leland E  
Pittsburg (vacant 
land) 

A-S Pipelines Co Inc. 2025  Leland   Pittsburg  
CA  94565 

88-152-30 
Commerce  
Pittsburg (vacant 
land) 

Albert D Seeno Construction   P O Box 4113  Concord  
CA  94524 

Contra Costa Canal Drainage channel U. S. Bureau of Reclamation   

74-122-23 

 3600 3698 Delta 
Fair Antioch 
(commercial 
improved) 

Delta Square Associates P.O. Box 177 Lafayette 
CA 94549 
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APN Site  Owner Owner Notification 

74-460-29 
Century Blvd 
Pittsburg (vacant 
land) 

Century Plaza Dev Corp. 4021 Port Chicago Hwy 
Concord CA 94520 

Contra Costa Canal Drainage channel U. S. Bureau of Reclamation   

74-090-21 

Century CT 
Pittsburg 
(commercial 
improved) 

Century Plaza Dev Corp/Mazzei 
Hyundai 

4021 Port Chicago Hwy 
Concord CA 94520 

74-112-07 

3900  Belle  Antioch 
(single family 
improved) Pawlowski Anna E 

4356  Whitehaven  Baton 
Rouge  CA  70808 
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BLOCK 25 
 

 
The following table summarizes the permits and approvals that are anticipated to be needed from other agencies, and their status. 
 

Agency Permit or Approval Status 
Regional Water Quality 
Control Board 

§401 Water Quality 
Certification 

Pending 

California Department of 
Fish and Game 

California Fish and 
Game Code §1602  

Pending 

US Fish and Wildlife 
Service 

BO BO issued (1-1-05-F-0158) on 6/13/05 
(included in Appendix A) 
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JOB NO.:   206118.GST PLATE NO.:   1

G STREET OVERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING

SCALE:

Approximate 
Project Location

LOCATION MAPSOURCE:
2007 GOOGLE MAP DATA, 2007 NAVATEQ
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.GST PLATE NO.: 2

G STREET OVERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

Approximate Project 
Location

GEOLOGIC MAP

Source: Quaternary Geology of Contra Costa County and 
Surrounding Areas, California: Derived from the Digital 
Database File 97-98, E.J. Helley & R. W. Graymer, 1997

LEGEND:
SCALE:

0 1 2 KM
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PARIKH CONSULTANTS, INC.
GEOTECHNICAL CONSULTANTS
MATERIALS TESTING JOB NO.: 206118.GST PLATE NO.: 3

G STREET OVERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

Source: Caltrans Deterministic PGA Map, 
September 2007

Approx. Project
Location

(37 59' 53.13'' N, 121 48' 55.11'' W 
from Google Earth)

FAULT MAP

Legend:

Greenville fault Zone (Clayton Section)

Great Valley fault 5

14

24

351

340

Vaca fault Zone

Greenville fault zone (marshcreek-
Greenville section)

337 Concord fault (Avon Section)

341 Concord fault (Ygnacio valley Section)

0 15 30 Miles
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Waveforms for Sounding G-ST-138
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Reference: CPT data and correlation provided by Gregg Drilling and Testing, Inc.

JOB NO.: 206118.GST PLATE NO.: 3

G STREET OVERCROSSING
CONTRA COSTA COUNTY, CALIFORNIA

CPT DATA CORRELATION
GST-138
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D: Welding and Soldering

Rev. #05:  04-29-09 D-22 Page 1 of 15

D-22

Rev. #05: This document replaces Revision #04. For a description of the changes, see Page 14.

ARC WELDING PROCEDURE REQUIREMENT
ALL STRESS LEVELS

Prepared by: JZB1

R. D. White

Gas Transmission and Distribution Design and ConstructionFunction:Asset Type:

Issued by: Original Signed By Date: 04-29-09

This document also appears in the following manual:

• Gas Applicant Design Manual

Purpose and Scope
This numbered document shall be included as a part of all welding procedure specifications used on natural gas
facilities governed by 49 CFR Part 192 (latest revision), Subpart E, and API 1104. Changes or deviations to these
welding standards shall be approved by the responsible engineer following consultation with the welding specialist.

Acronyms
API: American Petroleum Institute
ASME: American Society of Mechanical Engineers
ASTM: American Society for Testing and Materials
ATS: Applied Technology Services
AWS: American Welding Society
CE: carbon equivalent
CFR: Code of Federal Regulations
dc: direct current
FCAW: flux cored arc welding
GIS: Geographic Information System
GMAW: gas metal arc welding
GTAW: gas tungsten arc welding
GT&D: Gas Transmission and Distribution
MAOP: maximum allowable operating pressure
OD: outside diameter
psi: pounds per square inch
psig: pounds per square inch gauge
SAW: submerged arc welding
SMAW: shielded metal arc welding
SMYS: specified minimum yield strength
WPS: Weld Procedure Specification

References Document
Drain Tube on 2” to 6” Pipelines and Sample Tube on All Pipeline Sizes A-32. . . . . . . . . . . . . . . . . . . 
Drain Tube Installation for 8” to 34” Pipelines in Service A-32.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gas Main Welding Sleeves (Type B Sleeves With Circumferential Welds) A-60. . . . . . . . . . . . . . . . . 
In-Service Welding D-23. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Direct Deposition Welding D-23.1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Welder Qualification for Under 20% of SMYS D-30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Arc Welder Qualification for Working on Pipelines That Operate at Over 20% of SMYS D-30.2. . . . . . 
Weld Inspection D-40. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Welding of Pipelines and Related Facilities API 1104. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Welding Specifications

1. Materials to be welded using the procedures in this numbered document include the following. Any exceptions
shall be noted in the particular welding procedure specification.

• API 5L, Grade B up to and including X-70

• ASTM A-53, Grade B

• ASTM A-106, Grade B

• ASTM A-516, Grade 70 (38,000 psi yield)

• ASTM A-242 (50,000 psi yield)

• ASTM A-633, Grade E (60,000 psi yield)

• ASTM A-234, Grade WPB

• ASTM A-105 (35,000 psi yield)

• ASTM A-572 (50,000 psi yield)

2. All welding on pipe and fittings shall be completed using detailed procedure specifications established, qualified,
and recorded in accordance with 49 CFR Part 192 and API 1104.

3. Weld Procedure Selection

A. Before welding pipe or fittings, the welder must first identify the pipe size, the type of material be welded, the
SMYS, and the stress level at which the pipe is designed to operate. The maximum hoop stress permitted, the
appropriate welding process, and the procedure shall be determined from Items 3B through 3E below.

B. All piping, fittings, and appurtenances designed to operate above 60 psi or 20% SMYS, regardless of size,
shall be welded by using one, or a combination of, the following processes:

• SMAW (See Numbered Document D-30.2 for qualification procedure)

• GMAW

• FCAW

• GTAW

• SAW

C. This numbered document covers the SMAW process using cellulose and low-hydrogen electrodes and the
GMAW process for all stress levels.

D. SMAW and GMAW shall be the preferred welding processes used for all piping larger than 2” nominal
diameter, with a wall thickness greater than 0.154”, and designed to be operated above 60 psi or 20% SMYS.

E. Piping designed to operate at less than or equal to 60 psi may be welded using any of the arc welding
processes listed in Item 3B above.

F. GMAW is the preferred process for making branch-connection welds on piping designed to operate above 
60 psi or 20% SMYS. If the SMAW process is performed to weld branch connections, cellulose electrodes can
be used for the first and second passes, followed by low-hydrogen electrodes for the filler and cover passes.

G. When performing a circumferential welding on pipe greater than 12” in diameter (nominal), a minimum of two
welders shall work simultaneously on opposite sides of the pipe.

H. Before welding, ensure that there are no liquids in the segment of the pipeline to be welded. If liquids are
suspected, take one of the following steps:

(1) Remove liquid using an existing drain.

(2) Install a drain per Numbered Document A-32 or A-32.1, and remove the liquid.

(3) Perform in-service welding as described in Numbered Document D-23.

I. The maximum hoop stress permitted when welding on pressurized piping shall be determined as follows:

(1) When applicable, welding may be performed with no reduction of operating pressure in accordance with
Numbered Documents D-23 and D-23.1.
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(2) If in-service welding is not the preferred choice or is not applicable, evaluate the operating pressure before
welding. The maximum operating pressure permitted during welding is the least pressure given in Items
3I(2)(a), 3I(2)(b), and 3I(2)(c) below.

The maximum pressures are also shown on the Gas Transmission GIS. Where the condition of the pipe is
found to be poor, or where other conditions exist which could cause problems while welding, it may be
necessary to lower the operating pressure. This lower pressure should be determined based on evaluating
the observed condition of the pipe and by good engineering judgment.

(a) For seamless and double-submerged arc welded pipe, the maximum pressure permitted during
welding shall be determined using the formula given below, the MAOP, or a pressure which will
produce a hoop stress of 50% of the SMYS, whichever is lowest.

P �
2S� (t� 0.094)� 0.72

D

where,

P = internal pressure, psig
S = specified minimum yield strength, psi
t  = nominal pipe wall thickness, inches
D = outside pipe diameter, inches

For all other pipe, the maximum pressure permitted during welding shall be determined using the
formula given above, the MAOP, or a pressure which will produce a hoop stress of 40% of the SMYS,
whichever is lowest.

(b) The maximum hoop stress permitted during welding shall not exceed 20% of the SMYS when:

• Welding within 3” of the longitudinal seam, the circumferential, and any branch weld on
any type of pipe (except the longitudinal seam of double-submerged arc welded pipe).

• Welding within 3” of any defect (gouges, corrosion, laminations, etc.) in the pipe which
exceeds 1/3 of the nominal wall thickness in depth and/or 1/4 of the nominal pipe
diameter in length. Any number of closely spaced adjacent defects shall be treated as
one defect of a size and depth encompassing all the defects.

• More than one weld repair is required in any length equal to five pipe diameters or 5’,
whichever is less.

(c) Preheating above 450°F, or high-temperature stress relieving, is not permitted on pipelines under
pressure. The yield point and fracture sensitivity of non-expanded, high-strength pipe are adversely
affected when pipe is heated above 600°F, unless it is heated and cooled under controlled conditions.
The yield point of expanded pipe is permanently lowered by approximately 20% when it is heated
above this temperature.

J. Low-hydrogen electrodes or GMAW shall be used, if the line flow cannot be made static, or if the temperature
of the pipe is less than 50°F, and operates above 60 psi.

4. Weld Preparation

A. Welding electrodes shall conform to AWS Specifications A-5.1, A-5.5, or A-5.18. Refer to the “Welding With
Cellulose-Coated and Wire Electrodes” section on Page 10, Table 3 on Page 10, Table 4 on Page 11, Figure 9
and Figure 10 on Page 11, the “Welding With Low-Hydrogen Electrodes” section on Page 12, and Figure 11
and Figure 12 on Page 12.

B. The welding operation must be protected (shielded) from any weather conditions (rain, snow, ice, or high
winds) that would impair the quality of the completed weld.

C. Before welding, the weld groove and the adjacent surfaces up to 1” around it shall be cleaned and kept free of
all dirt, paint, rust, scale, moisture, oil, grease, or other foreign material harmful to welding. Clean by filing,
hand or power wire brushing or grinding, and/or by using approved solvents. Alcohol (methanol or ethanol) or
acetone are acceptable solvents for cleaning and drying. Do not expose these solvents or their fumes to open
flame, arcs, or hot surfaces.

D. Before sections of pipe and fittings are assembled for welding, all rust, scale, slag, dirt, liquids, or other foreign
matter shall be removed from the inside surface of the pipe by swabbing with clean rags or by other
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acceptable methods. The responsible person (people) on the job shall ensure compliance with this
requirement.

E. Pipe and/or fittings joined by welding shall be aligned to minimize any offset (high or low) of the pipe wall
surfaces around the circumference of the pipe. For joining pipe and/or fittings of the same nominal wall
thickness, the internal offset should not exceed 1/8”. Internal offset greater than this dimension is permissible
provided the pipe end dimension is within the tolerances contained in the material specification and is
distributed evenly around the circumference of the pipe. If the pipe or fitting ends are defective or damaged
(scratches, gouges, dents, etc.), the ends shall be rebeveled. For joining pipe of unequal wall thickness, the
internal offset shall not exceed 3/32”. If this value is exceeded, refer to Figure 2 through Figure 8 on Page 9
of this numbered document. The external offset shall be limited to the out-of-roundness and the pipe and
fitting end-diameter tolerances given in the material specifications.

F. All hammers used for aligning pipe and fittings must be bronze or brass faced. Avoid denting, gouging, or
scratching the pipe and/or fittings.

G. When aligning abutting lengths of the pipe for welding, the longitudinal seams shall be staggered (no closer
than 3”) within the top quadrant (10 to 2 o’clock).

H. A lineup clamp shall be used on pipe with a nominal diameter 3” or larger. It is recommended that the lineup
clamp be left in place until the root pass is at least 50% completed and equally deposited around the weld
groove. No stress (movement) shall be placed on the weld groove until the root pass and second pass are
completed.

I. The minimum separation between any two circumferential welds, wherever possible, shall be as follows:

(1) One pipe diameter for welds on pipelines and station piping but never less than 3” (except as allowed by
Item (2) below).

(2) 1”, as measured along the inside arc radius of any welding elbow and the transverse segments of this
elbow for 2” or more in nominal diameter. See 49 CFR 192.313(c).

(3) Branch-connection welds, including reinforcing member welds, shall be located at least 3” away from
circumferential welds whenever possible.

J. To perform work safely, adequate working clearance shall be provided and maintained around the pipe and/or
fittings at all points to be welded.

K. When cutting or welding near fittings containing rubber stoppers, it is recommended that the minimum
distance between the face of the stopper and the cutting or welding operation be as indicated in Table 1 below.

Table 1 Minimum Distance Between Stopper and Weld or Cut

Pipe Size
(Inches)

Minimum Distance Between Stopper and Weld or Cut 1
(Inches)

3/4 6

1 6

1-1/4 6

1-1/2 7

2 8

2-1/2 9

3 10

4 12

6 14

8 16

10 18

12 and larger 20
1 In those cases where it is not possible to maintain the recommended minimum distance

between the stopper face and the cutting or welding operation, some auxiliary cooling means
such as wet burlap or wet rags should be placed around the fitting to reduce the temperature.
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5. Preheating

A. Preheating of 200°F minimum to 400°F maximum must be achieved and maintained at the weld location until
the completion of welding when any of the following conditions exist:

(1) When the pipe or fitting wall thickness (regardless of pipe grade) is greater than 0.5”.

(2) When welding on pressurized pipe with the MAOP above 60 psi pressure.

(3) When the pipe mill heat analysis shows a carbon content in excess of 0.32%.

(4) When CE exceeds 0.65% (CE% = carbon % + 1/4 manganese %).

Pipe material meeting API Specification 5L and ASTM A-53 or A-106, Grade B specifications, does not
exceed the chemical limits required for preheating that are shown above. Certain fitting materials may
exceed the limits and therefore would require preheating.

(5) When specified by the WPS.

B. The preheated area shall be at least 6” wide around all points where weld metal will be deposited.

C. The preheat temperature shall be checked at the weld area outside of the weld groove using
temperature-sensitive crayons, such as “Tempilsticks”, or a contact pyrometer.

D. If welding is interrupted, the weld area shall be preheated again before welding is resumed.

E. The interpass temperature is the temperature of the weld area between each deposit of weld beads. The
minimum interpass temperature shall comply with the minimum preheat temperature requirements.

6. Stress Relieving

A. Stress relieving shall be required under the following conditions:

(1) When the carbon content of the pipe fitting material, as determined by heat analysis, exceeds 0.32% or
the CE exceeds 0.65%. (Pipe meeting API Specification 5L and ASTM A-53 or A-106, Grade B
specifications, does not exceed these limits. Certain fitting materials may exceed these limits and
therefore require stress relieving.)

(2) When the wall thickness of the pipe or fitting being welded is 0.750” or greater, unless low-hydrogen or
GMAW welding processes are used. Stress relieving is mandatory for all thickness 1-1/4” or greater.

(3) When couplings, weldolets, or socket-weld fittings larger than 2” are welded to a header wall with a
thickness 0.750” or greater, unless low-hydrogen or GMAW welding processes are used. Stress relieving
is mandatory for all header wall thickness 1-1/4” or greater.

B. Stress-Relieving Temperature

(1) For welding being performed under API specifications as in this numbered document, heat uniformly to
achieve stress-relieving temperatures at a rate suitable to the type of equipment being used. When
welding to ASME specifications, heat uniformly at a rate not to exceed 600°F per hour, while the
temperature is below 600°F, and not to exceed 400°F per hour when above 600°F.

(2) The weld being stress relieved shall be held in the range of 1,100°F to 1,200°F for a period of 1 hour per
inch of wall thickness, but in no case less than 45 minutes.

(3) After stress relieving is completed, the weld shall be cooled to 600°F at a cooling rate not to exceed 500°F
per hour. For 600°F and below, the weld may be cooled in still air. Accelerated cooling is not allowed.

(4) The minimum width of the area on each side of the weld that will be stress relieved shall be equal to four
times the wall thickness, or 2”, whichever is greater.

C. Equipment for Local Stress Relieving

(1) Stress relieving may be accomplished by electric induction, electric resistance, or other suitable means of
heating in compliance with Item 6B above.

(2) The stress-relieving temperature shall be checked with recording, thermocouple pyrometers. The
recording charts shall be properly identified and kept as part of the job records.
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7. Horizontal and Vertical Fixed-Position Welding; Cellulose-Type Electrode or Wire-Type Electrode for GMAW

Horizontal and vertical, fixed-position, shielded, metal-arc welding with cellulose-covered electrodes
(AWS E6010, E7010, or E8010) or wire electrodes (ER70S-6) shall be performed using the “downhill” method.
Refer to Figure 10 on Page 11 for the proper electrode to use with specific materials.

A. Root Pass and Hot Pass (Second Pass)

(1) The amount of root opening (gap) for the welding process used shall fall within the range given in Figure 9
on Page 11 and should suit the preference of the welder responsible for the integrity of the root pass.
During alignment and tacking, hold the joint together by a lineup clamp. Ensure full penetration and
complete fusion during tacking and the root pass.

(2) Strike the arc in the weld groove only. Make the stringer bead for SMAW by using a drag technique (the
electrode coating resting on the bevel as the electrode is dragged downhill). Thoroughly clean the stringer
before applying the hot pass (second pass). Use disc grinding to remove bumpy starts and slag, improve the
bead contour, or remove excessive wagon tracks (see Figure 1 below) before applying the hot pass (second
pass).

ÉÉÉÉ
ÉÉÉÉ
ÉÉÉÉ

ÉÉÉÉ
ÉÉÉÉ
ÉÉÉÉ

ÉÉÉÉÉ
ÉÉÉÉÉ
ÉÉÉÉÉ

ÉÉÉÉÉ
ÉÉÉÉÉ

Wagon Tracks

Before Grinding After Grinding

Figure 1
Wagon Tracks − Slag-Filled Crevices on Either Side of Root Pass

(3) When applying the hot pass with SMAW, sufficient heat (amperage) will be needed to melt out shallow
wagon tracks and float any remaining slag to the surface. Use a slight up-and-down whipping motion.
Start the hot pass immediately after completion of the root pass (within 5 minutes).

B. Filler and Cover Passes

(1) Use a side-to-side weave motion when applying the filler passes. Filler metal shall be added to any
concave portion of the groove, before applying the cover pass.

(2) On heavy wall pipe and fittings with a wide welding groove, more than one bead per layer shall be used for
filling in the downhill direction.

(3) Strip capping shall be used for the cover pass when welding in the vertical, fixed position. Wash passes
are not acceptable when welding in this position.

(4) Filler and cover passes made using the weave motion when welding downhill on horizontally fixed pipe
and fittings shall be no wider than four times the electrode diameter for SMAW and 3/4” for GMAW. Welds
shall be uniform and without undercutting.

(5) The face of the completed weld should be approximately 1/8” greater than the width of the original groove.
At no point shall the crown surface be below the outside surface of the pipe, nor should it be raised above
the parent metal more than 3/32”.

(6) The completed weld shall be thoroughly brushed and cleaned.

8. Horizontal and Vertical, Fixed-Position Welding − Low-Hydrogen Electrodes (see Item 4 on Page 12 for
recommended use)

A. To perform properly, low-hydrogen electrodes must be stored and handled in a manner which will prevent the
absorption of moisture. They shall either be stored in the manufacturer’s hermetically sealed, unopened
containers, or in holding ovens if the containers have been opened. Electrodes in unopened sealed containers
remain dry indefinitely under good storage conditions. The storage area should be enclosed, clean, dry, and
have adequate facilities for safe storage to prevent deterioration.

B. If used immediately, low-hydrogen electrodes may be taken directly from freshly opened, hermetically sealed
containers. The remaining electrodes shall be removed from the containers and placed in an electric holding
oven or portable rod warmer and held at a temperature of 250°F to 350°F.
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C. Electrodes shall be withdrawn from the holding oven or portable rod warmer in small quantities and used
immediately.

D. The electric holding oven or portable rod warmer shall be powered by a reliable electric source.

E. Electrodes shall not be exposed to moisture. They shall not be used after having been removed from their
sealed containers or holding oven for a period exceeding 4 hours.

F. Electrodes subjected to the conditions described in Item 8E must be dried or discarded. Dry electrodes by
baking them in an electric oven at 700°F to 800°F for a minimum of 1 hour. Transfer them to a holding oven
and hold them there until used. Discard any electrodes if the coating becomes fragile. Discard any electrodes
that flake or break off while welding, or that develop a noticeable difference in handling or arc characteristics.

G. Qualified welders using low-hydrogen electrodes shall be thoroughly instructed in storage and handling
requirements and be issued an electric heater or portable electrode warmer. Low-hydrogen electrodes shall
always be issued in portable rod warmers, or the electrodes shall be returned to the heated storage oven
within the time specified in Item 8E.

H. Welding Technique With Low-Hydrogen Electrodes (refer to Figure 11 through Figure 20 on Pages 12 and 13)

(1) On horizontally fixed pipe and fittings, the root pass and hot pass shall be made by welding downhill, using
shielded metal-arc welding with E6010(5P), E7010(HYP+), or E8010(70+) electrodes.

(2) On horizontally fixed pipe and fittings, filler and cover passes shall be made by welding uphill using E7016
or E7018 electrodes for all grades of pipe through X-60, and E8016 or E8018 electrodes for X-65 and
X-70 pipe. See specific WPS.

(3) On heavy wall pipe or fittings (greater than Schedule 40) with a wide welding groove, use more than one
filler and/or cover pass per layer.

(4) Filler and cover passes made by welding uphill using the weave motion on horizontally fixed pipe and
fittings shall be no wider than 5/8” if using a 3/32” diameter rod and 3/4” if using a 1/8” diameter rod.

(5) On pipe or fittings in the vertically fixed position, each weld layer shall be deposited with multiple passes in
the horizontal plane when the weld groove is three times the electrode diameter. Large weave passes
shall not be permitted.

(6) On vertically fixed pipe and fittings, the root pass and hot pass shall be made by using SMAW with
E6010(5P), E7010(HYP+), or E8010(70+) electrodes.

9. Roll Welding

For roll or flat welding, the welding arc is struck on the top of the pipe or fitting and held there to deposit the bead
as the pipe or fitting is steadily revolved. When applicable, roll welding will be permitted, providing alignment and
support are maintained.

10. Fillet Weld

The bead shape of all fillet welds shall be flat or slightly convex, and the length of each weld leg shall be equal. All
attachments using fillet welds shall be made in accordance with Figure 13 through Figure 20 on Page 13 of this
numbered document.

A. When welding slip-on flanges to pipe, the inside weld joining the pipe end to the flange’s inside-diameter bore
surface shall be completed first, followed by the weld at the outside of the flange to the outside circumference
of the pipe, as shown in Figure 16 on Page 13.

B. Fillet welds to attach supports and other non-pressure attachments to pressure piping must be designed and
approved by the responsible pipeline engineer.

11. Back Welding

A. Back welding and end preparation when joining unequal wall thicknesses shall be performed as specified on
Page 9 of this numbered document. Before back welding, disc grind or wire buff any loose scale from the
backside of the weld groove.

B. When 16” and larger diameter valves and fittings are welded to each other or to pipe, the joint shall have a
two-pass weld on the inside as well as the outside weld, if the internal misalignment exceeds 3/32”. This
requirement also applies to smaller diameter valves and fittings when it is practical. Back welding is not
required if the valves and fittings are supplied already shop welded to pipe of the same wall thickness as the
line pipe.
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C. Back welding shall be done using SMAW with E6010, E7010, or E8010 electrodes. Use a small weave to
penetrate and fuse the backside of the weld groove. The bead width and height should exceed the minimum
requirements shown in Figure 2 through Figure 8 on Page 9 by as small a margin as practical. If a second fill
pass is needed, this pass should form a smooth transition from one side of the pipe to the other. Do not
overweld.

12. Repair or Removal of Defects and Cracks

A. Preheating the segment(s) to be repaired is required if conditions exist which would adversely affect the
quality of the weld repair. Post-weld heat treatment and nondestructive examination shall be the same as that
required for the original weld joint.

B. If a section of pipe has arc burns that are repaired by grinding, the remaining wall thickness must at least be
equal to either:

(1) The nominal wall thickness required for the design pressure of the pipeline, or

(2) The minimum wall thickness required by the tolerance in the specification to which the pipe was
manufactured. The amount of allowable wall thickness reduction based on the manufactured pipe
specifications is as follows:

• 12-1/2% for ASTM A-106 pipe
• 10% for API-5L pipe
• 8% for API-5LX pipe
• 12-1/2% for ASTM A-53 pipe

(3) Alternate acceptance criteria to establish the minimum required remaining wall thickness may be
applicable (such as RSTRENG), but must be approved by GT&D gas engineering personnel.

C. Grinding and fill welding

(1) A facility engineer or a pipeline engineer is responsible for having a written weld repair procedure prepared
when grinding and fill welding is to be used for any of the following conditions:

(a) Repair of cracks.

(b) Any defect in a previously repaired area for new construction.

(c) All repairs on existing pipelines.

(2) If the repair is to be performed on a pressurized pipeline with an MAOP above 60 psi refer to Numbered
Documents D-23 and D-23.1.

(3) Areas to be repaired shall be thoroughly cleaned and prepared in accordance with the requirements given
in this numbered document before grinding or welding.

(4) Cracks in circumferential or branch-connection welds that exceed 8% of the total weld length and cracks
in original pipe longitudinal seam welds may not be repaired using grinding and fill welding.

(5) Oxy-fuel gas gouging (flame gouging), air carbon-arc gouging, grinding, and chipping are acceptable
methods for removing cracks and other defects. However, only grinding or chipping may be used on
pressurized lines.

(6) After removing any cracks, the repair groove must be examined by a magnetic particle test to ensure
complete removal of the cracks (per requirements of Numbered Document D-40).

(7) After removing any defects other than cracks, the area shall be visually examined to verify that the defects
have been completely removed.

(8) Weld metal shall be deposited to restore the original material contour. The surface of the finished repair
shall be ground smooth to the contour of the pipe on all lines operating over 100 psig.

(9) The completed repair shall be inspected per the requirements of Numbered Document D-40.

13. Identifying Welds

Where the number of welders makes identifying an individual welder’s work difficult, welders shall identify their
work by using a paint pen or other suitable marker to apply an assigned number or initials.
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Figure 2
3/32” Max.

Figure 3

14° Min. (1:4)*
30° Max.

0.5 t Max.

Figure 4

30° Max.

0.5 t Max.

Figure 5

30° Max.
14° Min. (1:4)*
30° Max.

0.5 t Max.

Figure 6

30° Max.

0.5 t Max.

Figure 7

30° Max.

14° Min. (1:4)*
30° Max.

0.5 t Max.

Figure 8

30° Max.

14° Min. (1:4)*
30° Max.

0.5 t Max.

14° Min. (1:4)*
30° Max.

t

t tD tH

tH
t

tH

tH

tD
t

t

tD
tH

t

t tD tH

Notes

1. The joint design shown in Figure 3 shall not be used where a thicker pipe wall has a lower yield strength. A joint
of this type can be used where the location class changes.

2. If the materials being joined have different yield strengths, the welding electrodes used must be suitable for the
highest yield material in each joint.

3. A legend of values and symbols used in Figure 3 through Figure 8 is shown as follows:

tD − The required wall thickness designed for heavy wall pipe which is being joined to thinner pipe.
 The tD value may not exceed 1.5 t.

tH − The actual wall thickness of the heavier wall pipe.

  * − No minimum when joined materials have equal yield strength.
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Welding With Cellulose-Coated and Wire Electrodes

1. All current used shall be as specified in the applicable WPS.

2. If back welding, use “hot pass” techniques for the first back-weld pass. Use conventional filler and cover
techniques if multiple passes are required.

3. In some older pipeline installations, “PG&E Specified” pipe was installed. This pipe does not necessarily comply
with API, ASTM, or any other pipeline standard. Before welding on “PG&E Specified” pipe, consult GT&D gas
engineering personnel for the proper welding procedures and electrodes to use.

4. When welding fittings in pipelines, and there is more than one suitable electrode given in Table 3, use the
higher-strength electrodes (i.e., E7010 instead of E6010, or E8010 instead of E7010).

Table 2 Codes for the Cellulose-Coated and Wire Electrodes

Electrodes Code

3/32”, E6010, Fleetweld 5P or Equal 159252

1/8”, E6010, Fleetweld 5P or Equal 159026

5/32”, E6010, Fleetweld 5P or Equal 159027

3/16”, E6010, Fleetweld or Equal 159028

1/8”, E7010, Shield Arc Hyp+ or Equal 159285

5/32”, E7010, Shield Arc Hyp+ or Equal 159286

3/16”, E7010, Shield Arc Hyp+ or Equal 159287

1/8”, E8010, Shield Arc 70+ or Equal 159405

5/32”, E8010, Shield Arc 70+ or Equal 159406

3/16”, E8010, Shield Arc 70+ or Equal 159407

0.035”, ER70S-6, Lincoln L-56 or Equal 150075

Table 3 Electrodes Suitable for Welding Various Materials

Material
Electrode

AWS A-5.1 and 5.5
SMAW

AWS A-5.18
GMAW

Pipe
(See Item 3 Above)

API 5L, Grade B and A-25 E6010 ER70S-6

API 5L, Grade X-42 to X-48 E6010 ER70S-6

API 5L, Grade X-52 to X-60 E7010 ER70S-6

API 5L, Grade X-65 E8010 ER70S-6

API 5L, Grade X-70 E8010 ER70S-6

Pipe
(See Item 3 Above)

ASTM A-53, Grade B E6010 ER70S-6

ASTM A-106, Grade B E6010 ER70S-6

Fittings

ASTM A-105 E6010 ER70S-6

ASTM A-234, Grade WPB E6010 ER70S-6

ASTM A-242 and A-441 E6010 ER70S-6

ASTM-A516, Grade 70 E6010 ER70S-6

ASTM A-633, Grade E E7010 ER70S-6
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Table 4 Weld Detail for SMAW and GMAW With Cellulose-Coated and Wire Electrodes

Weld Layer
Method Electrode Recommended

Horizontal
Fixed Position

Vertical Fixed
Position 1

Class Size Amperes Volts

First Pass Downhill Bead Table 3 All

90 to 100
(GMAW)

100 to 170
(SMAW)

18 to 20
(GMAW)
26 to 28
(SMAW)

Hot Pass
(See Item 2 on Page 10) Downhill Bead Table 3 1/8” or 5/32” 120 to 160 24 to 28

Filler Passes Downhill 2 Bead Table 3 All 140 to 180 24 to 28

Cover Pass Downhill 2 Bead Table 3 All 140 to 180 24 to 28
1 Large weave passes shall not be used for the vertically fixed position.
2 Exceptionally wide, downhill, large weave passes are not permitted.

Figure 9 
Weld Design With Cellulose-Coated and Wire Electrodes

1/16” � 1/32”

60 to 75°

T

1/16” to 3/16” for SMAW
1/8” to 1/4” for GMAW

Figure 10 
Standard V Bevel Butt Joint

1
2
3
4
5
6

T

3/32” Max. 1/16” Min. to 3/16” Max.
1/8” Approx.

Sequence of Beads (The number will vary with changes in the wall thickness, etc.)
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Welding With Low-Hydrogen Electrodes

1. All current used shall be as specified in the applicable WPS.

2. The electrodes specified in Table 5 below are suitable for all API grades through X-60. For Grade X-65 and X-70,
use E8016 or E8018. See specific WPS for electrodes for filler and cover passes.

3. The handling instructions and weld techniques in “Welding Specifications,” Item 8 on Page 6 must be followed.

4. Low-hydrogen electrodes are recommended for high-yield, heavy wall pipe for station piping, river crossings, or
other locations where vibration or external loading may occur. Contact one of the following if more information is
required:

• ATS welding services engineer

• GT&D gas field support personnel

5. For the root pass and the hot pass, use the electrodes as shown in Table 3 on Page 10.

6. Low-hydrogen electrodes: To order the 1/8” E7018 (Alt: E7016) Hobart, Airco, Alloy Rods, or Lincoln, use Code
159194.

Table 5 Weld Detail With Low-Hydrogen Electrodes

Weld Layer
Method Electrode Recommended

Horizontal
Fixed Position

Vertical
Fixed Position 1

Class Size Amps Volts

First Pass Downhill Bead See Note 5 Above All 100 to 170 26 to 28

Hot Pass 2 Downhill Bead See Note 5 Above 1/8” or 5/32” 120 to 160 24 to 28

Filler Passes Uphill Bead E7016 or E7018 3/32” or 1/8” 100 to 150 22 to 25

Cover Pass Uphill Bead E7016 or E7018 3/32” or 1/8” 100 to 150 22 to 25
1 Large weave passes shall not be used for the vertically fixed position.
2 If back welding, use hot-pass techniques for the first back-weld pass. Use conventional filler and cover techniques

if multiple passes are required.

1
2
3

4 5
6 7 8

3/32” Max. 1/16” Min. to
3/16” Max.

1/8” Approx.

Sequence of Beads (The number and position will vary with changes in the wall thickness, etc.)

60 to 75°

1/16” Approx.
1/16” � 1/32”

T

Figure 11
Weld Design With Low-Hydrogen Electrodes

T

Figure 12
Standard V Bevel Butt Joint
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30° to 40°

Front and Back Weld

1.4 t

1/4” Max

1/16” � 1/32”

Not Less Than t

.707 t or t

Face and Back Weld

C Minimum = 1-1/4 t, But Not Less Than 5/32”

t

1.4 t

1.4 t
t

t

1.4 t

1.4 t
t

1/16”
Approx.

1/16” Approx.

C C

t

 t = Wall Thickness Nominal

t1

t2
t1

t3

1:4 Bevel

t1 Min = 1.42 t2

t1

1.42 t2t2

45°

22.5°, Tolerances = −0.0° +2.5°

Figure 13
Socket-Welding Flange Figure 14

Lap-Joint Flange
Figure 15

Butt-Welding Flange

Figure 16
Slip-On Flanges

Figure 17
Butt-Welding Joint

Figure 18
Socket-Welding Joint

Figure 19
Welding Sleeve Attachments for Any Pipe Diameter

(Must be used for 18” OD and larger pipe.
Refer to Numbered Document A-60 for the weld details.)

Figure 20
Welding Sleeve Attachments
for 16” OD and Smaller Pipe
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0.375 B But Not
Less Than 1/4”

A legend of the symbols for Figure 21 and Figure 22 are as follows:
   W1 Min. = 0.375 B, But Not Less Than 1/4”
   W2 Min. = 0.5 M, But Not Less Than 1/4” or t, Whichever is Smaller
   N = 1/16” Min., 3/16” Max.

W2

W2

W1 W1

N Gap

Branch Cut Into a Header Branch-Abutting Header

0.375 B But Not
Less Than 1/4”

45° Min.
for Branch 
Over 2” Dia.

45° Min.

N tN

W2

B

W1
W1

M

M

W2
W2

W2

t

N

BB

N Gap

Figure 21
Pad-Type Reinforcement

Figure 22
Saddle-Type Reinforcement

Figure 23
Welding of Branch Connections Joint Design

Revision Notes

Revision 05 has the following changes:

1. Updated the “Acronyms” section.

2. Clarified the list of the materials to be welded using the procedures in this numbered document. See Item 1 on
Page 2.

3. Added the “60 psi” criteria to existing “20% SMYS” criteria in Items 3B, 3D, and 3F on Page 2.

4. Deleted oxyacetylene gas welding from weld procedure selection list in Item 3 on Page 2.

5. Revised Items 3J on Page 3 and 4H on Page 4.

6. Added Item 4K and Table 1 on Page 4.

7. Revised completely Items 5A(2) and 5A(5) on Page 5.

8. Revised Item 7 on Page 6 in several places to clarify language and update requirements.

9. Revised Item 8E on Page 7.

04-2285E4 INFORMATION HANDOUT

PAGE-701



D: Welding and Soldering

Arc Welding Procedure Requirement
All Stress Levels

Rev. #05:  04-29-09 D-22 Page 15 of 15

10. Added Item 8H(6) on Page 7.

11. Revised Item 10 on Page 7.

12. Revised Item 12C(2) on Page 8.

13. Deleted former Items 12C(2)(a) and (b).

14. Revised Item 1 on Page 10.

15. Revised a code number for 0.035”, ER70S-6, Lincoln L-56 or equal electrodes in Table 2 on Page 10.

16. Revised an API 5LX material to an API 5L in Table 3 on Page 10.

17. Revised Items 1, 2, 4, and 5 on Page 12.

18. Updated the naming of the weld passes throughout this document.

19. Revised some dimensions in Figures 9, 10, 12, 16, 18, 21, 22, and 23.

20. This document is part of Change 61.
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UTILITY OPERATIONS (UO) 

UO Standard S4450 
ISSUING DEPARTMENT: GD&TS EFFECTIVE DATE: 4-01 

UO SPONSOR: VP – E&P REVIEW DATE: 4-04 
 VP – CGT PAGE NO.: 1 OF 2 

TITLE:  Operator Qualification Program 

 

UO Standard   April 5, 2001 

Purpose 

 

This standard establishes the Company’s written operator qualification program 

in accordance with 49 CFR §192.805, which requires that gas personnel 

performing covered tasks are qualified.  The qualification of personnel 

performing covered tasks must be completed by October 28, 2002. 

This standard supports UO Policy 3-7, “Gas & Electric Maintenance and 

Operations.” 

 

Safety 

 

The procedures and requirements of this standard are intended to preserve 

public and employee safety by ensuring a qualified work force and reducing the 

probability and consequence of incidents caused by human error. 

 

Implementation 

Responsibilities 

 

The vice president of Engineering and Planning (E&P) and the vice president of 

California Gas Transmission (CGT) are responsible for approving, revising and 

distributing this standard.   

Utility Operations (UO) directors, managers and supervisors are responsible for 

implementing this standard within their respective organizations. 

The responsibility for evaluating an employee’s ability to perform covered tasks 

on pipeline facilities and to recognize and react to abnormal operating 

conditions on those facilities shall rest with the operating department supervisor 

with the assistance, as needed, from Human Resources Learning Services or 

others. 

Employees are responsible for carrying out their assigned tasks.  For their own 

safety and that of the general public, employees are responsible for performing 

only the tasks for which they are trained, knowledgeable and qualified.  When 

necessary, they shall notify their supervisor of any additional training, 

equipment or resources needed to perform their assigned tasks. 

 

Revision The director of Gas Distribution and Technical Services (GD&TS) or the 

director of Gas System Maintenance & Technical Support (GSM&TS) may 

revise and issue updates to Attachments 1 and 2 and the Operator Qualification 

Manual. 
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Compliance 

 

Internal Company departments may conduct periodic audits.  The California 

Public Utilities Commission also conducts compliance reviews on the 

requirements in this standard.  

 

Definition of Terms 

 

Abnormal Operating Condition:  A condition that may indicate a malfunction 

of a component or deviation from normal operations that may:  1) indicate a 

condition exceeding design limits; or 2) result in a hazard to people, property or 

the environment. 

Covered Task:  An activity, determined by the Company, that:  1) is performed 

on a pipeline facility; 2) is an operations or maintenance task; 3) is performed as 

a requirement of 49 CFR Part 192; and 4) affects the operation or integrity of 

the pipeline. 

“Directed and Observed”:  In the context of performing work while being 

directed and observed by a qualified individual, “directed and observed” means 

the qualified individual is in the immediate area and provides direct oversight as 

the covered task is being performed. 

Pipeline:  All parts of those physical facilities, owned and operated by the 

Company, through which gas moves in transportation, including distribution, 

transmission and gathering lines. 

 

 

Date Issued/Updated   

Effective:  4-01 

Review Date: 4-04 

 

Signed, Signed, 

  

Shan Bhattacharya Michael A. Katz 

Vice President Vice President 

Engineering & Planning California Gas Transmission 

 

Reference Documents 49 CFR 192 Subpart N 

 UO/GTS Standard D-S0355, “CPUC and DOT Reportable Incidents, 

Curtailments and Conditions and Low Pressure System Problem Reporting” 

 Operator Qualification Manual 
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Attachment 1 

Detailed Procedures 

I.   Identification of Covered Tasks 

The Company has compared its tasks with the definition of Covered Tasks and identified those 

tasks meeting the four-part criteria.  The Company’s covered tasks are listed in Attachment 2. 

II.  Qualification 

A.  All personnel performing covered tasks as of October 28, 2002, will receive their qualification 

through an appropriate method to ensure they are qualified to perform the covered tasks 

assigned.  Appropriate methods include: 

1. written or oral examination, 

2. observation during performance on the job, on-the-job training or simulations, 

3. other forms of assessment, 

4. training history review, 

5. work performance history review. 

B.  For individuals who were performing a covered task prior to August 27, 1999, the Work 

Performance History Review may be used as the sole evaluation method for qualification of 

individuals before October 28, 2002. 

C.  Subsequent requalification must include written, oral or hands-on testing and must be 

performed at least once each five calendar years.  

D.  As a part of the training and qualification process, personnel performing covered tasks are 

instructed on the normal operating criteria for each task and the appropriate actions to take 

when an abnormal operating condition is identified.  The appropriate actions to take may 

include: 

1. making the necessary adjustments to bring the equipment or settings back to normal 

operating conditions, 

2. replacing the component(s), 

3. immediately notifying the appropriate personnel of the abnormal operating condition and 

initiating emergency response procedures, 

4. completing the appropriate paperwork to initiate the necessary corrective action. 

III. Non-Qualified Personnel 

Personnel that are not qualified to perform a covered task may do so if directed and observed by 

a qualified individual. 
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IV.  Unsatisfactory Performance 

A. When an employee has performed a covered task that may have contributed to a Department 

of Transportation reportable incident, as defined by 49 CFR §191.3, the individual’s 

performance of the task must be re-evaluated as part of the incident review. 

B. If at any time there is reason to believe that an individual is no longer qualified to perform a 

covered task, the employee must not perform the covered task until a re-evaluation has been 

conducted, except as noted in Paragraph III A. Non-Qualified Personnel. 

C. Re-evaluation may be accomplished through methods prescribed in Paragraph II, 

Qualification.  

V.  Changes to Policies/Procedures 

A. Changes in Company or local operating methods or the use of new equipment are evaluated 

to determine the impact on covered tasks.  At a minimum, the evaluation will determine: 

1. if a current covered task is affected, 

2. if a new covered task is created, 

3. what changes are necessary to the qualification materials, and, 

4. the method for communicating the change to the appropriate employees. 

B. When a gas-related Utility Operations standard, procedure or guideline or a Gas Standards 

and Specifications document is being revised, the author must evaluate whether there are 

changes to a covered task.  If there are changes, the changes must be communicated.  

Methods for communicating changes may include, but are not limited to: 

1. a review of revisions to field manuals, 

2. group or individual training and testing, 

3. formal training and testing. 

VI. Recordkeeping 

A. Qualification records may be hard copy or electronic and must include: 

1. identification of the qualified individual, 

2. identification of the covered tasks the individual is qualified to perform, 

3. date(s) of current qualification, and 

4. qualification method(s). 

B. For individuals currently performing covered tasks, their current qualification records and 

previous five years’ qualification records must be maintained. 

C. Records of prior qualification(s) and records of individuals no longer performing covered 

tasks must be retained for a period of five years. 
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VII. Contractors and Mutual Assistance 

The Company may accept qualifications obtained under the programs of other operators or 

contractors when the following conditions have been met: 

1. the program complies with all provisions of 49 CFR Subpart N, 

2. the standards used for qualification are acceptable to the Company, or 

3. documented training is conducted on Company-specific procedures before initiating 

work activities. 

The Company may accept certifications (qualification) of individuals received from nationally 

recognized agencies, such as, but not limited to: 

1. American Society of Non-destructive Testing (ASND) 

2. NACE International (formerly National Association of Corrosion Engineers) 
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Attachment 2  

Covered Task List 

 

Task 

Code 

Task Subtask 

Code 

Subtask DOT 

Reference 

Gas Standards 

and 

Specifications 

01-00.00 Cast Iron Repair 01-01.00 Bell Joints and Spigot Seals 192.753 GSS B-50 

  01-02.00 Protect Cast Iron Pipeline 192.755 GSS A-39/C-37 

  01-03.00 Operations and Maintenance 192.489 GSS C-37, B53/ 

54.1 

      

02-00.00 Repair/Replace 

Distribution 

Pipeline 

02-01.00 Mechanical Repairs 192.703 GSS B-53/54 

  02-02.00 Weld Repairs 192.703 GSS A-60 

  02-03.00 Pipe Squeezing Steel 192.703 GSS M23  

  02-04.00 Pipe Squeezing - Plastic 192.703 GSS M23/23.1 

  02-05.00 Pipe Squeezing - Plastic (1/2” and 

1”) 

192.703 GSS M23/23.1 

  02-06.00 Abandonment or Deactivation 

Pipeline Facilities 

192.727 GSS C-30, 

A93.2 

  02-07.00 Pipeline Replacement 192.703 GSS A-34/ 

A 93.1 

      

03-00.00 Corrosion 

Control 

03-01.00 Distribution Pipe Coatings – 

Tape/Paint 

192.461 GSS E-10 

  03-02.00 Transmission Pipe Coatings – All 192.461 GSS E-10 

  03-03.00 Rectifier Reads 192.461 GSS E-10 

  03-04.00 Atmospheric Corrosion / Monitor 192.479 / 

481 

GSS O-16 

  03-05.00 Pipe Inspection 192.459 GSS O-16 

  03-06.00 Pipe-to-Soil Reads 192.465 GSS O-16 

  03-07.00 Cathodic Protection Maintenance 192.473 GSS O-11.1, 13/ 
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Task 

Code 

Task Subtask 

Code 

Subtask DOT 

Reference 

Gas Standards 

and 

Specifications 

13.1-3, 16 

  03-08.00 Galvanic Anode Maintenance 192.473 GSS O-13.1 

  03-09.00 Internal Corrosion/Monitor 192.475/ 

477 

GSS O-16 

      

04-00.00 Leak Test 04-01.00 Soap Test/Stand-up Test 192.725 GSS A-34 

      

05-00.00 Locate Facilities 05-01.00 Mark and Locate Facilities 192.614 

(a) / (5) 

UO Std - 

S0214/S4412 

and G-1000 

  05-02.00 Standby Pipeline 192.614 

(6 C) 

UO Std - S0214/ 

S4412 and G-

1000 

      

06-00.00 Tapping 

Pipelines Under 

Pressure 

06-01.00 Operate Service Tee 

Tapping/Plugging Equipment (3/4” 

to 2”) 

192.627 GSS C-10/11 

30, 31, 33 - 35 

& 36.1,  

  06-02.00 Operate Top Tapping/Plugging 

Equipment (3/4” to 4”) 

192.627 GSS C-16.3 & 

16.5 

  06-03.00 Operate Split Control Tapping/ 

Plugging Equipment (3/4” to 2”) 

192.627 GSS C-15.2 

  06-04.00 Operate Split Control Tapping/ 

Plugging Equipment (3” to 8”) 

192.627 GSS C-15.3 &  

C-32 thru 32.3 

  06-05.00 Operate Split Control Tapping/ 

Plugging Equipment (10” to 12”) 

192.627 GSS C-15.3 

  06-06.00 Perform Hot Tapping/Branch 

Connection 

192.627 GSS A-52 

  06-07.00 TDW/Stopple 6” and Greater 192.627 GSS C-60 

  06-08.00 Low Pressure/Semi-High Bagging 

Operations  

192.627 GSS C-37 

  06-09.00 Low Pressure Drilling/Threading 

Operations 

192.627 GSS C-37 

  06-10.00 Operate Riser Valve Changer 192.627 C-54.3 
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Task 

Code 

Task Subtask 

Code 

Subtask DOT 

Reference 

Gas Standards 

and 

Specifications 

Equipment  

  06-11.00 Low Pressure Foaming Operations  192.627 GGS A-38.2,  

A-39 and A-36.2 

      

07-00.00 Purging of 

Pipelines 

07-01.00 Air Purging 192.629 

(a) 

GSS A-38 

  07-02.00 Gas Purging 192.629 

(b) 

GSS A-38 

  07-03.00 Inert Purging 192.629 

(b) 

GSS A-38 

  07-04.00 Air Mover Operations 192.629 

(b) 

GSS A-38 

      

08-00.00 Patrolling 08-01.00 Inspect and Maintain Transmission 

Line 

192.613 UO Std. S0352 

  08-02.00 Inspect and Maintain Distribution 

Line 

192.705 UO Std. S0352 

  08-03.00 Maintain Line Markers 192.707 UO Std. S0352/ 

4122 

      

09-00.00 Leak Survey/ 

Investigation 

09-01.00 Conduct Surveys  192.706, 

723  

 

UO/GTS Std. 

S0350/S4411 

  09-02.00 Leak Investigation 192.706, 

723 

GSS M–53/ 53.1 

      

10-00.00 Transmission 

Line Repairs 

10-01.00 Repair Procedures 192.713  GSS A-65 

  10-02.00 Testing Welds 192.719 

(b)  

GSS A-65 

  10-03.00 In-Service Welding  192.715 

(b) 

GSS A-65 
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Task 

Code 

Task Subtask 

Code 

Subtask DOT 

Reference 

Gas Standards 

and 

Specifications 

11-00.00 Inspect and Test 

Remote Control 

Shutdown 

Devices 

11-01.00 Inspect/Test/Compressor Remote 

Shutdown Devices 

192.731 

(c) 

CGT  

S-4431/S4432 

  11-02.00 Test Remote Control Devices 192.731 

(c) 

CGT S-4431/ 

S4432 

      

12-00.00 Starting, 

Operating and 

Shutdown 

Compressor 

Units 

12-01.00 Start/Operate/Shutdown Turbine -  

Local  

192.605 

(b)(7) 

CGT S-4431/ 

S4432 

  12-02.00 Start/Operate Turbine Motor 

Remote  

192.605 

(b)(7) 

CGT S-4431/ 

S4432 

  12-03.00 Start/Operate/Shutdown - Recip/ 

Local 

192.605 

(b)(7) 

CGT S-4431/ 

S4432 

      

13-00.00 Maintaining Gas 

Detection and 

Alarms Systems 

13-01.00 Inspect/Test/Maintain Gas 

Detection/Alarms 

 

192.736 

(c) 

CGT S-4291 

  13-02.00 Remote System Monitoring 192.736 

(b), (c) 

CGT S-4291 

      

14-00.00 Inspect and Test 

Pressure 

Regulating and 

Limiting Devices 

14-01.00 Maintain/Operate Regulators 

(includes valves operating as 

regulators regardless of service) 

 

192.739 
S-S0351 

Form 62-6321 

Section A1A- 

A5 

CGT S4432 

Section B3D 

      

15-00.00 Monitor 

Telemetering 

and/or Pressure 

Recording 

Devices 

15-01.00 Monitor System Conditions 

(SCADA) 

192.741 CGT S-4432 

  15-02.00 Monitor Distribution Recording 192.741 GSS J-62 
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Task 

Code 

Task Subtask 

Code 

Subtask DOT 

Reference 

Gas Standards 

and 

Specifications 

Devices 

      

16-00.00 Inspect and Test 

Relief Devices 

16-01.00 Test/Maintain Relief  Devices 192.739/ 

743 

GSS H-70  

CGT S-4432 

17-00.00 Valve 

Maintenance 

17-01.00 Inspect/Maintain Emergency Valves 192.745/ 

747 

GSS F-11 

  17-02.00 Remote Valve Operations 

(SCADA) 

192.745/ 

747 

GSS F-11 

      

18-00.00 Vault 

Maintenance 

18-01.00 Inspect Vault 192.749  UO Stds. S0446, 

S0213 
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1. Section 1 ONE Introduction 

This document describes the proposed off-site mitigation for impacts to jurisdictional wetlands 
and other waters of the U.S. from potential impacts of the proposed State Route 4 Widening 
Project. The purpose of the proposed project is to reduce existing congestion, improve traffic 
operations, encourage high occupancy vehicle (HOV) use, and accommodate anticipated travel 
demand through the year 2030 by providing sufficient right-of-way to accommodate multi-modal 
transportation. 

The project is estimated to permanently impact 0.139 acre of wetlands/waters (WL/WUS), 0.089 
acre of other waters of the U.S. (OWUS) and 0.008 acre of waters of the state (WS).  In addition, 
there will be temporary impacts to 0.009 acre of OWUS, as well as to 0.140 acre of culvert 
waters of the U.S. (CWUS). This mitigation report provides the project background as well as 
compensation possibilities that are appropriate for the losses of jurisdictional WL/WUS, OWUS, 
and WS.  
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2. Section 2 TWO Project Background 

2.1 PROJECT DESCRIPTION 
The California Department of Transportation (Caltrans), in cooperation with the Federal 
Highway Administration (FHWA) and Contra Costa Transportation Authority (CCTA), proposes 
to widen State Route 4 (SR4), its interchanges, and affected local roadways from approximately 
0.84 mile west of Loveridge Road to approximately 0.70 mile east of Hillcrest Avenue. The SR4 
corridor is currently facing severe problems which include traffic congestion and inefficient 
energy use, as well as deteriorating air quality and traffic safety. Correcting conditions on SR4 is 
a necessary component of the overall program to improve transportation through Contra Costa 
County. The project will require reconstruction of all interchanges within the project limits and 
would include the addition of auxiliary lanes between interchanges to facilitate on and off traffic 
movements.  

The proposed project will consist of the following actions:  

• Widen SR4 from the existing four lanes to eight lanes. The widened freeway would consist 
of an HOV lane and three mixed-flow lanes in each direction. 

• Preserve sufficient width in the SR4 median through the Loveridge Road Interchange to 
accommodate the possibility of future public transit improvements.  

• Eliminate partial interchange at G Street and reconstruct the overcrossing. 

• Add auxiliary lanes on SR4 between interchanges from the on-ramps to the off-ramps. 

• Provide capability to create ramp metering facilities, including high occupancy vehicle 
(HOV) preferential lanes and California Highway Patrol (CHP) enforcement areas, where 
feasible.  

• Widen Roosevelt Lane pedestrian undercrossing and the Cavallo Road undercrossing. 

• Extend drainage facilities that cross SR4 in the project area.  

• Reconstruct SR4 interchanges to accommodate the freeway widening at: 

- Loveridge Road 

- Somersville Road 

- Contra Loma Boulevard- L Street 

- Lone Tree Way –A Street 

- Hillcrest Avenue 

The proposed project would conform to improvements currently being constructed to the west of 
the project area as part of the Route 4/ Railroad Avenue Interchange Project (by others) as well 
as improvements proposed to the east of the project as part of the SR4 Bypass Project (by 
others).  

Caltrans is undertaking final design of the first segment of the project, Loveridge Road to 
Somersville Road. Considerations for the remainder of the SR4 East corridor from Somersville 
Road to the eastern project limit (0.70 mile east of Hillcrest Avenue) is based on project design 
plans. 
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2.2 PROJECT AREA 
The project area is defined as the area that may be disturbed during project construction, located 
on the Route 4 corridor in Contra Costa County, 0.84 mile west of Loveridge Road (PM 23.7) to 
approximately 0.7 mile east of Hillcrest Avenue (PM 29.7). The SR4 project area is slightly 
more than 6.1 miles in length (9.8 kilometers). The project area extends slightly beyond the 
anticipated 8-lane area of the proposed highway, to accommodate for construction equipment. 
The proposed project location is depicted in Figure 1. 
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3. Section 3 THREE Environmental Setting 

3.1 DESCRIPTION OF BIOLOGICAL COMMUNITIES 
The project corridor includes the SR4 roadway from approximately 1.33 kilometers (km) west of 
Loveridge Road to East Antioch in Contra Costa County. The project corridor encompasses 
approximately 6.1 miles (9.8 km) of highway and ranges in elevation from 12 feet (3.66 meters) 
to 35 feet (10.67 meters) above sea level. Current land use in the project area is primarily 
commercial, but also includes residential developments and some open agricultural fields.  

The project corridor traverses four vegetation communities and a number of jurisdictional 
waters. Biological communities identified within the project corridor include freshwater 
emergent wetland, non-native grassland, ruderal/disturbed, and windrow. A brief description of 
each community and its associated wildlife assemblage is provided below.  

3.1.1 Freshwater Emergent Wetland 
Freshwater marshes are found throughout California and are among the most productive wildlife 
habitats within the state. These marshes are found in various land depressions or at the edges of 
rivers and lakes. They provide food, cover, and water for more than 160 species of birds, and a 
variety of mammals, reptiles, and amphibians. California Red Legged Frogs (Rana aurora 
draytonii) are among the species that could utilize these freshwater communities in the greater 
project area. 

3.1.2 Non-Native Grassland 
This community, primarily composed of non-native grasslands, occurs intermittently along SR4. 
It is typically found on fine-textured, usually clay soils, which may range from moist, possibly 
even waterlogged, during the rainy season to very dry during the dry season. Grasslands provide 
foraging and nesting habitat for a wide variety of wildlife species including raptors, small 
mammals, amphibians and reptiles.  

3.1.3 Ruderal/Disturbed and Croplands 
This community type encompasses urban development, highly disturbed vegetation 
communities, highly eroded/disturbed areas, and erosion control areas, and active or fallow 
croplands. The ruderal areas observed in the SR4 corridor occur intermittently and have a high 
incidence of exotic plant invasion. This is the most common community type found within this 
highly developed urban environment. 

3.1.4 Windrow 
Windrows occur in SR4 intermittently along the road, both within and adjacent to the project 
right-of-way. This community consists of various tree species that have been planted for 
ornamental or commercial purposes. Windrows may provide roost, perches, and nest sites for 
various bird species, particularly raptors. Its litter layer may provide cover for small vertebrate 
species.  
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4. Section 4 FOUR Impacts 

4.1 SUMMARY OF IMPACTS TO WETLANDS AND OTHER WATERS OF THE U.S. 
There are eight jurisdictional drainages found within the project corridor. These are primarily 
stream channels that cross underneath State Route 4. Because the project involves the widening 
of an existing roadway, opportunities to avoid wetlands that run along or cross the roadway are 
limited. Still, only four of these drainages are impacted by the SR4 widening project. 

4.1.1 Wetland Regulations 
As established in Section 404 of the Clean Water Act (33 U.S.C. 1344), the U.S. Army Corps of 
Engineers (USACE) has final authority over the identification of wetlands and other waters of 
the U.S. in the project vicinity, including their jurisdiction, determination of areas affected by the 
project, and the type of permits and conditions required. A “no net loss” of wetland acreage or 
value policy is established within both the state and federal executive branches. 

The project area was originally delineated and approved by USACE in 2002. A wetland re-
verification of the study area has been completed and was submitted to USACE on January 29, 
2008, along with this mitigation report. 

4.1.2 Affected Environment 
Habitat values and functions of the wetland sites in the SR4 corridor are of low quality and 
limited value due to several factors such as fragmentation, small size, isolation from other 
wetland areas, and lack of ecotones or riparian vegetation. Plant and animal species observed in 
the project area are recorded as generalist species that inhabit a broad spectrum of habitats.  
Based on the URS reverification of the existing wetland delineation, the sum of 2.216 acres of 
wetland and other waters of the U.S. (including 1.599 acres of CWUS) were delineated at the 
following locations along the project corridor: 

• Kirker Creek 

• Old Kirker Creek  

• An unnamed drainage channel (tributary to Kirker Creek) located west of Loveridge Road 
and north of SR4. 

• Los Medanos Wasteway 

• West Antioch Creek 

The project will permanently affect 0.236 acre of WL/WUS, OWUS, and WS. In addition, 0.009 
acre of OWUS and 0.140 acre of CWUS will be temporarily impacted by the proposed project. A 
summary of permanent (construction phase) impacts are presented in Table 4-1, a detailed 
breakdown of impacts and mitigation is provided in Appendix A. These values were acquired 
from the Wetland Reverification for State Route 4 (East) Widening Project: Loveridge Road to 
State Route 160 (URS, 2007). This reverification was verified by USACE on January 5, 2009 
(File  Number: 2002-26746S) Impacts to wetlands and other jurisdictional waters are shown in 
Sheets 1-5. 
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The project will temporarily impact 0.005 acre of other waters of the U.S. (OWUS 1) within 
Kirker Creek (Sheet 1), and 0.004 acre (OWUS 5) within the Los Medanos Wasteway   (Sheet 
3).  These impacts will be caused by the restructuring of these engineered sections of the 
channels as a result of road widening.  OWUS 1 will be slightly widened, and the concrete lined 
channel will be replaced with a rock-slope protection (RSP) lined channel, as shown in the 
Kirker Creek Drainage Plans (Appendix B).  OWUS 5 will be temporarily impacted due to 
relocation of the existing culvert outfall apron as the roadway is widened.  OWUS 5 is an 
unvegetated sandy channel that will be regraded to its original shape following construction.  
There will be no impacts to wetland vegetation as a result of either of these two temporary 
impacts.  As a result, no mitigation, beyond regrading, will be necessary for these impacts.  No 
other temporary impacts occur as a result of this project.    

 

Table 4-1 Permanent Impacts to Wetlands and Other Waters of the U.S. and the 
State from Proposed SR4 Widening Project 

Affected Features Permanently 
Affected by 

Project (Acres) 

Suggested 
Mitigation Ratio 

Proposed Offsite 
Mitigation (Acres) 

Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway 

Wetland/ Waters of the U.S. 0.079 4:1 0.316 

Other Waters of the U.S. 0.023 4:1 0.092 

Waters of the State 0.008 4:1 0.032 

West Antioch Creek 

Wetlands/ Waters of the U.S. 0.060 4:1 0.240 

Other Waters of the U.S. 0.066 4:1 0.264 

Waters of the State NA 4:1  

Total 0.236  0.944 
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5. Section 5 FIVE Avoidance and Minimization 

5.1 WETLANDS AND OTHER WATERS OF THE U.S. AND THE STATE  
Impacts to wetland/waters, other waters of the U.S, culvert waters of the U.S., and waters of the 
State will be avoided and minimized during construction through the following on-site measures. 

Water Quality Impact Avoidance Measures 
Contractors will be required to implement a SWPPP as part of the NPDES General Construction 
Activity Storm Water Permit. Measures in the plan would include: 

• Excessive siltation and sedimentation will be avoided by not working during the rainy season 
(October 16 – April 14 at the Contra Loma Interchange (West Antioch Creek); October 16 – 
March 31 at all other locations); 

• Conducting all construction work according to site-specific construction plans that minimize 
the potential for sediment input to the aquatic system.  Erosion control procedures will be 
implemented to prevent discharge of soil and backfill material into adjacent sensitive 
habitats, waterways, or wetlands. These measures will include: 

- silt fences; 

- biodegradable soil stabilization blankets; 

- mulching;  

- vegetated upland buffers; 

- hydroseeding with tackifiers; and 

- seeding with native species. 

All non-cultivated bare ground will be treated with appropriate erosion control measures 
according to the SWPPP;  

• Minimizing the areas to be cleared, graded, and recontoured; 

• Grading and shaping of disturbed areas to restore natural topography; 

• Avoiding riparian and wetland vegetation outside the construction zone by installing 
Environmentally Sensitive Area fencing (ESA fencing); 

• Covering bare areas with mulch and revegetating all cleared areas using native species;  

• Providing areas located outside the OHWM for staging, refueling, and storing equipment, 
materials, fuels, lubricants, solvents, and other possible contaminants; 

• Preventing raw cement, concrete or concrete washings, asphalt, paint or other coating 
material, oil or other petroleum products, or any other substances that could be hazardous to 
aquatic life from contaminating the soil or entering watercourses; 

• Establishing a spill prevention and countermeasure plan before project construction that 
includes strict onsite handling rules to keep construction and maintenance materials out of 
drainages and waterways. This includes cleaning up all spills immediately according to the 
spill prevention and countermeasure plan; and 

• Avoiding operation of equipment in flowing water. 
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Stream Diversion Limits 
Caltrans proposes to implement the following stream diversion measures, in order to avoid 
impacts to stream channels during construction work: 

• Temporary creek diversion systems will be established for all creek channels affected by 
the project. These creek channels are Kirker Creek, Old Kirker Creek, Los Medanos 
Wasteway, and West Antioch Creek (Contra Loma Interchange). 

• A possible option that is being investigated at Contra Loma Interchange is to establish 2 
separate temporary water diversion systems at West Antioch Creek. For the first system, 
a cofferdam will need to be placed upstream of the open 120-inch reinforced concrete 
pipe (RCP), underneath Fitzuren Road, southwest of the G Street interchange. Base flows 
traveling down West Antioch Creek toward the freeway would collect behind this 
cofferdam and eventually drain westerly along their historic path and eventually enter the 
upstream end of the triple 5 x 3 foot reinforced concrete box (RCB) at Contra Loma 
Boulevard. The triple 5 x 3 foot RCB outfalls into the open channel portion of West 
Antioch Creek further downstream. The second temporary water diversion system would 
have to be applied upstream of the triple 5 x 3 foot RCB while it is being replaced at its 
downstream end.  A City of Antioch 6 x 3 foot RCB empties into this system which 
means there will be a significant base flow to contend with during the summer months.  
A water-filled cofferdam would be temporarily installed at this location to deal with these 
base flows. 

• Corrugated steel pipe (CSP), sized at about 48 inches in diameter for dry-season flows, 
will be utilized wherever pipe is necessary. Clean gravel and filter fabric would also be 
installed. The cofferdams, filter fabric, and corrugated steel pipe will be removed from 
the creek bed after completion of the project. 

• These creek diversion systems are only to be used between April 1st and October 15th for 
the Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway creek diversion 
systems, and between April 15th and October 15th for the West Antioch Creek diversion 
system.  

• Caltrans will ensure that a biologist is on site prior to dewatering to ensure no sensitive 
aquatic species are stranded.  

• A gravel cofferdam wrapped with an impermeable plastic liner will be placed upstream 
of the work area to direct base flows through an appropriately sized diversion pipe. The 
diversion pipe will extend through the Contractor's work area and outlet through a 
sandbag dam at the downstream end. 

 
• Once the temporary creek diversion systems are no longer required, the CSP, the 

sandbags, the gravel dam, and the impermeable plastic liner will all be removed and the 
creek returned to its natural condition.  

 
• Constructing sediment catch basins across stream channels immediately below the project 

site will be implemented when performing in-channel construction to prevent silt- and 
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sediment-laden water from entering the main stream flow. Accumulated sediments will 
be periodically removed from the catch basins. 

 
 

Revegetation of Upland Areas 
Upland plant communities will be temporarily affected by construction.  Revegetation of upland 
area in the vicinity of aquatic features will reduce erosion and sedimentation into receiving 
bodies.  Non-native grassland and ruderal plant communities will be replaced with native plant 
species. Revegetation of the temporarily impacted areas outside of wetland habitats will be 
conducted with a commercially available native seed mix. To minimize erosion, seeding and 
planting activities will be completed by the end of December of the final construction year for 
each respective construction segment. 
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6. Section 6 SIX Mitigation Goals 

Caltrans proposes to implement off-site mitigation for permanent impacts to jurisdictional 
waters. This section describes the long-term goals of the proposed mitigation. These goals 
include the types of habitats to be restored, enhanced, or compensated. 

6.1 WETLAND MITIGATION GOALS 
The proposed wetland mitigation plan has two primary goals:  

• Avoidance and minimization of impacts to wetlands and other jurisdictional waters; and 

• Provide compensation for permanent losses of wetlands and other waters. 

Specific goals related to performance of the wetland mitigation are referenced in the 
performance criteria associated with the off-site mitigation proposal. 

6.1.1 Avoidance and Minimization of Impacts to Wetlands and OWUS 
Whenever possible, impacts to jurisdictional waters will be avoided. The avoidance and 
minimization techniques described in Section 5 (Avoidance and Minimization) reduce negative 
impacts to WL/WUS and OWUS. This goal serves to reduce the amount of on-site restoration 
and off-site mitigation required.  

6.1.2 Provide Compensation for Permanent Impacts to Jurisdictional Waters 
Caltrans proposes to provide off-site compensation for the permanent loss of WL/WUS (0.139 
acre of permanent impacts) as well as the permanent loss of OWUS (0.089 acre of permanent 
impacts). The goal of the proposed mitigation is to provide compensation for the loss of 
jurisdictional waters that will be appropriate ecologically (same wetland and/or ecosystem type) 
and geographically (in proximity to the project).  As wetlands will be provided as compensation 
for impacts to OWUS, a mitigation ratio of 4:1 is proposed to compensate for out of kind 
replacement of jurisdictional aquatic features.  Providing high-quality wetland compensation for 
the loss of low-quality OWUS areas is expected to satisfy mitigation requirements. Based on 
mitigation ratios provided in Table 4-1, 0.944 acre of jurisdictional waters will be obtained to 
complete off-site mitigation. The off-site mitigation will occur at the mitigation bank identified 
in Section 8 (Proposed Off-Site Mitigation). 
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7. Section 7 SEVEN Proposed Off–Site Mitigation 

7.1 SELECTION OF OFF-SITE MITIGATION 
Locations for off-site mitigation were evaluated to acquire the most suitable habitat replacement 
based on the following criteria:  

• Compatibility with target wetland types (freshwater emergent) 

• Compatibility with sensitive species target habitat as well as habitat values 

• Lands or projects available for enhancement, restoration, and/or creation of wetland or 
sensitive species habitat in close proximity to proposed project site, within Contra Costa 
County 

All possible mitigation or conservation banks, as well as sites for habitat enhancement and/or 
creation, in the Contra Costa County region were investigated as possible mitigation 
opportunities for this project. Potential sites were found in listings from the USFWS and CDFG 
websites, web searches, and other potential sources. Table 7-1 presents the organizations and 
projects identified and contacted as potential options for the off-site mitigation project, as well as 
a description of their mitigation potential. 

Table 7-1 Summary of Mitigation Opportunities Considered for the Proposed SR4 
Widening Project 

Site/Organization Species/Habitat 
Acres/Credits 

Available Location Description/Project Status 

Elsie N. Gridley 
Mitigation Bank  

WL Yes Contra Costa 
County 

Several restoration projects 
available for wetlands. 

Wildlands Inc. Holland 
Tract Preserve 

WL No* Contra Costa 
County 

Located 3 miles east of project 
site, potential for restoration 
and creation of freshwater 
marsh. Mitigation bank not yet 
operational. 

Muir Heritage Land 
Trust 

CRLF, WL No* Contra Costa 
County 

Several potential projects 
available for restoration, 
protection and preservation 
purposes. Nothing concrete 
specified. 

Life Garden WL No* Contra Costa 
County 

Iron Horse Corridor in Walnut 
Creek Watershed. Project is not 
currently established. 

Nature Conservancy WL No* California No current projects available 
for mitigation or easements. 

American Land Trust WL No* Contra Costa 
County 

Awaiting approval for land use 
as mitigation bank 

French Camp WL No* Contra Costa 
County 

Not yet approved by USACE to 
sell mitigation credits 

San Joaquin Valley 
Mitigation Bank 

WL No* San Joaquin 
County 

No current projects available 
for mitigation 
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Table 7-1 Summary of Mitigation Opportunities Considered for the Proposed SR4 
Widening Project 

Site/Organization Species/Habitat 
Acres/Credits 

Available Location Description/Project Status 

California State Parks, 
Cowell Ranch 

WL, CRLF No* Contra Costa 
County 

No current projects available 
for mitigation 

Trust for Public Lands WL No* Contra Costa 
County 

No current projects available 
for mitigation 

TARC, Trails for 
Richmond 

WL No* Contra Costa 
County 

No current projects available 
for mitigation 

Bryte Ranch Mitigation 
Bank 

WL No* El Dorado, Placer, 
Sacramento 

Counties 

No current projects available 
for mitigation near Contra 
Costa County 

East Bay Regional 
Parks  

WL, CRLF No* Contra Costa 
County 

An HCP covers the restoration 
of a riparian channel near 
CRLF habitat.  

CRLF  =  California Red-Legged Frogs                                        WL  =  Wetlands 
USFWS  =  US Fish and Wildlife Service                                        HCP = Habitat Conservation Plan               
USACE =  US Army Corps of Engineers                                               

*Denotes organizations which do not currently have available programs (As of Nov. 2007), but may become open in 
the future. 
 

7.2 PROPOSED OFF-SITE MITIGATION FOR JURISDICTIONAL WATERS 
Mitigation will take effect for both permanently and temporarily impacted jurisdictional waters 
following USACE 2002 no-net-loss guidelines. Although most jurisdictional waters onsite 
constitute poor habitat quality, wetlands will be mitigated at the ratios presented in Table 4-1 and 
discussed above in Section 6.1.2. Following these recommendations, Caltrans will purchase 
wetland credits equivalent to 0.944 acres.  

7.2.1 Elsie N. Gridley Mitigation Bank 
The Elsie N. Gridley Mitigation Bank (EGMB) is approved by USACE to sell wetlands and 
vernal pools for recreation, restoration, and preservation credits. This particular bank service area 
extends into eastern Contra Costa County, in close proximity to the SR4 project area. The 
purchase of mitigation credits at the Elsie N. Gridley Mitigation Bank would offer the best fit for 
project mitigation, since these are the best available high quality wetlands in the SR4 proximity. 

The established habitat presented at EGMB offers the best potential mitigation within the Bay 
Area. The Elsie N. Gridley Bank has several projects, and serves the area in east Contra Costa 
County, as is outlined in Figure 2. 
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8. Section 8 EIGHT Mitigation Implementation 

8.1 PRESERVATION OF HABITAT AT ELSIE N. GRIDLEY MITIGATION BANK 
Wetland preservation credits will be purchased at the Elsie N. Gridley Mitigation Bank (EGMB) 
to compensate for the project’s permanent impacts to wetlands and other waters of the U.S. 
Documentation to USACE will need to be provided stating the correct number of credits 
allocated to the EGMB before the start of construction, scheduled for May 2009.  
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9. Section 9 NINE Monitoring 

9.1 OFF-SITE MITIGATION MONITORING  

Purchased Mitigation Bank Credits and Conservation Easements 
Prior to initiation of ground disturbing activities on the SR4 project, Caltrans shall provide 
evidence to USACE, CDFG, and RWQCB that the appropriate number of credits for 
jurisdictional waters have been dedicated at EGMB. All monitoring and performance standards 
shall be the responsibility of the mitigation bank, species fund, or conservation easement 
managers. 
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10. Section 10 TEN Contingency Plan 

10.1 JURISDICTIONAL WATERS CONTINGENCY PLANS 

10.1.1 Wildlands, Inc. Holland Tract Preserve 
If it is not possible to purchase credits from the Elsie N. Gridley Mitigation Bank before the 
initial start of construction, credits will be pursued at Wildlands Inc. Holland Tract Preserve. 
Wildlands Inc. has recently purchased approximately 263 acres of land, known as the Holland 
Tract, located in East Contra Costa County near Oakley, about 16 miles east of the SR4 project. 
The preserve is bordered by sloughs and rivers feeding the Sacramento-San Joaquin Delta. The 
preserve plans on establishing or enhancing 107.5 acres of wetlands and open water habitat. 
These wetland environments will include both freshwater and tidally influenced wetlands. 
Although the Holland Tract Preserve is an excellent opportunity for SR4 mitigation purposes, as 
it provides credits for wetland habitat restoration and creation, this project is in the planning 
stages. The project site is outlined in Figure 3. 
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Appendix A: Impacts to Jurisdictional Features 
 
Feature 
Name 

Impact 
Sheet Segment Impact Type Feature Type 

Impact 
Acres 

Linear Feet 
Impact 

Mitigation 
Ratio 

owus 1 1 Loveridge-Somersville  Temporary Other Waters of the U.S. 0.005 82 NA 
owus 4 2 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.005 66 4:1 
owus 5 3 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.011 51.3 4:1 
owus 5 3 Loveridge-Somersville  Temporary Other Waters of the U.S. 0.004 10 NA 
owus 6 3 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.007 13.5 4:1 

    Loveridge-Somersville 
Total Temporary 
OWUS   0.009   

    Loveridge-Somersville 
Total Permanent 
OWUS   0.023   

             
owus 10a 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.002 20 4:1 
owus 10b 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.007 100 4:1 
owus 11 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.003 10 4:1 
owus 7a 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.015 85 4:1 
owus 7b 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.031 295 4:1 
owus 8 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.004 44 4:1 
owus 9 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.004 80 4:1 

    Somersville- Route 160 
Total Permanent 
OWUS   0.066   

             
ws 1 1 Loveridge-Somersville  Permanent Waters of the State 0.008 698 4:1 

    Loveridge-Somersville 
Total Permanent 
WS   0.008   

             
wl/wus 1 1 Loveridge-Somersville Permanent Wetland/Waters of the U.S. 0.048 98 4:1 
wl/wus 2 2 Loveridge-Somersville  Permanent Wetland/Waters of the U.S. 0.010 10 4:1 
wl/wus 3 2 Loveridge-Somersville  Permanent Wetland/Waters of the U.S. 0.021 66 4:1 

    Loveridge-Somersville 
Total Permanent 
WL/WUS   0.079     
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Appendix A: Impacts to Jurisdictional Features (continued) 
 
Feature 
Name 

Impact 
Sheet Segment Impact Type Feature Type 

Impact 
Acres 

Linear Feet 
Impact 

Mitigation 
Ratio 

wl/wus 10 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.002 20 4:1 
wl/wus 11 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.009 40 4:1 
wl/wus 5a 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.008 65 4:1 
wl/wus 5b 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.013 90 4:1 
wl/wus 6 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.011 44 4:1 
wl/wus 7 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.003 24 4:1 
wl/wus 8 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.005 72 4:1 
wl/wus 9a 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.002 20 4:1 
wl/wus 9b 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.007 30 4:1 

    Somersville- Route 160 
Total Permanent 
WL/WUS   0.060     

 
 

  
Temporary 

Impacts 
Permanent  

Impacts 
Total  

Impacts 
Total ws 0.000 0.008 0.008 
Total owus 0.009 0.089 0.098 
Total wl/wus 0.000 0.139 0.139 
Grand Total 0.009 0.236 0.245 

 

04-2285E4 INFORMATION HANDOUT

PAGE-1020



  

\\S021EMC2\EBART\SR4\SR 4(E) ENVIRONMENTAL\6000 DELIVERABLES\SR 4(E) MITIGATION AND MONITORING PLANS\MITIGATION AND MONITORING PLAN\WETLANDS AND WATERS\SR4 MMP UPDATE 06_23_2009.DOC\  A-2

 

 

 

 

 

 

 

 

 

Appendix B 

Drainage Plans 

04-2285E4 INFORMATION HANDOUT

PAGE-1021



04-2285E4 INFORMATION HANDOUT

PAGE-1022



04-2285E4 INFORMATION HANDOUT

PAGE-1023



04-2285E4 INFORMATION HANDOUT

PAGE-1024



Attachment A 

 

SIGNATORY REQUIREMENTS 
 

All  Documents Submitted In Compliance With This Order  
Shall Meet The Following Signatory Requirements: 

 
 

1. All applications, reports, or information submitted to the State Water Resources 
Control Board (State Water Board) must be signed and certified as follows 

 
(a) For a corporation, by a responsible corporate officer of at least the level of 

vice president. 
(b) For a partnership or sole proprietorship, by a general partner or proprietor, 

respectively. 
(c) For a municipality, or a state, federal, or other public agency, by either a 

principal executive officer or ranking elected official. 
 
2. A duly authorized representative of a person designated in Items 1.a through 1.c 

above may sign documents if: 
 

(a) The authorization is made in writing by a person described in Items 1.a 
through 1.c above. 

(b) The authorization specifies either an individual or position having 
responsibility for the overall operation of the regulated activity. 

(c) The written authorization is submitted to the State Water Board Executive 
Director. 

 
3. Any person signing a document under this section shall make the following 

certification: 
 

“I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this document and all attachments and that, 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the information is true, accurate, and complete.  I 
am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment.” 
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PROJECT INFORMATION SHEET 
 

CWA Section 401 Water Quality Certification for the State Route 4 Widening 
Project, Contra Costa County (Corps File #2002-26746S) 

 
1. Applicant & Agent Ms. Susan Miller 

Contra Costa Transportation Authority (Applicant) 
3478 Buskirk Avenue, Suite 100 
Pleasant Hill, CA 94523 
 
Jan Novak, U.R.S. Corporation (Agent) 
Email:  Jan_Novak@URSCorp.com 
1333 Broadway, Suite 800 
Oakland, CA 94612 

2. Project Purpose, and 
Description 

Purpose:  Reduce traffic congestion, improve traffic 
operations, encourage High-Occupancy Vehicle (HOV) 
use, and accommodate future anticipated traffic demand 
through the year 2030. 
 
Description:  The Applicant, in conjunction with the 
California Department of Transportation (Caltrans) and 
the Federal Highway Administration (FHWA), will widen 
State Route 4 (SR4) from the existing four lanes to eight 
lanes (three mixed-flow and one HOV lane in each 
direction) from Loveridge Road Interchange to State 
Route 160. The project is proposed to be completed in 
two phases. The first phase will widen the Loveridge 
Segment (0.8 mile west of Loveridge Road to the 
Somersville Interchange). The second phase will widen 
the Somersville Interchange to SR 160 segment 
(Somersville Interchange to approximately 0.7 mile east 
of Hillcrest Avenue).  Existing drainage culverts (Kirker 
Creek, Old Kirker Creek, Los Medanos Wasteway, and 
West Antioch Creek) will be modified during the freeway 
widening activities. 

3. Receiving Water(s)/ 
Hydrologic Unit(s) 

See Attachment C 

4. Latitude/Longitude Western Extent:  Lat: 38.015422, Long: -121.881019  
Eastern Extent:  Lat: 37.990297, Long : -121.762241  

5. Dredge Volume (CY) NA 

6. Water Body Type(s) & 
Area of Filled/Excavated 
Waters (Acres) 

Loveridge Segment: 
 
Temporary Impacts 
  Streambed: 0.009 acres 
  Wetland: 0.000 acres 
 
Permanent Impacts 
  Streambed: 0.031 acres 
  Wetland: 0.079 acres 
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6. 
(Cont.) 

Water Body Type(s) & 
Area of Filled/Excavated 
Waters (Acres) 

Somersville to SR 160 Segment: 
 
Temporary Impacts 
  Streambed: 0.000 acres 
  Wetland: 0.000 acres 
 
Permanent Impacts 
  Streambed: 0.066 acres 
  Wetland: 0.060 acres 

7. Federal Agency Permit  U.S. Army Corps of Engineers, San Francisco District  
(File #2002-26746N) 

8. State Agency Permit (s) California Department of Fish and Game (CDFG): 
  Lake and Streambed Alteration Agreement for the 
Loveridge Segment (1600-2008-0217-3) 
  Lake and Streambed Alteration Agreement for the 
Somersville to SR 160 Segment (Pending) 

9. Non-Compensatory 
Mitigation 

A combination of avoidance and minimization measures 
is proposed to offset potential effects of project 
construction to wetlands and waters of the U.S./State. All 
feasible and practical measures will be undertaken to 
avoid and/or minimize impacts to waters during 
construction. These measures will conform to guidelines 
stated in the project’s Mitigation and Monitoring Report 
(June 2009). 
 
See Attachment D 

10. Compensatory Mitigation Compensatory mitigation shall be as described in the 
project’s Mitigation and Monitoring Report (June 2009). 
 
The Applicant proposes to compensate for Temporary 
impacts at a ratio of 1:1 and Permanent impacts at a 
ratio of 4:1. 
 
See Attachment D  

11. Public Notice In satisfaction of the public notice requirements of 
section 3858, Title 23, of the California Code of 
Regulations, which governs the State’s Certification 
Program, a Public Notice of Application for Water Quality 
Certification for the subject project was posted on the 
State Water Board Web site on April 22, 2009. 

12. Fees On March 1, 2009 a check from the Applicant in the 
amount of $943.00 was received.  On April 4, 2009 a 
check from the Applicant in the amount of $347.00 was 
received. State Water Board received a total of 
$1290.00 in payment of required fees associated with 
this permit application. 

13. CEQA Compliance California Environmental Quality Act (CEQA) 
Compliance:  
Mitigated Negative Declaration 
Lead Agency: Caltrans 
Date Completed: August 26, 2005 
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Attachment C 

PROJECT IMPACTS AND MITIGATION 
 

This attachment lists the Project impacts for both the Loveridge Road and Sommersville to State 
Route 160 segments.  In addition, the mitigation requirements for temporary, permanent, and 
stormwater impacts are provided. 
 
A.  Project Impacts (Temporary, Permanent, and Stormwater):  
 
1. Temporary impacts for the Loveridge Road segment are summarized below: 
 

Table 1:  Loveridge Road segment-Temporary Impacts 
 

Hydrologic Unit Code 
(HUC) 

Water Body Project Impact Area 
(acres) 

Impact 
Sheet No. 

Post 
Mile 

Suisun Bay 18050001 Kirker Creek 0.005 1 23.8 
Suisun Bay 18050001 Los Medanos 

Wasteway 
0.004 3 25.5 

Total  0.009   
 
2.  Permanent impacts for the Loveridge Road segment are summarized below: 
 

Table 2:  Loveridge Road segment-Permanent Impacts 
 

Hydrologic Unit Code 
(HUC) 

Water Body Project Impact Area 
(acres) 

Impact 
Sheet No. 

Post 
Mile 

Suisun Bay 18050001 Kirker Creek 0.048 1 23.8 
Suisun Bay 18050001 Kirker Creek 0.008 1 23.8 
Suisun Bay 18050001 Old Kirker 

Creek 
0.005 1 23.8 

Suisun Bay 18050001 Old Kirker 
Creek 

0.010 2 24.4 

Suisun Bay 18050001 Old Kirker 
Creek 

0.021 2 24.4 

Suisun Bay 1805001 Los Medanos 
Wasteway 

0.011 3 25.5 

Suisun Bay 1805001 Los Medanos 
Wasteway 

0.007 3 25.5 

Total  0.11   
 
3.  Stormwater impacts for the Loveridge Road segment are summarized below: 
 

Project implementation would result in 32.8 acres of added and reworked impervious area.  
As detailed in a memorandum dated October 27, 2008, the Authority evaluated 
susceptibility for hydromodification impacts to receiving waters and found that all receiving 
waters in the Project area, with the exception of Old Kirker Creek and the culverts under 
Century Boulevard, are at low risk for hydromodification impacts. 
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4.  Permanent impacts for the Somersville to State Route 160 segment are summarized below: 
 

Table 3: Somersville to State Route 160 segment-Permanent Impacts  
 

Hydrologic Unit Code 
(HUC) 

Water Body Project Impact Area 
(acres) 

Impact 
Sheet No. 

Post 
Mile 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.015 4 26.8 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.031 4 26.9 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.004 4 26.8 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.004 4 26.9 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.008 4 26.8 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.013 4 26.9 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.011 4 26.8 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.003 4 26.9 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.005 4 26.9 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.002 4 27.0 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.007 4 27.0 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.003 4 27.2 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.002 4 27.0 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.007 5 27.0 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.002 5 27.0 

San Joaquin Delta 
18040003 

West Antioch 
Creek 

0.009 5 27.2 

Total  0.126   
 
5. Stormwater impacts for the Somersville to State Route 160 segment are summarized below: 
 

Project implementation would result in 39.1 acres of added impervious area.  As detailed 
in a memorandum dated May 26, 2009, the Authority evaluated susceptibility for 
hydromodification impacts to receiving waters and found that West Antioch Creek is at 
risk for hydromodification impacts. 
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B.  Mitigation: 
 
1.  Mitigation for temporary impacts for the Project is summarized below: 
 

To mitigate for temporary impacts to jurisdictional wetlands and waters, the Authority 
shall re-vegetate all temporarily disturbed areas with appropriate native vegetation, 
restore disturbed areas to original or improved conditions, and follow stream diversion 
best management practices unless otherwise approved by the State Water Board.  

 
2.  Mitigation for permanent impacts for the Project is summarized below: 
 

The Authority shall mitigate for permanent impacts through the purchase of 0.944 acres 
of seasonal wetland mitigation credits from Elsie Gridley Mitigation Bank (Bank) in 
Solano County.  

 
3.  Mitigation for stormwater impacts for the Project is summarized below: 
 

a.  Loveridge Road segment 
 

As mitigation for increased pollutant loads associated with impervious areas, the 
Authority shall provide on-site treatment of stormwater runoff. On-site stormwater 
treatment shall be constructed as described in the Best Management Practice (BMPs) 
as identified in the Route 4 East Widening Project: Loveridge Road to Somersville Road 
Draft Storm Water Data Report.  The biofiltration swales and detention basin will mitigate 
water quality impacts from 23.0 acres of the required 32.8 acres of stormwater 
treatment, leaving a treatment deficit of 9.8 acres.  

 
To fulfill the 9.8 acre stormwater treatment deficit, the Authority shall implement an off-
site stormwater treatment project.  Details of the off-site stormwater treatment proposal 
were provided to Water Board staff in a Water Resources Engineering Company Project 
Memorandum dated June 17, 2008, and in a follow-up e-mail correspondence with the 
Authority dated August 6, 2008. 

 
The Authority prepared a Hydromodification Report (Report) dated September 2008, 
based on the Hydrograph Modification Management Plan of the Contra Costa Clean 
Water Program.  An addendum was made to the Report in a Project Memorandum 
(Memo) dated October 27, 2008.  As detailed in the Report and Memo, only Old Kirker 
Creek requires mitigation for potential hydromodification impacts.  The above-mentioned 
detention basin shall mitigate for potential hydromodification impacts to Old Kirker 
Creek.  

 
b.  Sommersville to State Route 160 segment 

 
As mitigation for increased pollutant loads associated with impervious areas, the 
Authority shall provide on site treatment of stormwater runoff.  On-site stormwater 
treatment shall be constructed as described in the BMPs as identified in the Caltrans 
Drainage Calculations and Exhibits for Storm Water Quality Treatment BMPs dated April 
2009.  The biofiltration swales, biostrips, and an underground water quality detention 
pipe facility will mitigate water quality impacts from 40 acres of the required 39.1 acres of 
stormwater treatment. 
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1. Section 1 ONE Introduction 

This document describes the proposed off-site mitigation for impacts to jurisdictional wetlands 

and other waters of the U.S. from potential impacts of the proposed State Route 4 Widening 

Project. The purpose of the proposed project is to reduce existing congestion, improve traffic 

operations, encourage high occupancy vehicle (HOV) use, and accommodate anticipated travel 

demand through the year 2030 by providing sufficient right-of-way to accommodate multi-modal 

transportation. 

The project is estimated to permanently impact 0.139 acre of wetlands/waters (WL/WUS), 0.089 

acre of other waters of the U.S. (OWUS) and 0.008 acre of waters of the state (WS).  In addition, 

there will be temporary impacts to 0.009 acre of OWUS, as well as to 0.140 acre of culvert 

waters of the U.S. (CWUS). This mitigation report provides the project background as well as 

compensation possibilities that are appropriate for the losses of jurisdictional WL/WUS, OWUS, 

and WS.  
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2. Section 2 TWO Project Background 

2.1 PROJECT DESCRIPTION 

The California Department of Transportation (Caltrans), in cooperation with the Federal 

Highway Administration (FHWA) and Contra Costa Transportation Authority (CCTA), proposes 

to widen State Route 4 (SR4), its interchanges, and affected local roadways from approximately 

0.84 mile west of Loveridge Road to approximately 0.70 mile east of Hillcrest Avenue. The SR4 

corridor is currently facing severe problems which include traffic congestion and inefficient 

energy use, as well as deteriorating air quality and traffic safety. Correcting conditions on SR4 is 

a necessary component of the overall program to improve transportation through Contra Costa 

County. The project will require reconstruction of all interchanges within the project limits and 

would include the addition of auxiliary lanes between interchanges to facilitate on and off traffic 

movements.  

The proposed project will consist of the following actions:

Widen SR4 from the existing four lanes to eight lanes. The widened freeway would consist 

of an HOV lane and three mixed-flow lanes in each direction. 

Preserve sufficient width in the SR4 median through the Loveridge Road Interchange to 

accommodate the possibility of future public transit improvements.  

Eliminate partial interchange at G Street and reconstruct the overcrossing. 

Add auxiliary lanes on SR4 between interchanges from the on-ramps to the off-ramps. 

Provide capability to create ramp metering facilities, including high occupancy vehicle 

(HOV) preferential lanes and California Highway Patrol (CHP) enforcement areas, where 

feasible.  

Widen Roosevelt Lane pedestrian undercrossing and the Cavallo Road undercrossing. 

Extend drainage facilities that cross SR4 in the project area.

Reconstruct SR4 interchanges to accommodate the freeway widening at: 

- Loveridge Road 

- Somersville Road 

- Contra Loma Boulevard- L Street 

- Lone Tree Way –A Street 

- Hillcrest Avenue 

The proposed project would conform to improvements currently being constructed to the west of 

the project area as part of the Route 4/ Railroad Avenue Interchange Project (by others) as well 

as improvements proposed to the east of the project as part of the SR4 Bypass Project (by 

others).

Caltrans is undertaking final design of the first segment of the project, Loveridge Road to 

Somersville Road. Considerations for the remainder of the SR4 East corridor from Somersville 

Road to the eastern project limit (0.70 mile east of Hillcrest Avenue) is based on project design 

plans.
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2.2 PROJECT AREA 

The project area is defined as the area that may be disturbed during project construction, located 

on the Route 4 corridor in Contra Costa County, 0.84 mile west of Loveridge Road (PM 23.7) to 

approximately 0.7 mile east of Hillcrest Avenue (PM 29.7). The SR4 project area is slightly 

more than 6.1 miles in length (9.8 kilometers). The project area extends slightly beyond the 

anticipated 8-lane area of the proposed highway, to accommodate for construction equipment. 

The proposed project location is depicted in Figure 1. 
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3. Section 3 THREE Environmental Setting 

3.1 DESCRIPTION OF BIOLOGICAL COMMUNITIES 

The project corridor includes the SR4 roadway from approximately 1.33 kilometers (km) west of 

Loveridge Road to East Antioch in Contra Costa County. The project corridor encompasses 

approximately 6.1 miles (9.8 km) of highway and ranges in elevation from 12 feet (3.66 meters) 

to 35 feet (10.67 meters) above sea level. Current land use in the project area is primarily 

commercial, but also includes residential developments and some open agricultural fields.  

The project corridor traverses four vegetation communities and a number of jurisdictional 

waters. Biological communities identified within the project corridor include freshwater 

emergent wetland, non-native grassland, ruderal/disturbed, and windrow. A brief description of 

each community and its associated wildlife assemblage is provided below.  

3.1.1 Freshwater Emergent Wetland 

Freshwater marshes are found throughout California and are among the most productive wildlife 

habitats within the state. These marshes are found in various land depressions or at the edges of 

rivers and lakes. They provide food, cover, and water for more than 160 species of birds, and a 

variety of mammals, reptiles, and amphibians. California Red Legged Frogs (Rana aurora 

draytonii) are among the species that could utilize these freshwater communities in the greater 

project area. 

3.1.2 Non-Native Grassland 

This community, primarily composed of non-native grasslands, occurs intermittently along SR4. 

It is typically found on fine-textured, usually clay soils, which may range from moist, possibly 

even waterlogged, during the rainy season to very dry during the dry season. Grasslands provide 

foraging and nesting habitat for a wide variety of wildlife species including raptors, small 

mammals, amphibians and reptiles.  

3.1.3 Ruderal/Disturbed and Croplands 

This community type encompasses urban development, highly disturbed vegetation 

communities, highly eroded/disturbed areas, and erosion control areas, and active or fallow 

croplands. The ruderal areas observed in the SR4 corridor occur intermittently and have a high 

incidence of exotic plant invasion. This is the most common community type found within this 

highly developed urban environment. 

3.1.4 Windrow

Windrows occur in SR4 intermittently along the road, both within and adjacent to the project 

right-of-way. This community consists of various tree species that have been planted for 

ornamental or commercial purposes. Windrows may provide roost, perches, and nest sites for 

various bird species, particularly raptors. Its litter layer may provide cover for small vertebrate 

species.
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4. Section 4 FOUR Impacts 

4.1 SUMMARY OF IMPACTS TO WETLANDS AND OTHER WATERS OF THE U.S. 

There are eight jurisdictional drainages found within the project corridor. These are primarily 

stream channels that cross underneath State Route 4. Because the project involves the widening 

of an existing roadway, opportunities to avoid wetlands that run along or cross the roadway are 

limited. Still, only four of these drainages are impacted by the SR4 widening project. 

4.1.1 Wetland Regulations 

As established in Section 404 of the Clean Water Act (33 U.S.C. 1344), the U.S. Army Corps of 

Engineers (USACE) has final authority over the identification of wetlands and other waters of 

the U.S. in the project vicinity, including their jurisdiction, determination of areas affected by the 

project, and the type of permits and conditions required. A “no net loss” of wetland acreage or 

value policy is established within both the state and federal executive branches. 

The project area was originally delineated and approved by USACE in 2002. A wetland re-

verification of the study area has been completed and was submitted to USACE on January 29, 

2008, along with this mitigation report. 

4.1.2 Affected Environment 

Habitat values and functions of the wetland sites in the SR4 corridor are of low quality and 

limited value due to several factors such as fragmentation, small size, isolation from other 

wetland areas, and lack of ecotones or riparian vegetation. Plant and animal species observed in 

the project area are recorded as generalist species that inhabit a broad spectrum of habitats. 

Based on the URS reverification of the existing wetland delineation, the sum of 2.216 acres of 

wetland and other waters of the U.S. (including 1.599 acres of CWUS) were delineated at the 

following locations along the project corridor: 

Kirker Creek 

Old Kirker Creek  

An unnamed drainage channel (tributary to Kirker Creek) located west of Loveridge Road 

and north of SR4. 

Los Medanos Wasteway 

West Antioch Creek 

The project will permanently affect 0.236 acre of WL/WUS, OWUS, and WS. In addition, 0.009 

acre of OWUS and 0.140 acre of CWUS will be temporarily impacted by the proposed project. A 

summary of permanent (construction phase) impacts are presented in Table 4-1, a detailed 

breakdown of impacts and mitigation is provided in Appendix A. These values were acquired 

from the Wetland Reverification for State Route 4 (East) Widening Project: Loveridge Road to 

State Route 160 (URS, 2007). This reverification was verified by USACE on January 5, 2009 

(File  Number: 2002-26746S) Impacts to wetlands and other jurisdictional waters are shown in 

Sheets 1-5. 
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The project will temporarily impact 0.005 acre of other waters of the U.S. (OWUS 1) within 

Kirker Creek (Sheet 1), and 0.004 acre (OWUS 5) within the Los Medanos Wasteway   (Sheet 

3).  These impacts will be caused by the restructuring of these engineered sections of the 

channels as a result of road widening.  OWUS 1 will be slightly widened, and the concrete lined 

channel will be replaced with a rock-slope protection (RSP) lined channel, as shown in the 

Kirker Creek Drainage Plans (Appendix B).  OWUS 5 will be temporarily impacted due to 

relocation of the existing culvert outfall apron as the roadway is widened.  OWUS 5 is an 

unvegetated sandy channel that will be regraded to its original shape following construction.

There will be no impacts to wetland vegetation as a result of either of these two temporary 

impacts.  As a result, no mitigation, beyond regrading, will be necessary for these impacts.  No 

other temporary impacts occur as a result of this project.

Table 4-1 Permanent Impacts to Wetlands and Other Waters of the U.S. and the 

State from Proposed SR4 Widening Project 

Affected Features Permanently 

Affected by 

Project (Acres) 

Suggested 

Mitigation Ratio 

Proposed Offsite 

Mitigation (Acres) 

Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway

Wetland/ Waters of the U.S. 0.079 4:1 0.316 

Other Waters of the U.S. 0.023 4:1 0.092 

Waters of the State 0.008 4:1 0.032 

West Antioch Creek

Wetlands/ Waters of the U.S. 0.060 4:1 0.240 

Other Waters of the U.S. 0.066 4:1 0.264 

Waters of the State NA 4:1  

Total 0.236  0.944 
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5. Section 5 FIVE Avoidance and Minimization 

5.1 WETLANDS AND OTHER WATERS OF THE U.S. AND THE STATE

Impacts to wetland/waters, other waters of the U.S, culvert waters of the U.S., and waters of the 

State will be avoided and minimized during construction through the following on-site measures. 

Water Quality Impact Avoidance Measures 

Contractors will be required to implement a SWPPP as part of the NPDES General Construction 

Activity Storm Water Permit. Measures in the plan would include: 

Excessive siltation and sedimentation will be avoided by not working during the rainy season 

(October 16 – May 31 at the Contra Loma Interchange (West Antioch Creek); October 16 – 

March 31 at all other locations); 

Conducting all construction work according to site-specific construction plans that minimize 

the potential for sediment input to the aquatic system.  Erosion control procedures will be 

implemented to prevent discharge of soil and backfill material into adjacent sensitive 

habitats, waterways, or wetlands. These measures will include: 

- silt fences; 

- biodegradable soil stabilization blankets; 

- mulching;

- vegetated upland buffers; 

- hydroseeding with tackifiers; and 

- seeding with native species. 

All non-cultivated bare ground will be treated with appropriate erosion control measures 

according to the SWPPP;  

Minimizing the areas to be cleared, graded, and recontoured; 

Grading and shaping of disturbed areas to restore natural topography; 

Avoiding riparian and wetland vegetation outside the construction zone by installing 

Environmentally Sensitive Area fencing (ESA fencing); 

Covering bare areas with mulch and revegetating all cleared areas using native species;

Providing areas located outside the OHWM for staging, refueling, and storing equipment, 

materials, fuels, lubricants, solvents, and other possible contaminants; 

Preventing raw cement, concrete or concrete washings, asphalt, paint or other coating 

material, oil or other petroleum products, or any other substances that could be hazardous to 

aquatic life from contaminating the soil or entering watercourses; 

Establishing a spill prevention and countermeasure plan before project construction that 

includes strict onsite handling rules to keep construction and maintenance materials out of 

drainages and waterways. This includes cleaning up all spills immediately according to the 

spill prevention and countermeasure plan; and 

Avoiding operation of equipment in flowing water.
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Stream Diversion Limits 

Caltrans proposes to implement the following stream diversion measures, in order to avoid 

impacts to stream channels during construction work: 

Temporary creek diversion systems will be established for all creek channels affected by 

the project. These creek channels are Kirker Creek, Old Kirker Creek, Los Medanos 

Wasteway, and West Antioch Creek (Contra Loma Interchange). 

A possible option that is being investigated at Contra Loma Interchange is to establish 2 

separate temporary water diversion systems at West Antioch Creek. For the first system, 

a cofferdam will need to be placed upstream of the open 120-inch reinforced concrete 

pipe (RCP), underneath Fitzuren Road, southwest of the G Street interchange. Base flows 

traveling down West Antioch Creek toward the freeway would collect behind this 

cofferdam and eventually drain westerly along their historic path and eventually enter the 

upstream end of the triple 5 x 3 foot reinforced concrete box (RCB) at Contra Loma 

Boulevard. The triple 5 x 3 foot RCB outfalls into the open channel portion of West 

Antioch Creek further downstream. The second temporary water diversion system would 

have to be applied upstream of the triple 5 x 3 foot RCB while it is being replaced at its 

downstream end.  A City of Antioch 6 x 3 foot RCB empties into this system which 

means there will be a significant base flow to contend with during the summer months.  

A water-filled cofferdam would be temporarily installed at this location to deal with these 

base flows.

Corrugated steel pipe (CSP), sized at about 48 inches in diameter for dry-season flows, 

will be utilized wherever pipe is necessary. Clean gravel and filter fabric would also be 

installed. The cofferdams, filter fabric, and corrugated steel pipe will be removed from 

the creek bed after completion of the project.

These creek diversion systems are only to be used between April 1
st
 and October 15

th
 for 

the Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway creek diversion 

systems, and between June 1
st
 and October 15

th
 for the West Antioch Creek diversion 

system. 

Caltrans will ensure that a biologist is on site prior to dewatering to ensure no sensitive 

aquatic species are stranded.

A gravel cofferdam wrapped with an impermeable plastic liner will be placed upstream 

of the work area to direct base flows through an appropriately sized diversion pipe. The 

diversion pipe will extend through the Contractor's work area and outlet through a 

sandbag dam at the downstream end. 

Once the temporary creek diversion systems are no longer required, the CSP, the 

sandbags, the gravel dam, and the impermeable plastic liner will all be removed and the 

creek returned to its natural condition.

Constructing sediment catch basins across stream channels immediately below the project 

site will be implemented when performing in-channel construction to prevent silt- and 
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sediment-laden water from entering the main stream flow. Accumulated sediments will 

be periodically removed from the catch basins.

Revegetation of Upland Areas 

Upland plant communities will be temporarily affected by construction.  Revegetation of upland 

area in the vicinity of aquatic features will reduce erosion and sedimentation into receiving 

bodies.  Non-native grassland and ruderal plant communities will be replaced with native plant 

species. Revegetation of the temporarily impacted areas outside of wetland habitats will be 

conducted with a commercially available native seed mix. To minimize erosion, seeding and 

planting activities will be completed by the end of December of the final construction year for 

each respective construction segment. 
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6. Section 6 SIX Mitigation Goals 

Caltrans proposes to implement off-site mitigation for permanent impacts to jurisdictional 

waters. This section describes the long-term goals of the proposed mitigation. These goals 

include the types of habitats to be restored, enhanced, or compensated. 

6.1 WETLAND MITIGATION GOALS 

The proposed wetland mitigation plan has two primary goals:  

Avoidance and minimization of impacts to wetlands and other jurisdictional waters; and 

Provide compensation for permanent losses of wetlands and other waters. 

Specific goals related to performance of the wetland mitigation are referenced in the 

performance criteria associated with the off-site mitigation proposal. 

6.1.1 Avoidance and Minimization of Impacts to Wetlands and OWUS 

Whenever possible, impacts to jurisdictional waters will be avoided. The avoidance and 

minimization techniques described in Section 5 (Avoidance and Minimization) reduce negative 

impacts to WL/WUS and OWUS. This goal serves to reduce the amount of on-site restoration 

and off-site mitigation required.  

6.1.2 Provide Compensation for Permanent Impacts to Jurisdictional Waters 

Caltrans proposes to provide off-site compensation for the permanent loss of WL/WUS (0.139 

acre of permanent impacts) as well as the permanent loss of OWUS (0.089 acre of permanent 

impacts). The goal of the proposed mitigation is to provide compensation for the loss of 

jurisdictional waters that will be appropriate ecologically (same wetland and/or ecosystem type) 

and geographically (in proximity to the project).  As wetlands will be provided as compensation 

for impacts to OWUS, a mitigation ratio of 4:1 is proposed to compensate for out of kind 

replacement of jurisdictional aquatic features.  Providing high-quality wetland compensation for 

the loss of low-quality OWUS areas is expected to satisfy mitigation requirements. Based on 

mitigation ratios provided in Table 4-1, 0.944 acre of jurisdictional waters will be obtained to 

complete off-site mitigation. The off-site mitigation will occur at the mitigation bank identified 

in Section 8 (Proposed Off-Site Mitigation). 
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7. Section 7 SEVEN Proposed Off–Site Mitigation 

7.1 SELECTION OF OFF-SITE MITIGATION 

Locations for off-site mitigation were evaluated to acquire the most suitable habitat replacement 

based on the following criteria:

Compatibility with target wetland types (freshwater emergent) 

Compatibility with sensitive species target habitat as well as habitat values 

Lands or projects available for enhancement, restoration, and/or creation of wetland or 

sensitive species habitat in close proximity to proposed project site, within Contra Costa 

County

All possible mitigation or conservation banks, as well as sites for habitat enhancement and/or 

creation, in the Contra Costa County region were investigated as possible mitigation 

opportunities for this project. Potential sites were found in listings from the USFWS and CDFG 

websites, web searches, and other potential sources. Table 7-1 presents the organizations and 

projects identified and contacted as potential options for the off-site mitigation project, as well as 

a description of their mitigation potential. 

Table 7-1 Summary of Mitigation Opportunities Considered for the Proposed SR4 

Widening Project 

Site/Organization Species/Habitat 

Acres/Credits 

Available Location Description/Project Status 

Elsie N. Gridley 

Mitigation Bank  

WL Yes Contra Costa 

County 

Several restoration projects 

available for wetlands. 

Wildlands Inc. Holland 

Tract Preserve 

WL No* Contra Costa 

County 

Located 3 miles east of project 

site, potential for restoration 

and creation of freshwater 

marsh. Mitigation bank not yet 

operational. 

Muir Heritage Land 

Trust

CRLF, WL No* Contra Costa 

County 

Several potential projects 

available for restoration, 

protection and preservation 

purposes. Nothing concrete 

specified.

Life Garden WL No* Contra Costa 

County 

Iron Horse Corridor in Walnut 

Creek Watershed. Project is not 

currently established. 

Nature Conservancy WL No* California No current projects available 

for mitigation or easements. 

American Land Trust WL No* Contra Costa 

County 

Awaiting approval for land use 

as mitigation bank 

French Camp WL No* Contra Costa 

County 

Not yet approved by USACE to 

sell mitigation credits 

San Joaquin Valley 

Mitigation Bank 

WL No* San Joaquin 

County 

No current projects available 

for mitigation 
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Table 7-1 Summary of Mitigation Opportunities Considered for the Proposed SR4 

Widening Project 

Site/Organization Species/Habitat 

Acres/Credits 

Available Location Description/Project Status 

California State Parks, 

Cowell Ranch 

WL, CRLF No* Contra Costa 

County 

No current projects available 

for mitigation 

Trust for Public Lands WL No* Contra Costa 

County 

No current projects available 

for mitigation 

TARC, Trails for 

Richmond 

WL No* Contra Costa 

County 

No current projects available 

for mitigation 

Bryte Ranch Mitigation 

Bank 

WL No* El Dorado, Placer, 

Sacramento 

Counties 

No current projects available 

for mitigation near Contra 

Costa County 

East Bay Regional 

Parks

WL, CRLF No* Contra Costa 

County 

An HCP covers the restoration 

of a riparian channel near 

CRLF habitat.  

CRLF  =  California Red-Legged Frogs                                        WL  =  Wetlands 

USFWS  =  US Fish and Wildlife Service                                        HCP = Habitat Conservation Plan               

USACE =  US Army Corps of Engineers                                               

*Denotes organizations which do not currently have available programs (As of Nov. 2007), but may become open in 

the future. 

7.2 PROPOSED OFF-SITE MITIGATION FOR JURISDICTIONAL WATERS 

Mitigation will take effect for both permanently and temporarily impacted jurisdictional waters 

following USACE 2002 no-net-loss guidelines. Although most jurisdictional waters onsite 

constitute poor habitat quality, wetlands will be mitigated at the ratios presented in Table 4-1 and 

discussed above in Section 6.1.2. Following these recommendations, Caltrans will purchase 

wetland credits equivalent to 0.944 acres.

7.2.1 Elsie N. Gridley Mitigation Bank 

The Elsie N. Gridley Mitigation Bank (EGMB) is approved by USACE to sell wetlands and 

vernal pools for recreation, restoration, and preservation credits. This particular bank service area 

extends into eastern Contra Costa County, in close proximity to the SR4 project area. The 

purchase of mitigation credits at the Elsie N. Gridley Mitigation Bank would offer the best fit for 

project mitigation, since these are the best available high quality wetlands in the SR4 proximity. 

The established habitat presented at EGMB offers the best potential mitigation within the Bay 

Area. The Elsie N. Gridley Bank has several projects, and serves the area in east Contra Costa 

County, as is outlined in Figure 2. 
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SECTIONEIGHT Mitigation Implementation 
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8. Section 8 EIGHT Mitigation Implementation 

8.1 PRESERVATION OF HABITAT AT ELSIE N. GRIDLEY MITIGATION BANK 

Wetland preservation credits will be purchased at the Elsie N. Gridley Mitigation Bank (EGMB) 

to compensate for the project’s permanent impacts to wetlands and other waters of the U.S. 

Documentation to USACE will need to be provided stating the correct number of credits 

allocated to the EGMB before the start of construction, scheduled for May 2009.
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SECTIONNINE Monitoring
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9. Section 9 NINE Monitoring 

9.1 OFF-SITE MITIGATION MONITORING

Purchased Mitigation Bank Credits and Conservation Easements 

Prior to initiation of ground disturbing activities on the SR4 project, Caltrans shall provide 

evidence to USACE, CDFG, and RWQCB that the appropriate number of credits for 

jurisdictional waters have been dedicated at EGMB. All monitoring and performance standards 

shall be the responsibility of the mitigation bank, species fund, or conservation easement 

managers. 
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SECTIONTEN Contingency Plan 
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10. Section 10 TEN Contingency Plan 

10.1 JURISDICTIONAL WATERS CONTINGENCY PLANS 

10.1.1 Wildlands, Inc. Holland Tract Preserve 

If it is not possible to purchase credits from the Elsie N. Gridley Mitigation Bank before the 

initial start of construction, credits will be pursued at Wildlands Inc. Holland Tract Preserve. 

Wildlands Inc. has recently purchased approximately 263 acres of land, known as the Holland 

Tract, located in East Contra Costa County near Oakley, about 16 miles east of the SR4 project. 

The preserve is bordered by sloughs and rivers feeding the Sacramento-San Joaquin Delta. The 

preserve plans on establishing or enhancing 107.5 acres of wetlands and open water habitat. 

These wetland environments will include both freshwater and tidally influenced wetlands. 

Although the Holland Tract Preserve is an excellent opportunity for SR4 mitigation purposes, as 

it provides credits for wetland habitat restoration and creation, this project is in the planning 

stages. The project site is outlined in Figure 3. 
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SECTIONELEVEN References 
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11. Section 11 ELEVEN References 

California Department of Transportation (Caltrans) and Federal Highway Administration 

(FHWA). 2005. Initial Study/ Negative Declaration/Final Environmental Assessment. 

State Route 4 (East) Widening Project: Loveridge Road to State Route 160. August 2005. 

Parsons. 2004. State Route 4 (East) Widening Project: Loveridge Road to State Route 160 – 

Natural Environment Study/ Biological Assessment. Prepared for Contra Costa 

Transportation Authority, State of California Department of Transportation and U.S. 

Department of Transportation Federal Highway Administration. May 2004. 

Parsons. 2005. State Route 4 (East) Widening Project: Loveridge Road to State Route 160 – 

Addendum to the Natural Environment Study/ Biological Assessment. Prepared for 

Contra Costa Transportation Authority, State of California Department of Transportation 

and U.S. Department of Transportation Federal Highway Administration. June 2005. 

URS Corporation. 2006. San Antonio Pipeline Relocation Project- Off-Site Compensatory 

Mitigation Plan for Federally Listed Species & Wetlands. Prepared for Chevron Pipe 

Line Company. September 2006. 

URS Corporation. 2007. Greenwood Bridge Replacement- Conceptual Mitigation Plan. Prepared 

for Caltrans. May 2007. 

URS Corporation. 2007. Wetland Reverification for SR4 (East) Widening Project Loveridge 

Road to Somersville Road - 04-CC-04, KP 37.9/41.3 (PM 23.7/25.8). Prepared for 

Caltrans/Contra Costa Transportation Authority. December 2007. 

U.S. Army Corps of Engineers. 2002. Regulatory Guidance Letter No. 02, December 24,2004. 

Guidance Compensatory Mitigation Projects for Aquatic Resource Impacts Under the Corps 

Regulatory Program Pursuant to Section 407 of the Clean Water Act and Section 10 of the 

Rivers and Harbors Act of 1899.
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Appendix A 

Impacts to Jurisdictional Features 
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Appendix A: Impacts to Jurisdictional Features 

Feature
Name 

Impact
Sheet Segment Impact Type Feature Type 

Impact
Acres 

Linear Feet 
Impact

Mitigation
Ratio

owus 1 1 Loveridge-Somersville  Temporary Other Waters of the U.S. 0.005 82 NA

owus 4 2 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.005 66 4:1

owus 5 3 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.011 51.3 4:1

owus 5 3 Loveridge-Somersville  Temporary Other Waters of the U.S. 0.004 10 NA

owus 6 3 Loveridge-Somersville  Permanent Other Waters of the U.S. 0.007 13.5 4:1

Loveridge-Somersville 
Total Temporary 
OWUS

0.009

Loveridge-Somersville 
Total Permanent 
OWUS

0.023

           

owus 10a 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.002 20 4:1

owus 10b 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.007 100 4:1

owus 11 5 Somersville- Route 160  Permanent Other Waters of the U.S. 0.003 10 4:1

owus 7a 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.015 85 4:1

owus 7b 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.031 295 4:1

owus 8 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.004 44 4:1

owus 9 4 Somersville- Route 160  Permanent Other Waters of the U.S. 0.004 80 4:1

Somersville- Route 160 
Total Permanent 
OWUS

0.066

             

ws 1 1 Loveridge-Somersville  Permanent Waters of the State 0.008 698 4:1

Loveridge-Somersville 
Total Permanent 
WS

0.008

             

wl/wus 1 1 Loveridge-Somersville Permanent Wetland/Waters of the U.S. 0.048 98 4:1

wl/wus 2 2 Loveridge-Somersville  Permanent Wetland/Waters of the U.S. 0.010 10 4:1

wl/wus 3 2 Loveridge-Somersville  Permanent Wetland/Waters of the U.S. 0.021 66 4:1

Loveridge-Somersville 
Total Permanent 
WL/WUS 0.079
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Appendix A: Impacts to Jurisdictional Features (continued) 

Feature
Name 

Impact
Sheet Segment Impact Type Feature Type 

Impact
Acres 

Linear Feet 
Impact

Mitigation
Ratio

wl/wus 10 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.002 20 4:1

wl/wus 11 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.009 40 4:1

wl/wus 5a 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.008 65 4:1

wl/wus 5b 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.013 90 4:1

wl/wus 6 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.011 44 4:1

wl/wus 7 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.003 24 4:1

wl/wus 8 4 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.005 72 4:1

wl/wus 9a 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.002 20 4:1

wl/wus 9b 5 Somersville- Route 160  Permanent Wetland/Waters of the U.S. 0.007 30 4:1

Somersville- Route 160 
Total Permanent 
WL/WUS 0.060

Temporary 
Impacts

Permanent  
Impacts

Total
Impacts

Total ws 0.000 0.008 0.008 

Total owus 0.009 0.089 0.098 

Total wl/wus 0.000 0.139 0.139 

Grand Total 0.009 0.236 0.245 
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Appendix B 

Drainage Plans 
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Stream Diversion Plans 

 
• Temporary creek diversion systems will be established for all creek channels affected 

by the project.  These creek channels are Kirker Creek, Old Kirker Creek, Los 
Medanos Wasteway, and West Antioch Creek (Contra Loma Interchange).   

• These creek diversion systems are only to be used between April 1st and October 15th 
for the Kirker Creek, Old Kirker Creek, and Los Medanos Wasteway creek diversion 
systems, and between June 1st and October 15th for the West Antioch Creek diversion 
system.  

• An upstream gravel dam is used to direct the base flows during the dry season 
through an appropriately sized diversion pipe (The pipe diameter varies from 700 – 
900 mm, depending on the location). This plastic diversion pipe passes through the 
Contractor's work area and discharges flows through a downstream sandbag 
cofferdam wrapped with an impermeable polyethylene liner.  The pipe will discharge 
15-20 feet upstream from the construction area.  Only clean gravel, sandbags, and 
filter fabric will be used. 

• A possible option that is being investigated at Contra Loma Interchange is to establish 
2 separate temporary water diversion systems at West Antioch Creek.  For the first 
system, a cofferdam will need to be placed upstream of the open 120-inch reinforced 
concrete pipe (RCP), underneath Fitzuren Road, southwest of the G Street 
interchange. Base flows traveling down West Antioch Creek toward the freeway 
would collect behind this cofferdam and eventually drain westerly along their historic 
path and eventually enter the upstream end of the triple 5 x 3 foot reinforced concrete 
box (RCB) at Contra Loma Boulevard. The triple 5 x 3 foot RCB outfalls into the 
open channel portion of West Antioch Creek further downstream.  The second 
temporary water diversion system would have to be applied upstream of the triple 5 x 
3 foot RCB while it is being replaced at its downstream end.  A City of Antioch 6 x 3 
foot RCB empties into this system which means there will be a significant base flow 
to contend with during the summer months.  A water-filled cofferdam would be 
temporarily installed at this location to deal with these base flows. 

• The construction of sediment catch basins across stream channels immediately below 
the project site when performing in-channel construction to prevent silt- and 
sediment-laden water from entering the main streamflow (accumulated sediments 
would be periodically removed from the catch basin). 

• Caltrans will ensure that a biologist is on site prior to dewatering to ensure no 
sensitive aquatic species are stranded. 

• Once the temporary creek diversion systems are no longer required, the plastic pipe, 
the sandbags, the gravel dam, and the impermeable plastic liner will all be removed 
and the creek returned to its natural condition. 

• The following figures are some representative plans of the proposed water diversion 
systems.   
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For your reference, the Mitigation and Monitoring Plan for Wetlands and Other Waters of 

the U.S. included with this document. 
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Figure 3:
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UTILITY OPERATIONS (UO)

UO Standard S4110
ISSUING DEPARTMENT: Gas Distribution EFFECTIVE DATE: 10-05

UO OFFICER: Senior Director E&P  REVIEW DATE: 10-10
CGT OFFICER: VP - CGT PAGE NO.: 1 OF 5

TITLE: Leak Survey and Repair of Gas Transmission and Distribution Facilities 

 

UO Standard  September 27, 2005 

Purpose 

 

This standard establishes uniform minimum requirements for performing gas 
leak surveys of Pacific Gas and Electric Company (Company) pipelines, station 
piping, mains, and services in order to detect, report, and repair leaks.  It also 
establishes requirements for developing and maintaining a system of records. 

 

Recision This standard supersedes UO Standard D-S0350/S4110, “Leak Survey and 
Repair of Gas Transmission and Distribution Facilities,” issued 5-00. 

 

Safety Failure to perform leak survey and leak repair work effectively and efficiently 
can pose a risk to public safety and property. 

All persons performing work under this standard shall comply with  
Utility Standard Practice (USP) 22, “Safety and Health Program.”

 

Implementation 
Responsibilities 

 

The senior director of Engineering and Planning (E&P) and the vice president of 
California Gas Transmission (CGT) are responsible for approving, revising, and 
distributing this standard.   

Utility Operations (UO) and CGT directors are responsible for implementing this 
standard within their respective organizations. 

The responsibility for performing gas leak surveys and completing gas leak 
survey and repair records for the transmission and distribution facilities shall rest 
with the operating department supervisor who directs the maintenance and 
operation of the facilities. 

The responsibility for scheduling the leak survey and repair work and 
maintaining the associated records shall rest with the Operations, Maintenance 
and Construction (OM&C) superintendents in the UO divisions and the district 
superintendents in CGT or others as designated. 

  

Compliance 

 

Implementation and effectiveness are measured by the responsible 
directors/superintendents.  In addition, internal Company departments will 
conduct periodic audits.  The California Public Utilities Commission (CPUC) 
also conducts compliance reviews on the requirements in this standard. 
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UO Standard S4110
TITLE:  Leak Survey and Repair of Gas Transmission and PAGE NO.: 2 OF 5

Distribution Facilities 
 

UO Standard  September 27, 2005 

 

Policy Leak surveys shall be conducted at regular intervals throughout the gas 
transmission and distribution systems.  The Company’s policy is to search for, 
evaluate, and control gas leakage in the interests of safety and efficiency of 
operation. 

 

Procedures The directors of Gas Distribution and Technical Services (GD&TS) and Gas 
System Maintenance and Technical Support (GSM&TS) are authorized to modify 
these detailed procedures, forms, or instructions, as needed, or to approve 
variances from this procedure on an exception basis. 
 

Reference 
Documents 
 

49 Code of Federal Regulations 191, Sections 1, 7, 23, and 25

49 Code of Federal Regulations 192, Sections 605, 703, 706, 709, 711, 717, 723, 
and 935

California Public Utilities Commission General Order 112-E, Section 143.1

Gas Piping Technology Committee (GPTC) Guide for Gas Transmission and 
Distribution Piping Systems, ANSI/GPTC Z380.1-2003 

Code of Safe Practices, Basic Safety Requirements, Sections 1, 2, 3, 13, and 15

IGIS User Guide

Utility Standard Practice 22, “Safety and Health Program”  

Utility Operations Standards and Guidelines 
D-S0213, “Work Procedures in Confined Spaces”

D-S0353/S4112, “Physical Inspection of Pipelines, Mains, and Services”

D-S0355/S4413, “CPUC and DOT Reportable Incidents, Curtailments and 
Conditions and Low Pressure System Problem Reporting”

D-S0430, “Maximum Allowable Operating Pressure, Requirements for 
Distribution Systems and Transmission Gathering Lines”

D-S0443, “Natural Gas Distribution Pipe Wrap Removal, Handling, and 
Disposal Procedure”

S4111, “Patrolling Pipelines and Mains”

S4129, “Deactivation of Gas Facilities”

S4133, “Corrosion Control of Gas Transmission Facilities”

S4134, “Selection of Steel Pipeline Repair Methods”

S4412, “Protection of Underground Infrastructure”

S4450, “Operator Qualification Program”

4711, “Natural Gas Pipe Wrap: Removal, Handling, and Disposal”
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UO Standard S4110
TITLE:  Leak Survey and Repair of Gas Transmission and PAGE NO.: 3 OF 5

Distribution Facilities 
 

UO Standard  September 27, 2005 

S6434, “Gas Leak and Odor Response”

S6435, “Establishing and Discontinuing Gas and Electric Service”

D-G0054, “Leak Survey Training”

D-G0055, “Leak Survey Auditing”

D-G0071, “Follow-up Leak Survey Procedures for Inaccessible Locations”  

Gas Standards and Specifications Documents 
A-34, “Piping Design and Test Requirements”

A-34.1, “General Requirements for Work Reportable to the CPUC”

A-34.2, “Low, Semi-High, and High Pressure Uprating Procedure”

A-60, “Gas Main Welding Sleeves (Type B Sleeves With Circumferential 
Welds”

A-61, “Low Pressure Gas Main Welding Sleeve Fabricating, Installing, and 
Purchasing Data”

A-63, “Gas Main Repair Can”

A-64, “Gas Line Patches and Half Soles”

A-66, “Repairing Cast Iron Pipeline Defects”

A-67, “Copper Pipeline Defects”

A-68, “Leak Repair Tapes”

A-69, “Economic Analysis of Gas Leak Recheck, Repair, or Replace 
Options”

A-93.1, “Plastic Gas Distribution System Construction and Maintenance”

B-50, “Bell Joint Leak Clamping Preparation Document”

B-50.1, “Cast Iron Repair Fittings”

B-51, “Procedure for Installing Dresser Style 60, 160, and Style 100 
Adjustable Bell Joint Leak Clamps”

B-51.1, “Procedure for Installing Skinner Bell Joint Leak Clamps”

B-51.2, “Procedure for Installing Bell Joint Leak Seal”

B-52, “Bell Joint Leak Seal”

B-52.1, “Bell Joint Anaerobic Sealants”

B-53, “Skinner Leak Repair Clamps”

B-53.1, “Repair Clamps”

B-54, “Compression Couplings”

B-54.1, “Insulated Line Caps for Cast Iron Mains”
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B-56, “Installation Instructions for Heat-Shrinkable Gas Repair Sleeves 
(GRS) on Low-Pressure Mains”

B-57, “Installing Avonseal I Bell Joint Seals on Cast Iron Mains”
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B-91.4, “Cast Iron to Steel Insulated Transition Couplings”
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B-91.6, “Service Connection Fittings for Cast Iron”

B-91.7, “Steel Coupling Clamps”

M-53, “Portable Combustible Gas Indicator Specification”

M-53.1, “Portable Combustible Gas Indicator Operations and Maintenance 
Instructions”

M-53.2, “Portable Hydrogen Flame Ionization Gas Detector”
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Attachments Attachment 1, “Leak Survey and Repair Procedures"

Attachment 2, Form 62-0612, “Leak Survey Log”  

Attachment 3, “IGIS Survey Leak Log” (Sample)  

Attachment 4, “IGIS Recheck Leak Log” (Sample)  

Attachment 5, Form 62-4060, “Leak Survey Repair, Inspection, and Gas 
Quarterly Incident Report (“A” Form)” 
Instructions for “A” Form

Attachment 6, Form 61-0548, “Gas Dig-In Leak Survey Repair, Inspection and 
Gas Quarterly Incident Report (“A1” Form)  
Instructions for “A1”

Attachment 7, “CGT Leak Repair/Inspection Form”  
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Leak Survey and Repair Procedures 
 

Definition of 
Terms 

Abnormal Operating Condition: A condition identified by the operator that may 
indicate a malfunction of a component or deviation from normal operations that may 
do either of the following: 

• Indicate a condition exceeding design limits, or 

• Result in a hazard(s) to persons, property, or the environment. 

Anniversary Month: The month in which the leak was initially reported or the 
month that has been established in the Leak Survey Program as the month where the 
work will show as being scheduled. 

Building: Any structure designed and used for human occupancy in which gas could 
accumulate. 

Business Districts: The principal business areas in an urban community.  In 
determining business districts, the following areas should be considered: 

• Non-wall-to-wall areas, typically at least entire blocks, where the vast 
majority of the buildings on both sides of the street are used for commercial, 
industrial, religious, educational, health, and/or recreational purposes.  Both 
the main and services should be leak surveyed in these areas annually. 

• Wall-to-wall areas, typically an entire block, where the vast majority of the 
properties on both sides of the street have no lawns, green strips, or trees.  
There are instances of wall-to-wall areas in residential areas.  Both the main 
and services should be leak surveyed in these areas annually. 

• Areas, typically at least entire blocks, where the mains and services are in 
private property serving a shopping center from the roadway or parking lot.  
Both the main and services should be leak surveyed in these areas annually. 

• Any other location or site, which in the judgment of a technically competent 
supervisor or a technically competent management employee, that should be 
leak surveyed annually.  Business districts do not include small commercial 
areas (e.g., a small store or a strip mall) in residential areas where the mains 
are in the franchise area and the businesses are served from lateral services 
off of the mains.  Strip malls in commercial areas should be included in 
“business districts.”  

CGI (Can’t Get In): A location where there is no access to typically perform 
maintenance work.  

CGT-Distribution: A pipeline operating over 60 pounds per square inch gauge 
(psig) that does not meet the definition of “Transmission” as defined in  
49 CFR Part 192, Subpart 192.3. 

CGT-Gathering Line: A pipeline that transports gas from a current production 
facility to a transmission line or distribution main. 

CGT-Transmission: A pipeline operating over 60 psig that meets the definition of 
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Transmission as defined in 49 CFR Part 192, Subpart 192.3. 

Class Locations: An area defined and classified by criteria set forth in  
49 CFR 192.5, which reads as follows: 
 
“(a) This section classifies pipeline locations for purposes of this part. 

The following criteria apply to classifications under this section. 
(1) A "class location unit" is an onshore area that extends 220 yards on 

either side of the centerline of any continuous 1-mile length of pipeline. 
(2) Each separate dwelling unit in a multiple dwelling unit building is 

counted as a separate building intended for human occupancy. 
  (b) Except as provided in paragraph (c) of this section, pipeline locations 

are classified as follows: 
(1) A Class 1 location is: 

(i) An offshore area; or 
(ii) Any class location unit that has 10 or fewer buildings intended for 

human occupancy. 
(2) A Class 2 location is any class location unit that has more than 10 but 

fewer than 46 buildings intended for human occupancy. 
(3) A Class 3 location is: 

(i) Any class location unit that has 46 or more buildings intended for 
human occupancy; or 
(ii) An area where the pipeline lies within 100 yards of either a 
building or a small, well-defined outside area (such as a playground, 
recreation area, outdoor theater, or other place of public assembly) 
that is occupied by 20 or more persons on at least 5 days a week for 
10 weeks in any 12-month period.  (The days and weeks need not be 
consecutive.) 

 (4) A Class 4 location is any class location unit where buildings with four 
or more stories above ground are prevalent. 

  (c) The length of Class locations 2, 3, and 4 may be adjusted as follows: 
 (1) A Class 4 location ends 220 yards from the nearest building with four or 

more stories above ground. 
 (2) When a cluster of buildings intended for human occupancy requires a 

Class 2 or 3 location, the class location ends 220 yards from the nearest 
building in the cluster.” 

Clear a Leak: Validate through investigation that a leak is no longer present. 

Combustible Material: A flammable, gaseous, or liquid material consisting of 
organic compounds, such as methane, benzene, etc.  

Competent First Responder: A person who is qualified by training and experience 
concerning the nature, hazards, and properties of natural gas, e.g., a gas service 
representative. 

Confined Space: A workspace defined by the concurrent existence of the following: 

• Insufficient existing ventilation - Existing ventilation is insufficient to 
remove dangerous air contamination or an oxygen deficiency that may exist 

04-2285E4 INFORMATION HANDOUT

PAGE-1116

http://www.access.gpo.gov/nara/cfr/waisidx_04/49cfr192_04.html
http://www.access.gpo.gov/nara/cfr/waisidx_04/49cfr192_04.html


UO Standard S4110
TITLE:  Leak Survey and Repair of Gas Transmission and 

Distribution Facilities – Attachment 1 
PAGE NO.: 3 OF 27

 

UO Standard  December 21, 2006 

or develop, and 

• Limited access - Ready access or egress for the removal of a suddenly 
disabled employee is difficult due to the location or size of the openings. 

Distribution Main: A pipeline that serves as a common source of supply for more 
than two service lines operating at 60 psig or less. 

District Regulator Station: Facilities which contain pressure-control devices and 
their appurtenances, within the transmission and distribution system, that limit and 
control pressures in distribution mains that serve more than two services.  This 
includes facilities from the upstream fire valve (inclusive) to the regulator station 
that may operate above 60 psig. 

Electrical Survey: A close interval survey of electrical potential (voltage) between 
the buried pipe and its environment for the purpose of identifying areas of corrosive 
conditions.  

Gas Facilities: All Company-operated gas lines and related appurtenances.  

Leak: The unintentional escape of gas from containment. 

Leakage Detection Instrument: An instrument capable of detecting a leak in or 
near a natural gas-carrying piping component or system.  The leak survey instrument 
should be capable of detecting gas readings of 50 ppm of gas in air. 

Leak Grade: A classification of a leak based on leak readings, public exposure, and 
location. 

Leak Recheck: Any leak survey performed with a leakage detection instrument in 
the area of an existing Priority Grade 2, Grade 2, or Grade 3 leak.  

Leak Repair: An action to restore a gas facility to sound condition by eliminating a 
gas leak. 

Leak Survey: A search for possible gas leakage in any area where Company gas 
facilities exist, or where a gas leak is reported or suspected. 

LEL: The “lower explosive limit” expressed as a percentage by volume of gas in air 
at standard conditions.  For natural gas, the LEL is 5%.1  

Nominal Month: All dates that fall within the respective month.  Some call this a 
calendar month. 

Operator Qualified: Employees evaluated and qualified in accordance with  
UO Standard S4450, “Operator Qualification Program.”  

PPM: “Parts per million” expressed by a volume of gas in a volume of gas-air 
mixture (1,000 ppm is equal to 0.1% gas.). 
 
Public Assembly: All schools, hospitals, and readily identifiable churches.  Other 
cases may include certain public assembly buildings occupied by 20 or more 

                                                           
1 For this standard the LEL for natural gas is 5% and UEL is 15% as defined in the AGA Guide for American Transmission 

and Distribution Piping Systems, Guide Material Appendix G-192-11, “Gas Leakage Control Guidelines for Natural Gas 
Systems.”  Some manufacturers’ models of combustible gas indicators list 4% as the LEL, which is their default setting. 
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persons, recreational areas, state-licensed daycare centers with licensed occupancies 
of 12 or more, or nursing homes with eight or more beds.  At least the service lines 
for these facilities shall be surveyed annually. 

Reading: A measurement of gas indicated on a gas detector.   

Service: A distribution line that transports gas from a common source of supply to a 
customer meter.  

SMYS: “Specified minimum yield strength.” 

Station Piping: For the purpose of leak surveying, this includes all transmission gas 
pipes and appurtenances within the property lines of CGT: 

• Compressor stations. 
• Terminals. 
• Storage holder facilities. 
• Transmission to transmission pressure regulator stations.  
• Other gas operating installations. 

Substructure: Any structure, tunnel, passageway, or other confined space below 
ground level where gas could accumulate. 

Technically Competent Supervisor: A supervisor who has been trained concerning 
the nature, hazards, and properties of natural gas and this standard. 

Tunnel: A subsurface passageway in which a person could enter and gas could 
accumulate.  For purposes of this standard, “tunnel” also includes large sewers, 
storm drains, pipelines, conduits, etc. 

UEL: The “upper explosive limit” expressed as a percentage by volume of gas in air 
at standard conditions.  For the purposes of this standard, the UEL is 15%.  

Vegetation Survey: A gas leakage survey conducted by observing the conditions of 
the soil and the vegetation along certain gas transmission or gas gathering pipelines.  

Venting: Drilling a hole or holes, or excavating above and/or around a leak to allow 
the gas to dissipate or vent.  
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Leak Survey, General 
The procedures outlined are intended as guidelines to be used as minimum standards wherever 
applicable.  Although these procedures will be found to be applicable in the majority of cases, 
particular situations where they would not be applicable will still require sound judgment in carrying 
out an effective leak survey program.  Distribution plats and/or distribution maps or CGT records 
used to perform the leak surveys shall be as current as practical, typically within 3 months of the 
scheduled leak survey. 

 

Leaks from Non-Pacific Gas and Electric Company (Company) Sources 
Odors or indications from non-Company sources should be investigated using the procedures listed 
in the “Volatile Combustible Material in Soil” section on Page 26 of this attachment.  When leak 
indications are found to originate from a non-Company source or facility, such as gasoline vapors, 
sewer, or marsh gas, prompt action should be taken where necessary to protect life and property.  
Leaks that are potentially hazardous should be reported promptly to the operator of the facility and, 
where appropriate, to the police department, fire department, or other governmental agencies. 

In the case where gas indications are being detected, but are suspected not to be Company gas, 
samples of the gas can be taken and analyzed, or field tests can be performed by using equipment 
that can determine whether or not it is Company gas determined by detecting the presence of ethane. 

 

Leaks on Customer Premises 
For leaks on customers’ premises, refer to UO Standards S6434, “Gas Leak and Odor Response” and 
S6435, “Establishing and Discontinuing Gas and Electric Service.” 

 

Leak Survey and Leak Repair Roles and Responsibilities 
The following are roles and responsibilities for leak survey and repair coordinators, the leak survey 
supervisor, leak survey coordinator’s supervisor, leak surveyor, compliance lead, leak repair 
supervisor, and leak repair employees. 

For gas transmission facilities maintained by Gas System Maintenance and Technical Services 
(GSM&TS) districts, the gas maintenance supervisors fulfill the roles of most of the employees 
listed above.  Leak surveys conducted by GSM&TS are documented on the Pipeline Patrol Reports, 
Form 4111A, when vegetation survey is used.  Plat sheets are not used for documenting transmission 
leak surveys conducted by GSM&TS. 

1. Leak survey and leak repair coordinator (typically gas mapping employee and/or CGT gas 
maintenance supervisor 

 

A.  The leak survey and leak repair coordinator has overall responsibility for: 
• Leak survey, recheck, and repair schedules.  
• Following up concerning due or past due leak information and work. 
• Coordination of Integrated Gas Information System (IGIS) information, leak, leak 

survey, and repair records. 
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B.  Specific responsibilities  
• Ensure that the scheduling of all leak-related activities, survey, rechecks, and repairs 

are timely, correct, and accurate. 
• Clearly communicate the schedule to the work groups and/or to the respective 

supervisor of employees performing leak survey, leak investigation, and leak repair 
work. 

• Assist the leak survey supervisor and the leak repair supervisor in ensuring the 
accuracy and timeliness of all leak surveys, leak investigations, and leak repairs.  

o Routine leak records should be returned to the coordinator no more than  
7 calendar days following the day the respective survey for a respective map 
is completed. 

o Make changes that are compliant with the survey schedule and/or survey data 
as requested by the leak survey supervisor. 

o Rearrange leak repair schedules and/or survey data as requested by the Leak 
Survey supervisor. 

o Critically review the records and information returned from the field to 
identify potential conflicts, errors, and/or omissions. 

o Follow up concerning outstanding “no access” locations. 
o Follow up concerning any potential conflicts, errors, and/or omissions in 

records of information provided. 
• Assist the appropriate supervisor in ensuring that all leaks are rechecked in a timely 

manner.  
• Ensure that suspected copper service leaks are appropriately identified and graded as 

a Grade 1, Grade 2+, or Grade 2 leaks. 
• Assist the appropriate supervisor in ensuring that all leaks are appropriately graded by 

evaluating the information or lack of information for each respective leak and 
comparing the information against the leak grading criteria in this standard. 

• Assist the appropriate supervisor in ensuring that all downgrades and upgrades are 
justified and adequately documented. 

• Assist the leak repair supervisor to ensure that all leaks are repaired in a timely 
manner by supplying the supervisor with leak information and by following up in an 
effective and efficient manner.  

• Assist all work groups in ensuring accurate and timely communication of all leak-
related information and schedules. 

• Supply copies of leak documents, leak logs, survey logs, recheck reports, and plat 
sheets, as required, to survey and repair work groups. 

• For the CGT-Gas Distribution Memorandum of Understanding (MOU), where plat 
sheets are being used to document the survey, and for all Gas Distribution leak 
surveys, supply a copy of the respective IGIS Survey Log for the surveyors to use.  
This will eliminate duplicate leak numbers from being issued and ensure the rechecks 
of existing leaks are appropriately documented with the survey.   
(Note: CGT facilities that are maintained by CGT use Pipeline Patrol Report,  
Form F4111-A, rather than leak survey maps/plats.) 

• Update maps and/or records, as needed, to reflect discrepancies noted by leak 
surveyors or others.  

• Supply other information as requested by the survey and repair work groups. 
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• Ensure timely input of information into IGIS. 
• Organize, maintain, and retain leak survey and repair information. 
• Inform the leak survey coordinator’s supervisor of recurring and/or worsening trends 

concerning the quality of service from other work groups or individuals that are 
jeopardizing or may jeopardize the quality of the program. 

2.  Leak survey supervisor (typically a construction supervisor or a GSM&T gas maintenance 
supervisor) 

A.  The leak survey supervisor has overall responsibility for ensuring the following: 
• Overall survey coordination.  
• Critical data review.  
• Supplying timely and accurate records. 
• Supervise leak surveyors. 
• Manage leak survey equipment, supplies and tools. 

B.  Specific responsibilities 
• Ensure that for a CGT-Gas Distribution MOU, where plat sheets are being used to 

document the survey, and for all Gas Distribution leak surveys, the surveyors are 
being supplied a copy of the respective IGIS Survey Log for the surveyors to use and 
that the surveyors are using the Survey Log.  This will eliminate duplicate leak 
numbers from being issued and ensure that the rechecks of existing leaks are 
appropriately documented with the survey.  (Note: CGT facilities that are maintained 
by CGT use Pipeline Patrol Report, Form F4111-A, rather than leak survey 
maps/plats.) 

• Return maps and records to the leak survey and repair coordinator no more than  
7 calendar days following the day the respective survey for the respective map is 
completed.  

• Critically review all Leak Survey Maps, “A” Forms, and Leak Logs for accuracy, 
proper grading, and completeness. 

• Ensure that all downgrades and upgrades are justified and adequately documented. 
• Forward any “A” Forms, “A1” Forms, survey logs, leak logs, and any completed leak 

survey maps to the leak survey coordinator on a daily basis. 
• Notify the gas operating engineer of unusual survey findings. 
• Ensure that all CGI locations are being followed up in a timely manner and resolved. 
• Coordinate changes to survey schedules, frequencies, data, and techniques to all 

affected employees. 
• Inform others to help resolve any recurring and/or worsening trends concerning the 

quality of service from other work groups or individuals that are jeopardizing or may 
jeopardize the quality of the program. 

• Supervise leak surveyors. 
o Ensure that all survey employees are trained and Operator Qualified (OQd) to 

conduct leak survey activities. 
o Manage work group scheduling to ensure timely survey, leak investigation, 

and recheck work. 
o Monitor survey progress and resource needs.  
o Document monthly survey completion. 
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o Ensure accuracy and completeness of all information provided by leak 
surveyors. 

• Manage leak survey equipment, supplies, and tools. 
o Ensure that only approved and authorized equipment, tools, and procedures 

are used by leak surveyors. 
o Ensure that all leak detection equipment is calibrated and in proper working 

order. 
o Ensure that adequate equipment, supplies, and tools are readily available for 

the surveyors. 

3.  Leak survey coordinator’s supervisor (typically the mapping supervisor or the GSM&TS 
gas maintenance supervisor) 

A.  The leak survey coordinator’s supervisor is responsible for the following leak survey 
activities: 

• Monitor procedures. 
• Supervise leak survey coordinators. 
• Follow up on reports of recurring and/or worsening trends concerning the quality of 

service from other work groups or individuals that are jeopardizing or may jeopardize 
the quality of the program. 

B.  Specific responsibilities 
• Ensure that an adequate scheduling process is in place and is being used effectively. 
• Ensure that an adequate monthly routine leak survey progress monitoring process is 

in place and is being used effectively.  This report must at least indicate the 
percentage the leak survey is complete for the month to date based on hours 
scheduled for the month versus the scheduled hours completed for the month, or 
miles of facilities to be surveyed for the month versus the miles of facilities 
completed for the month. 

• Lead the effort to work with the gas operations engineer and the leak survey 
supervisor to develop and implement action plans to: 

o Improve schedule effectiveness. 
o Implement new leak software. 
o Integrate new mapping and recordkeeping processes. 

• Monitor survey and recheck completion. 
• Supervise leak survey and leak repair coordinators  

o Ensure that mappers are adequately trained to manage survey records and 
computer software, such as Gas FM and Excel. 

o Ensure accurate and timely schedule implementation. 
o Ensure accurate IGIS information. 
o Ensure timely follow-up concerning any potential conflicts, errors, and/or 

omissions in records of information provided. 
o Reinforce with the leak survey coordinator, the leak survey coordinator’s 

responsibility to report recurring and/or worsening trends concerning the 
quality of service from other work groups or individuals that are jeopardizing 
or may jeopardize the quality of the program. 
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4.  Leak surveyor 

A.  The leak surveyor’s general areas of responsibilities include: 
• Route and schedule assigned survey work to ensure timely and efficient completion 

of the work. 
• Conduct survey activities. 
• Be ready and able to explain the leak grading and leak survey procedures to the 

public, as needed. 
• Update survey and leak records and forward them to others for action. 

B.  Specific responsibilities 
• Route and schedule survey work. 

o Review and evaluate assigned work, route the assigned work, and schedule 
accordingly. 

o Ensure that surveys are completed on time. 
o Update all appropriate records. 

• Conduct survey activities. 
o Use only Company-approved techniques, tools, and equipment. 
o Accurately grade the leaks based on concentration, proximity to structures, 

public exposure, and likelihood of migration and/or future hazard.  
Consideration of the soil type (sand, clay, rock, etc.) and weather shall be 
made before clearing a leak.  A Grade 2 or 2+ leak that was graded in a dry 
season in a clay soil area that is currently in a wet season should be evaluated 
carefully before downgrading or deleting a leak.  Adequately document any 
leak downgrades and upgrades.  

o For a CGT-Gas Distribution MOU, where plat sheets are being used to 
document the survey, and for all Gas Distribution leak surveys, use the copy 
of the respective IGIS survey log.  This will eliminate duplicate leak numbers 
from being issued and ensure that the rechecks of existing leaks are 
appropriately documented with the survey.  

o Consult with a supervisor when unusual conditions are encountered. 
o Be ready and able to explain the leak grading and leak survey procedures to 

the public, as needed. 
o Ensure that all detection equipment is calibrated and in proper working order. 
o Notify the supervisor of specific CGI follow-up requirements. 
o Recommend additions/deletions to annual leak survey locations as conditions 

warrant. 
o Recommend and document changes to and/or conflicts with facility records.  
o Conduct atmospheric corrosion inspections, evaluations, and reporting in the 

course of the leak survey. 
o Appropriately identify and grade suspected copper service leaks on the leak 

logs and/or “A” Form. 
o Report and/or correct any conditions found in the field concerning Company 

facilities needing corrective action. 
o Standby/make safe Grade 1 leak locations as required. 
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• Update survey records and forward to others for action. 
o Note the location and leak number of each leak on the leak map records. 
o Ensure that all survey and recheck logs are timely, accurate, and complete. 

5.  Compliance lead (typically the operations engineer for Gas Distribution and MOU CGT 
facilities, or for non-MOU CGT facilities the GSM&TS district supervisor or System 
Integrity representative.) 

• Review/audit leak survey and repair activities in accordance with the current Gas 
Distribution and Technical Services Compliance Plan, Leak Survey and Repair Audit 
Protocol, and the Senior Gas Operations Engineers Review Protocol. 

• Ensure that for CGT-Gas Distribution MOUs, where plat sheets are being used to 
document the survey, and for all Gas Distribution leak surveys, a copy of the 
respective IGIS Survey Log for the surveyors to use is being issued and used.  This 
will eliminate duplicate leak numbers from being issued and ensure that the rechecks 
of existing leaks are appropriately documented with the survey.  

• Help ensure that the proper replace versus repair decisions are being made. 
• Review other leak survey and repair activities as requested. 
• Review the IGIS Leak Downgrade and IGIS Leak Upgrade Reports to ensure that 

appropriate documentation and grading practices are in place. 
• Work with other stakeholders to develop and implement process improvement 

initiatives. 
• Work with program lead to revise/modify standards and guidelines. 
• Evaluate leak data to identify, assess, and manage leak trends, and evaluate replace 

versus repair situations. 
• Champion the authorization of identified replacement work based on condition and/or 

leak history. 

6.  Leak repair supervisor (typically a gas construction supervisor or the GSM&TS gas 
maintenance supervisor for CGT)  

• Responsibilities  
o Manage and monitor the leak repair process. 
o Supervise leak repair employees. 
o Manage repair equipment, tools, and supplies. 
o Ensure that the proper accounting is being used by the repair employees. 

• Specific Responsibilities  
o Manage the leak repair process. 

o Help ensure that the proper replace versus repair decisions are being 
made. 

o Ensure that all repairs are completed in a timely manner. 
o Critically review leaks before repair to ensure the leak should be 

repaired.  Consider the soil type (sand, clay, rock, etc.) and weather 
before clearing a leak.  A Grade 2 or 2+ leak that was graded in a dry 
season in a clay soil area that is currently in a wet season should be 
evaluated carefully before downgrading or deleting a leak. 

o Ensure that any special circumstance must be clearly noted on the  
“A” and “A1” forms. 
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o Review all repaired leak “A” and “A1” forms to ensure accuracy and 
completeness. 

o Ensure that all repaired leak “A” and “A1” forms are returned to the 
leak survey and repair coordinator in a timely manner. 

o Supervise leak repair employees. 
o Ensure that all repair employees are OQd as required. 
o Provide training to all repair employees. 
o Ensure that only approved repair techniques/procedures are used. 
o Monitor individual leak repair progress and quality. 
o Monitor, evaluate, and manage leak repair costs and trends.  

o Manage repair equipment, tools, and supplies. 
o Provide sufficient tools and supplies for all likely local leak scenarios. 
o Ensure that all repair equipment and tools are approved, in proper 

working order, and calibrated as required. 

7.  Leak repair employees (typically a gas crew lead person) 

A.  The leak repair employees’ general areas of responsibilities include: 
• Critically evaluate the grade of the leak before repair to confirm the need for repair. 
• Evaluate the situation and recommend either facility repair, deactivation, or 

replacement. 
• Pinpoint and repair the leak. 
• Fully document the leak repair work and inspection data in ink.  Note that the crew 

leader whose crew repaired the leak shall sign-off the “A” or “A1” Form.  They shall 
not be signed-off by a supervisor or anyone else on behalf of the crew leader.  

• The respective leak number shall be included on the time record (time sheet) for the 
workers that worked on the respective leak repair. 

B.  Specific responsibilities 
• Route and schedule repair work. 

o Review and evaluate assigned work, route the assigned work, and schedule it 
accordingly. 

o Ensure that repairs are completed on time. 
o Update and submit all appropriate records in a timely manner. 

• Conduct repair activities. 
o Use only approved procedures, tools, and equipment. 
o Accurately grade the leaks based on concentration, proximity to structures, 

public awareness, and likelihood of migration and/or future hazard. 
Adequately document reasons for any leak downgrades and upgrades.  

o Consult with a supervisor when an unusual condition is encountered. 
o Ensure that all detection equipment is calibrated and in proper working order. 
o Ensure that all leak repair employees are appropriately trained and qualified. 
o Notify the supervisor of specific CGI follow-up requirements. 
o Fully document the work performed.  Complete appropriate requests for 

additional information concerning leak records and activity in a timely 
manner. 

o Clearly report field-to-record discrepancies.  
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Table 1  
Frequency of Periodic Required Gas Leak Surveys 

Gas Facilities Semi-
annual 

Annual 3 
Years 

5 
Years 

After 
Repairs 
(Note 1) 

Acceptable Leak Survey 
Methods 

Distribution 
Class 4 locations, in principal business districts, and in 
Class 3 locations covered by 49 CFR 192.5(b), (3), and 
(ii), and G.O. 112E Section 143.1 where, in the opinion of 
the supervisor, (see Note 2) conditions warrant survey. 

    
X 

      
X 

Foot or Mobile Only 

Distribution (Note 3) 
Buried metallic facilities not under cathodic protection, 
not already in an annual leak survey area. 

      
X 

    
X 

Foot or Mobile Only 

Distribution   
Balance of underground facilities. 

      X X Foot or Mobile Only 

CGT-Distribution  
Class 4 locations, in principal business districts, and in 
Class 3 locations covered by 49 CFR 192.5(b), (3), and 
(ii), and G.O. 112E Section 143.1 where, in the opinion of 
the supervisor, (see Note 2) conditions warrant survey. 

    
X 

      
X 

Foot or Mobile Only* 

CGT-Distribution 
Class 1, 2, and 3 where an annual survey is not required. 

        
X 

  
X 

Class 3: Foot or Mobile 
Only* 

Class 1 and 2: Foot, Mobile, 
Vegetation 

CGT-Transmission 
Class 1 and  2  

  
    

X 
      

X 
 Foot, Mobile, or Vegetation 

CGT-Transmission 
Class 3 and 4  

  
X** 

        
X 

Foot or Mobile Only*   
  

CGT Gathering 
Class 1, 2, 3, and 4 

    
X 

      
X 

Class 3: Foot or Mobile 
Only* 

Class 1 and 2: Foot, Mobile 
or Vegetation 

Station Piping 
Class 1, 2, 3, and 4 

    
X 

      
X 

Foot or Mobile Only*   
  

CGT-Transmission Transporting Unodorized Gas in Class 
1 and 2 

    
X 

      
X 

Foot, Mobile, or Vegetation  

CGT-Transmission Transporting Unodorized Gas in Class 
3 

  
X 

        
X 

Foot or Mobile Only 
(No Exceptions) 

 
  

* Vegetation Leak Survey may only be performed on Class 3 facilities if specific permission is granted in writing from CGT.  However, 
for semi-annually required leak survey in Class 3 areas, if vegetation exists, a vegetation leak survey may be used for one of the leak 
surveys. 
** CGT-Transmission that will be integrity assessed under the Pipeline Integrity Management Program requires only an annual leak 
survey. The list of covered pipelines that will be integrity assessed is maintained by the Risk Management Section of GSM&TS. 

Notes: 
1.      The need for a follow-up survey/post-repair check should be determined by a qualified employee, under the direction of the supervisor in charge of 

maintenance and based on factors such as residual gas, leak history, age, and type of system. 
2.       All service lines to schools ( www.greatschools.net ), hospitals ( http://neuro-www2.mgh.harvard.edu/hospitalwebusa.html ), business districts, and 

churches ( http://www.churchseek.net ) must be surveyed annually (The websites provided may not be complete listings and may be used in 
conjunction with other records, such as historical records, phone book references, and other sources).  Other cases may include certain public assembly 
buildings occupied by 20 or more persons, recreational areas, state licensed daycare centers with licensed occupancies of 12 or more 
(www.ccld.ca.gov/docs/ccld_search/ccld_search.aspx) or nursing homes with eight or more beds ( www.healthgrades.com ). 

3.      Three-year leak survey areas include buried metallic facilities, not cathodically protected.   Also includes isolated copper services, not cathodically 
protected.   This does not include isolated, stainless-steel metallic connector fittings that are part of the plastic system. 

4.      Frequency definitions: Semi-annual means twice each calendar year not to exceed 7-1/2 months.  Annual means once per calendar year not to exceed 
14 months; 3 years means once each three calendar year period, within the anniversary month, not to exceed 38 nominal months; 5 years means once 
each 5 calendar-year period, within the anniversary month not to exceed 62 nominal months.  If a survey is performed outside of the prescribed time 
period to be compliant, the late survey date will not be used as a basis to reschedule the survey.  Only surveys that are performed within compliant time 
periods will be allowed to be used as a basis for rescheduling.    

5.      Please note that any rescheduling that is performed by using the leak survey nominal month time windows shall be documented. Care shall be taken 
when rescheduling the work to not disrupt future months’ leak survey workload.  
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Types of Special Leak Surveys 
Special leak surveys shall be performed for the following situations: 

1. Customer or third-party complaints of gas leakage. 

2. Scheduled checks of previously identified leaks that are being checked outside of a routine leak 
survey. 

3. Before and during maximum allowable operating pressure (MAOP) uprates of gas distribution 
facilities (Gas Standard A34.2, “Low, Semi-High, and High Pressure Uprating Procedure”). 

Special leak surveys should be considered for the following situations:  

1. On susceptible gas facilities1 ahead of street improvements or blasting work and before, during, 
and/or after major third-party construction projects that involve a large trench, chamber, or vault 
excavations (see 2.A. below).  When disruptive construction is close to gas facilities making 
them more susceptible to damage, give extra consideration to conducting special leak surveys 
before, during, and after the construction. 

1. Typically the  more susceptible facilities are cast iron facilities, steel facilities with mechanical joints, and/or 12” or larger 
distribution facilities with miter joints. 

2. Determine whether a special leak survey should be conducted after evaluating the following 
areas: 
A.  The most recent leak survey data. 
B. The degree of sub-grade disruption based on the type of work being performed, e.g., 

scarifying the street versus overlaying the street. 
C. The material type and age of the gas facilities involved, and after evaluating (as needed) the 

following supplemental areas: 
• Repaired leakage history. 
• Main and service inspection data, including cover where appropriate. 
• Active leakage data. 

D. Only after the prior steps are completed and the evaluation suggests that there is a reasonable 
risk of leakage in the scope of the proposed project shall a special leak survey be conducted.  

E. If the area is scheduled for replacement in the next ~3 years, then the division should request 
that the city, county, or state defer their work until the facilities are replaced. 

3. After abnormal operating pressure conditions with the concurrence of the Gas Operations 
engineer, a GD&TS engineer, or a pipeline engineer for CGT facilities. 

4. Following a substantial earthquake impacting the local division (Richter scale rating of greater 
than 5), landslide, flood, or other significant natural damage situation involving susceptible gas 
facilities1.  

1. Typically the more susceptible facilities are cast iron facilities, steel facilities with mechanical joints, or 12” and/or larger 
distribution facilities with miter joints.  
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Leak Survey and Leak Investigation Follow-up Procedures to Inaccessible Locations 
For a gas facility that cannot be accessed on the initial attempt to perform a leak survey, a follow-up 
method is required, such as in UO Guideline D-G0071, “Follow-Up Leak Survey Procedures for 
Inaccessible Locations.” 

 

Leak Survey Method for Leak Checks and Leak Investigations 
An approved and authorized gas detection unit shall be used to conduct leak surveys (except for 
vegetation leak surveys) or any required leak checks (e.g., required 6-month scheduled leak checks 
of Grade 2 leaks).  

 

Leak Survey and Leak Investigation Method to Downgrade or Clear a Leak 
The same type of instrument, or a more sensitive instrument that was used to record an original leak 
indication, shall be used to subsequently clear that same leak indication on a leak survey, leak check, 
or leak recheck.  Consider the soil type (sand, clay, rock, etc.) and weather before clearing a leak.  A 
Grade 2 or 2+ leak that was graded in a dry season in a clay soil area that is currently in a wet season 
should be evaluated carefully before downgrading or deleting a leak.  A gas leak identified by 
vegetation leak survey shall be verified by using an approved and authorized gas sensing unit or 
procedure.  Company gas leakage instrument types in order of decreasing sensitivity are: 

1. Walking hydrogen flame ionization unit (most sensitive). 

2. Mobile optical methane detection or mobile hydrogen flame ionization unit. 

3. Subsurface combustible gas indicator. 

 

Leak Surveyor and/or Leak Detector Person Qualifications  
Gas leakage surveys and leak investigations shall be performed by employees who are OQd in the 
type of survey work being performed, and who are familiar with the characteristics of the natural gas 
and leakage detection instruments being used. 

 

Calibration of Leak Survey and Leak Investigation Equipment 
All leak survey instruments that are used to perform the leak surveys required by this standard must 
be checked for calibration and calibrated (if necessary) according to the frequencies recommended 
by the manufacturer or the gas standards covering this equipment (M-53, “Portable Combustible Gas 
Indicator Specification,” M-53.1, “Portable Combustible Gas Indicator Operation and Maintenance 
Specifications,” M-53.2, “Portable Hydrogen Flame Ionization Gas Detector,” M-53.3, Calibrating 
Portable Combustible Gas Indicators and Hydrogen Flame Ionization Units,” M-53.4, “Mobile Leak 
Survey, Hydrogen Flame Ionization,” and M-53.5, “Mobile Leak Survey, Optical Methane 
Detection”). 
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If the leak detection and/or leak survey equipment has not been calibrated within the specified 
calibration time spans immediately before field use, the equipment shall be checked for calibration 
and calibrated (if necessary) before being used as required by the respective gas standard.  Records 
of the calibration checks, calibrations, and when the equipment is in or out of service shall be kept in 
accordance with the applicable gas standard and retained for 7 years. 

 
Leak Survey Methods 

Following are the acceptable methods of gas leak survey. 

1. Mobile-Type Survey 
Only approved equipment and procedures shall be used to conduct a mobile-type survey, as 
detailed in M-53.4, “Mobile Leak Survey, Hydrogen Flame Ionization” and M-53.5, “Mobile 
Leak Survey, Optical Methane Detection.” 

2. Foot Survey 
A. A foot survey shall be conducted by using an approved portable hydrogen flame ionization 

instrument (as listed in M-53.2, “Portable Hydrogen Flame Ionization Gas Detector”), or 
other combustible gas indicator (as listed in M-53, “Portable Combustible Gas Indicator 
Specification”).  Exposed facilities such as meter sets and risers may be tested with leak 
detection fluid (e.g., soap). 

B. The foot survey method may be used to leak survey mains in a street or other vehicular area 
where safe, effective, and efficient coverage is possible.  Due to the demonstrated 
effectiveness and efficiency of the mobile leak survey equipment, the use of the mobile 
survey should be maximized where it is practical. 

C. Survey procedures 

(1) Survey at exposed piping, gas casing vents, surface openings, pavement cracks and joints, 
unpaved areas, casing vents, or other locations where gas may vent.  

(2) Survey over all services and outside meter sets or meter enclosure vents (this includes 
services and mains in the street area). 

(3) Survey house foundation vents in the proximity of the meter sets for under-the-structure 
meter sets.  

(4) When leak indications are found in a wall-to-wall area or in the close proximity of a 
structure, the use of bar holing is recommended to better define the situation. 

3. Vegetation Survey 
A. A vegetation survey can be used as a leak survey method in conjunction with other methods.  

Vegetation leak survey may only be used as the sole leak survey method for gas transmission 
lines and gas gathering lines for Class 1 or 2 locations, provided gas detectors are used to 
verify suspected positive gas indication.  For semiannually required leak surveys in Class 3 
areas, if vegetation exists, a vegetation leak survey may be used for one of the semiannual 
leak surveys.  However, the other semiannually required leak survey in Class 3 areas must be 
conducted by mobile-type or foot survey. 

B. A vegetation survey may not be used on any gas distribution facilities. 
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C. A vegetation survey may not be used on any gas transmission lines or gathering lines in  
Class 3 or Class 4 locations*.   

D. A vegetation survey may be performed by foot, vehicle, or aerial patrol. 
*Vegetation Leak Survey may only be performed on Class 3 facilities if specific permission is granted in writing from CGT or is one of 
the semiannual leak surveys (see Paragraph 3A above). 

 

Surveillance and Repair Priorities 
Response, surveillance, and repair priority shall be based on such factors as: 

1. The volume, gas-air concentration, and type of escaping gas (for handling unknown gas sources, 
see the “Volatile Combustible Material in Soil” section on Page 26 of this attachment). 

2. The size and occupancy of the area where leakage could occur, and the proximity to structures 
both above and below ground. 

3. The presence of any type of channel or tunnel that could affect the migration or accumulation of 
gas underground. 

4. Soil and surface conditions that influence Item 3 above. 

5. The proximity to sources of ignition. 

6. Public awareness and apprehension of the leak situation. 

7. Soil movement caused by landslides, earthquakes, and so forth, where external stresses on the 
pipeline may cause leakage. 

After considering such factors, grading and repair priority shall be in order of Grade 1, Priority 
Grade 2 (Grade 2+), Grade 2, and Grade 3 (see the “Leak Grading” section on Page 17 of this 
attachment). 

 

Leak Response and Action for Suspected Leaks Reported By Others  

Suspected leaks reported to the Company by other than Company employees 

A gas leak reported by other than Company or Company-contracted employees shall be responded to 
immediately, and will be evaluated and/or graded by a competent first responder1 or trained person. 

• If the leak is not determined to be non-hazardous by a competent first responder, then 
OM&C or GSM&TS employees will be called upon to further evaluate, investigate, and/or 
grade the leak.  The first responder should complete the “A” or “A1” form as completely as 
feasible. 

• If the leak is determined to be non-hazardous by a competent first responder and not yet 
graded, the leak information is to be communicated to OM&C or GSM&TS by the next 
working day for further investigation and action via a multi-purpose tag or other formal 
documented method.  Refer to the “Assigning Leak Numbers” section, Paragraph 2 on  
Page 23 of this attachment concerning leak grading.  The first responder should complete the 
“A” or “A1” form as completely as feasible. 
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• For Gas Distribution, costs to investigate leaks found on or downstream of the service valve 
shall be charged to major work category, MWC, HY.  Costs to investigate suspected leaks, 
where the service department has already investigated and found no physical evidence of a 
leak and forwarded the work to OM&C, where OM&C finds no leakage shall be charged to 
MWC DD. 

                           1. A gas service representative is competent to determine if a gas leak is non-hazardous.  

Leak Grading 
Where readings are found in multiple locations, and the readings and conditions support that there is 
only one leak with gas migration, only one leak number shall be assigned and the most severe 
condition found shall be reported.  For example, where only one leak exists and two readings are 
found, one would not report a 4% gas in the lawn as the leak reading or location, but rather would 
record a 1% gas reading at the foundation of the building, and would grade the leak based on the 
most severe condition found, noting the 4% reading in the lawn.     

Grade 1 
1.  Criteria:  A leak that represents an existing or probable hazard to persons or property requiring 

immediate repair or continuous action until conditions are no longer hazardous.  This criteria 
includes: 

A.  Any reading of 80% LEL (4.0% gas in air, 40,000 ppm) or greater where the gas would 
likely migrate to the outside wall of a building. 

B.  Any gas reading in, at, or under a building or tunnel. 

C. Escaping gas that has ignited. 

D. Gas which can be seen, heard, or felt in a location where the presence of gas endangers the 
general public or property. 

E. A gas leak which falls outside of the above criteria and poses an immediate hazard in the 
judgment of either: 

• The surveyor and a technically competent supervisor, or 

• The leak detector person and a technically competent supervisor. 

Please note that any leak that is suspected to be on a copper service shall be graded either as a  
Grade 1, Grade 2+, or Grade 2 leak.  Leaks that are suspected to be on copper services shall not be 
graded as Grade 3 leaks or be deleted1.  
1. A leak that was previously suspected as being a copper service leak can be deleted or downgraded if it is determined that the leak is not associated 
with a copper service as previously reported.  The division can propose the condition data be corrected, which would allow the leak to be downgraded.  
The request shall be submitted to the program lead for critical review and authorization.  If authorized, the program lead will request the changes 
through the IGIS administrators. If the change in IGIS is made, then all relevant local leak records will be updated with the new leak data and will be 
initialed and dated by local Company employees. 

2.  Action 

A.  Take immediate and continuous corrective action to eliminate the hazard.  Such action may 
include (but is not limited to) one or more of the following: 

(1) Evacuate the premises. 
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(2) Vent the leakage.  (Any Grade 1 leak that is downgraded by venting the gas will be 
required to be checked at 3-month, not to exceed 4-nominal-month intervals.  This will 
verify that the ventilation is still adequate to support the current grade until the leak has 
been checked for at least an entire year without requiring additional ventilation work 
while maintaining the downgraded leak grade.  It can be released from the 3-month- not 
to exceed 4- nominal month recheck interval requirement and be treated as a normal 
Grade 2 or Grade 3 leak). 

(3) Remove the sources of ignition. 

(4) If gas is burning, prevent the spread of fire, but do not necessarily extinguish the burning 
gas. 

(5) Eliminate the source of gas. 

(6) Restrict public access to the area. 

B.  Downgrade to a Grade 2+ leak if the leak is not hazardous to life or property, but the leak 
requires priority, scheduled repair based on a probable future hazard.  Action taken or the 
reasoning behind the downgrade shall be noted on the leak record.  

C.  Downgrade to a Grade 2 leak if the leak is not hazardous to life or property, but the leak only 
requires scheduled repair based on a probable future hazard.  Action taken or the reasoning 
behind the downgrade shall be noted on the leak record.  

D.  Downgrade to a Grade 3 leak if the leak is non-hazardous and can reasonably be expected to 
remain non-hazardous, and it was not previously downgraded to a Grade 32.  Action taken or 
the reasoning behind the downgrade shall be noted on the leak record.  

E.  Downgrade to a Grade 0 leak if the leak is not a valid leak or if no leakage is found.  Action 
taken or the reasoning behind the downgrade shall be noted on the leak record.  Note that any 
such downgrade on a suspected low pressure facility will be checked again within 6 months 
not to exceed the last day of the seven month.  

F.  Make continuous repair efforts until the leak is repaired or conditions are mitigated to a point     
where the leak can be downgraded. 

G.  If the leak meets the criteria for a reportable incident or a safety-related condition (per  
UO Standard D-S0355/S4413, “CPUC and DOT Reportable Incidents, Curtailments and 
Conditions and Low Pressure System Problem Reporting”), make the necessary reports.  

2-See Grade 3 downgrade exceptions. 

Priority Grade 2 (Grade 2+) 
1.  Any leak that falls below the Grade 1 leak criteria and above the Grade 2 leak criteria: A leak 

that is not hazardous to life or property, but requires a priority, scheduled repair based on a 
probable future hazard or requirements to meet the construction schedule of others, e.g., 
otherwise Grade 2 leaks within the scope of paving projects.  This criteria includes: 
A.  Any previous Grade 1 leak, based on leak readings and location, where the immediate hazard 

has been eliminated through any crew action (for example, ventilating the leak) other than a 
leak repair, but requires priority repair. 
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B.  Any Grade 2 leak that requires priority, scheduled repair, based on a probable future hazard 
or requirements to meet the construction schedule of others, e.g., otherwise Grade 2 leaks 
within the scope of construction projects.  

C.  A gas leak which falls outside of the “A” or “B” criteria and is a Grade 2+ leak in the 
judgment of: 

• The surveyor and a technically competent supervisor, or 

• The leak detector person and a technically competent supervisor. 

Please note that any leak that is suspected to be on a copper service shall be graded either as a  
Grade 1, Grade 2+, or Grade 2 leak.  Leaks that are suspected to be on copper services shall not 
be graded as Grade 3 leaks or be deleted1.  

1. See Footnote 1 under Grade 1 Criteria. 

2.  Action 
A.  Repair or clear, as designated by the operating department, not to exceed 90 calendar days 

from the date reported), or ahead of ground freezing or other adverse changes in venting 
conditions.  

B.  Downgrade to a Grade 2 if the leak meets the following criteria:  

1) It is not hazardous to life or property at the time of detection, but only requires the 
scheduled repair of a Grade 2 leak based on its probable future hazard.  Action taken or 
the reasoning behind the downgrade shall be noted on the leak record.  

C. Downgrade to a Grade 3 if the leak meets all of the following criteria2:  

1) The leak is non-hazardous and can reasonably be expected to remain non-hazardous, and  

2) It was not previously downgraded to a Grade 3 leak.  Action taken or the reasoning 
behind the downgrade shall be noted on the leak record.  

D. Downgrade to a Grade 0 leak if the leak is not a valid leak or if no leakage is found. Action 
taken or the reasoning behind the downgrade shall be noted on the leak record. Note that any 
such downgrade on a suspected low pressure facility will be checked again within 6 months 
not to exceed the last day of the seven month.  
2. See Grade 3 downgrade exceptions. 

Grade 2 
1.  Criteria: A leak that is not hazardous to life or property at the time of detection, but requires 

scheduled repair based on a probable future hazard.  This criteria includes: 
A. Any reading of 100% LEL (5% gas in air, 50,000 ppm) or greater in a Class 3 or 4 location 

that is in a well-ventilated area, such as a pipeline right-of-way, station yard, or a non-wall-
to-wall paved area, which does not otherwise qualify as a Grade 1 or a Priority 2 (Grade 2+) 
leak. 

B. Any reading greater than 40% LEL (2% gas in air, 20,000 ppm) in a wall-to-wall paved area 
which does not otherwise qualify as a Grade 1 or a Priority 2 (Grade 2+) leak. 
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C. Any reading between 20% LEL (1% gas in air, 10,000 ppm) and 80% LEL (4% in air,  
40,000 ppm) in a substructure where gas would likely migrate creating a probable future 
hazard, or in a confined space. 

D. A gas leak which falls outside of the above criteria and is a Grade 2 leak in the judgment of: 

• The surveyor and a technically competent supervisor, or 

• The leak detector person and a technically competent supervisor. 

Please note that any leak that is suspected to be on a copper service shall be graded either as a  
Grade 1, Grade 2+, or Grade 2 leak.  Leaks that are suspected to be on copper services shall not 
be graded as Grade 3 leaks or be deleted1. 

See Footnote 1 under Grade 1 criteria. 

 
2.  Action 

A. Repair or clear no later than 18 months to the day from the date reported, or ahead of ground 
freezing or other adverse changes in venting conditions.  Consider repairing when the leak is 
discovered if it is located in a hard-to-access location.  

B. Copper services with Grade 1, 2+, and/or 2 leaks or that have become plugged shall be 
replaced in accordance with Gas Standard A-67, “Copper Pipeline Defects.”  

C. For other than copper services, services with Grade 1, 2+, and/or 2 leaks shall be repaired or 
replaced in accordance with Gas Standard A-69, “Economic Analysis of Gas Leak Recheck, 
Repair, or Replace Options” or other applicable Gas Distribution bulletins.  

D. Maintain surveillance before repair at intervals not to exceed the last day of the 7th month 
after the anniversary month, or the month of the last leak check. 

F.  Downgrade to a Grade 3 if the leak is non-hazardous and can reasonably be expected to 
remain non-hazardous, and it was not previously downgraded to a Grade 3.2  Action taken or 
the reasoning behind the downgrade shall be noted on the leak record.  

G.  Downgrade to a Grade 0 leak if the leak is not a valid leak or if no leakage is found. Action 
taken or the reasoning behind the downgrade shall be noted on the leak record. Note that any 
such downgrade on a suspected low pressure facility will be checked again within 6 months 
not to exceed the last day of the seven month.  

2. See Grade 3 downgrade exceptions. 

Grade 3 

1.  Criteria 
Any reading of less than 100% LEL (5% gas in air, 50,000 ppm) in a Class 3 or 4 location that is 
in a well-ventilated area, such as a pipeline right-of-way, station yard, or a non-wall-to-wall 
paved area, which does not otherwise qualify as a Grade 1, Priority Grade 2, or Grade 2 leak.  
Please note that a leak is only allowed to be downgraded to a Grade 3 once2. 
A.  Any reading equal to or less than 40% LEL (2% gas in air, 20,000 ppm) in a wall-to-wall 

paved area that does not otherwise qualify as a Grade 1, Grade 2+, or Grade 2 leak. 
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B.  All other leaks which are non-hazardous and can reasonably be expected to remain non-
hazardous, and were not previously downgraded to a Grade 32.  

2.  Recheck during the next scheduled survey or at an interval determined by the operating 
headquarters.  This interval shall not be less than 6 months or greater than the next required 
scheduled leak survey.  

3.  Please note that any leak that is suspected to be on a copper service shall be graded either as a 
Grade 1, Grade 2+, or Grade 2 leak.  Leaks that are suspected to be on copper services shall not 
be graded as Grade 3 leaks or be deleted1.  

4.  Downgrade to a Grade 0 leak if the leak is not a valid leak or if no leakage is found. Action taken 
or the reasoning behind the downgrade shall be noted on the leak record.  

1. See Footnote 1 under Grade 1 criteria. 

2. -See Grade 3 downgrade exceptions. 

Grade 3 Downgrade Exceptions 
If there is an instance where a leak clearly should be downgraded to a Grade 3 leak and cannot 
be because the leak of record was previously downgraded to a Grade 3 leak, the leak’s history 
should be critically reviewed to establish that the grading history supports the initial and 
subsequent upgrade of the leak from the initial downgrade to a Grade 3 leak.  If the leak history 
reveals that the previous leak grading was incorrect to the point that the “proposed corrected” 
grades would allow the leak to be downgraded, then the request shall be submitted to the 
program lead for critical review and authorization.  If authorized, the program lead will request 
the changes through the IGIS administrators.  If the grade changes in IGIS are made, then all 
relevant local leak records will be updated with the new leak grade data and will be initialed and 
dated by local Company employees and will include the rationale behind the regrading activity.  

 

Leak Repair Methods 
The following are acceptable methods of gas leak repair. 

1.  Plastic Pipe or Fittings 
Plastic pipe repair methods are listed in A-93.1, “Plastic Gas Distribution System Construction 
and Maintenance.”  

2.  Steel Pipe or Fittings 
Steel pipe repair methods are listed in UO Standard S4134, “Selection of Steel Gas Pipeline 
Repair Methods.” 

3.  Cast Iron Pipe or Fittings 

Cast iron pipe repair methods are listed in Gas Standard A-66, “Repairing Cast Iron Pipeline 
Defects.”  

4.  Copper Pipe or Fittings 
Copper pipe repair methods are listed in Gas Standard A-67, “Repair of Copper Pipeline 
Defects.” 
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Corrosion Leak Repairs 
Every corrosion external leak repair on a buried steel gas distribution facility and transmission 
facility must have a pipe-to-soil measurement taken in accordance with Gas Standard O-16, 
“Corrosion Control of Gas Facilities,” and/or UO Standard-S4133, “Corrosion Control of 
Transmission Facilities.”  

 

Pressure Testing of Severed or Replaced Gas Facilities 
Test data for repairs of gas facilities that have been replaced or reconnected shall be recorded on the 
associated “A” Form in accordance with Gas Standard A-34, “Piping Design and Test 
Requirements,” and/or A-93.1, “Plastic Gas Distribution Construction and Maintenance.”  

A. Severed or disconnected gas services shall be tested from the point of the cut nearest to the main 
to the service riser.  

B. Segments of main to be installed shall be tested before installation. 

C. All fittings placed in service shall be soap tested. 

 

Management Review of Leak Surveys and Repairs 

1. Leak Survey Records Review 
A.  As the leak survey is in progress, a technically competent management person shall review 

the results.  The OM&C or GSM&TS supervisor shall ensure that periodic leak surveys are 
scheduled and completed in the field on time so that any necessary corrective action can be 
taken. 

B.  All leak log forms shall be reviewed, signed (or initialed), and dated by a technically 
competent management person to ensure proper grading of leaks and proper completion of 
the form. 

C.  The scope of the leak survey will be reviewed annually to ensure that new facilities and/or 
facility maps are added to the scope of the survey within a compliant time period and 
surveyed within a compliant time period.  It is recommended that this step take place in the 
third quarter of the year, so that the scope of the work can be identified and factored into any 
local resource planning goals. 

D.  The leak survey program shall be reviewed periodically (not to exceed 5 nominal years) by 
an operations engineer or other technically competent designee for regulatory compliance 
and operational efficiency so that long-range plans, replacement studies, or other action plans 
can be formulated.  

 

2. Leak Repair Records Review 
A.  For construction, each Form “A” and Form “A1” shall be reviewed, signed (or initialed), and 

dated by a technically competent management person to ensure proper leak grading, leak 
repair, follow-up actions and documentation.   

04-2285E4 INFORMATION HANDOUT

PAGE-1136

http://www/techlib/default.asp?body=manuals/gasstandards/o_16_corrosion_control.asp
http://www/techlib/default.asp?body=manuals/gasstandards/o_16_corrosion_control.asp
http://www/techlib/default.asp?body=manuals/uo_standards/s4133.htm
http://www/techlib/default.asp?body=manuals/uo_standards/s4133.htm
http://www/techlib/default.asp?body=manuals/gasstandards/a_34_pipedesign.asp
http://www/techlib/default.asp?body=manuals/gasstandards/a_34_pipedesign.asp
http://wwwedm3/cgi-bin/getdocTDM.asp?itemid=982570033


UO Standard S4110
TITLE:  Leak Survey and Repair of Gas Transmission and 

Distribution Facilities – Attachment 1 
PAGE NO.: 23 OF 27

 

UO Standard  December 21, 2006 

B.  For mapping, each Form “A” and Form “A1” shall be reviewed by the Mapping department 
or CGT Records/Mapping section in GSM&TS to ensure proper facility information 
(cathodic protection area, type of gas facility, year installed) is recorded on the form and in 
the computer database as specified by Gas Distribution or in the local CGT/UO MOU. 

C. As determined by the gas operations engineer or the CGT GSM Pipeline Engineering section, 
completed leak repair forms and/or data should be evaluated.  The gas operations engineer or 
the CGT GSM Pipeline Engineering section shall ensure that any appropriate follow-up 
actions are taken, such as: 

(1) Other investigations, 

(2) Filing a material problem report, 

(3) Incorporating into long-range capital plans, or 

(4) Other actions.  

D. Each external corrosion leak repair on a previously reported cathodically protected, buried 
metal facility shall be reviewed and evaluated by a qualified corrosion person to determine if 
any cathodic protection related corrective measures are needed.  
(1) If it is discovered that the facility is not under cathodic protection and is not required to 

be under cathodic protection, the Form “A” CP “Yes” field should be changed to CP 
“No” and any needed IGIS changes shall be made.  This information should be noted on 
the Form “A.”  

(2) If the cathodic protection facility was reported as “down” at the time of the leak repair, 
this investigation shall be documented in the facility’s respective cathodic protection 
maintenance record.  Any actions taken or findings related to a normally cathodically 
protected facility being down, less than 850-millivolts reading, shall be noted on the 
Form “A” or “A1” and on the respective facility’s cathodic protection record.  

 

Assigning Leak Numbers 

1.  Leak numbers are to be initially assigned or supplied by mapping employees in the UO 
organization and by Gas System Maintenance mapping employees in the CGT organization. 

2.  Leaks that are reported and determined to be non-hazardous by a Company employee that is 
competent in identifying a hazardous gas leak condition, but not trained and qualified in grading 
leaks shall submit the leak to OM&C or GSM&TS for further investigation and grading.  The 
initial grade to be assigned by OM&C or GSM&TS to the subject leak shall be a 2+, unless there 
is clear and concise information supplied by the person that allows the leak to be graded 
otherwise.  The initial date and time checked shall be based on the initial evaluation date and 
time.  The gas reading will be recorded as 100% visual. 

3.  All leak indications shall be recorded on the appropriate forms (“Leak Survey, Repair, Gas 
Quarterly Incident Report”; “Leak Logs;” or “Survey Logs”) and turned into the operating 
headquarters at least weekly.  Leak indications requiring prompt action shall be transmitted to 
the designated operating supervisor. 

4.  Each initial leak indication must have a leak number assigned to it within 1 working day of the 
discovery of the leak. 
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5.  A leak number shall be assigned for each different type of gas facility with a leak (e.g., if a gas 
service and a main are both leaking within the same bell hole, two different leak numbers should 
be assigned).  

6.  If a gas facility has multiple leaks, then one leak number should be assigned per each location 
that can be worked within a typical repair site (e.g., if a 4’ x 4’ bell hole has to be expanded to 
repair an additional leak, then a second leak number can be assigned). 

7.  Leak numbers shall not be assigned to aboveground meter set leaks (any leak above the bottom 
of the threads of the service valve excluding the service valve).  Any such leaks found and 
reported to the service department will be documented via a Multipurpose Tag or by directly 
entering the information into FAS.   

 

Computer Processing of Leak Numbers, Responses, and Repairs 
1.  Use the established computer system to automatically transfer the local leak information to the 

system database. 

2.  Enter all leaks into the leak recording computer system, including all Grade 3 leaks. 

3.  Ensure that each dig-in leak indication is entered into the leak recording computer system within 
10 calendar days of the discovery of the leak. 

4.  Ensure that each non-dig-in leak indication is entered into the leak recording computer system 
within 14 calendar days of the discovery of the leak. 

5.  Ensure that each leak surveillance check and leak repair is entered into the leak recording 
computer system within 14 calendar days of those actions. 

 

Approved Leak Survey and Repair Records, Forms, and Reports 
The following are the records and reports to be completed in conjunction with leak survey 
procedures.  Leak survey and findings on CGT facilities that are maintained by the CGT districts 
shall be documented on the “Pipeline Patrol Report” (Form F4111-A), or equivalent. 

1.  An approved records system made up of the appropriate records, indicating the established 
survey frequency, shall be prepared and maintained in each area, division, or headquarters.  

2. Maps or survey records with the previous month surveyed for each respective type of survey 
identified for the month (1-year, 3-year, 5-year, foot, or mobile surveys).  This process is to be 
handled within the CGT scheduling software for pipelines maintained by the CGT districts. 
A. The last surveyed field on the stamp will be the earliest month recorded for the previous 

respective survey for the respective plat map 
B. The miles or feet of main and the number of services associated with the each respective 

survey on the plat map record will be supplied with the record. 
C. The total number of assigned hours associated with each respective survey will be supplied 

with the record before the survey.  See the sample “Stamp” in Figure 1 on the following 
page.:  
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Figure 1. Survey Stamp 

3. If the survey is being rescheduled, the intent to reschedule the survey and the targeted new 
scheduled month and year will be clearly identified, as well as the original scheduled survey 
month and year.  This will be noted on the previous and current resurvey record.  For CGT, this 
process is to be handled within the CGT scheduling software for pipelines maintained, PLM, by 
the CGT districts. 

4. The leak survey records will have all of the facilities to be surveyed before the survey readily 
identified, and have all of the facilities surveyed after the survey readily identified.  For CGT, 
this process is to be documented on the “Pipeline Patrol Report,” Form F4111-A, for CGT 
pipelines maintained by the CGT districts. 

5. Completed leak survey record copies shall be turned in to the operating headquarters with the 
following information.  This process is to be documented on the “Pipeline Patrol Report,”  
Form F4111-A, for pipelines maintained by the CGT districts. 

A. The scheduled month, frequency of the survey, date surveyed, miles or feet of main, number 
of the services surveyed, the survey method, and name or initials of the surveyor will be part 
of the final survey record.  

B. Evidence that all current mains and services have been surveyed is clearly indicated by 
marking over main and marking each service.  Where there are a readily discernable number 
of distinct facilities that are scheduled for survey, the survey of these facilities can be noted 
on a list referenced to the map record where each facility is clearly noted.  

C. Facility record corrections required, as determined by inspection in the field. 

6. A pre-numbered “Leak Log” will be supplied by mapping and shall be used by the surveyors to 
record leaks found on scheduled leak surveys.  Pre-numbered leak logs will not be required to be 
used on CGT facilities maintained by the CGT districts due to the extremely small number of 
leaks normally found.  

7. A “Survey Log” (a standard IGIS Report) that lists all open leaks on the respective plat will be 
supplied by mapping to the surveyor to allow the surveyor to conduct leak rechecks for leaks 
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within the scope of the leak survey and to prevent duplicate leak number assignments and 
entries.  

8. For data input beyond the data included in the Survey Log, the current “Leak Survey, Repair, 
Inspection and Gas Quarterly Incident Report” (62-4060 or an approved equivalent), is to be 
used by UO employees to record computer input data, and all information relative to survey 
findings, main condition, and repair.  CGT employees should use the most current form, as 
shown in the sample in Attachment 7, for this purpose.  Pipeline, main and service inspection 
records are to be maintained in accordance with UO Standard D-S0353/GTS S4112, “Physical 
Inspection of Pipelines, Mains, and Services.”  

9. If the leak survey is performed after the anniversary month or a planned rescheduling month, but 
within a compliant time period, and there are valid extenuating circumstances, the circumstances 
must be documented and validated by a technically competent management employee.  
Examples of allowable extenuating circumstances are:  

A. Significantly more than the normal inclement weather days as compared to the “Farmers 
Almanac.”  References must be cited along with the number of days involved. 

B. Flame Pac and/or Optane Methane Detector (OMD) Unit down without backup.  The efforts 
made to obtain resources to perform the survey shall be documented, initialed, and dated by a 
supervisor.  

C. Catastrophic event taxing labor and/or equipment resources. 

D. Sudden and unplanned loss of qualified leak surveyors, such as death, injury, or illness. 

10. If the leak survey is performed outside of a compliant time period and there are extenuating 
circumstances, the circumstances must be documented and validated by a technically competent 
management employee.  The extenuating circumstances will not justify the non-compliance, but 
will help explain it.  

Examples of extenuating circumstances are:  

A. Significantly more than the normal inclement weather days as compared to the “Farmers 
Almanac.” 

B. Flame Pac and/or OMD Unit down without backup.  

C. Catastrophic event taxing labor and/or equipment resources. 

D. Sudden and unplanned loss of qualified leak surveyors. 
 

Leak Survey, Special Leak Survey, and Repair Document Retention Requirements 

1. Routine leak survey records shall be retained as follows: 

A. For transmission facilities, the leak survey records shall be kept for a minimum of 5 years 
with the exception of 5-year leak survey records, which shall be kept for 8 years. 

B. For all other lines, the leak survey records (e.g., plats, log books) shall be kept for the latest 
and immediately preceding survey, plus 3 years.   

2. The “Leak Log,” the “Survey Log,” and the “Leak Check Log” shall be retained for the life of 
any gas facility, plus 1 year. 
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3. The “Leak Survey, Repair, Inspection, and Gas Quarterly Incident Report” shall be retained for 
the life of any gas facility, plus 1 year.  The “Leak Survey, Repair, Inspection, and Gas Quarterly 
Incident Report” shall be retained for the life of any deactivated and not abandoned gas facility, 
plus 1 year. 

4. Special leak survey records shall be retained as follows: 

A. For transmission facilities, the leak survey records shall be kept on file for a minimum of  
5 years. 

B. For all other lines, the leak survey records (e.g., plats, log books) shall be kept for the latest 
and immediately preceding survey, plus 3 years.   

Inspection records, in connection with leak repair or other pipe exposure, shall be maintained for the 
life of the facility per UO Standard D-S0353/GTS S4112, “Physical Inspection of Pipelines, Mains, 
and Services.” 

Entries to Leak Survey and Repair Documents 
Any entries on the “Survey Log,” recheck log, or “Leak Survey, Repair, Inspection and Gas 
Quarterly Incident, and Inspection Report” must be in ink.  Do not make a change by erasing, 
obliterating, or using whiteout.   

Changes to Leak Survey and Repair Documents 
Any changes to the initial information recorded on the “Survey Log,” recheck log, or “Leak Survey, 
Repair, Inspection and Gas Quarterly Incident, and Inspection Report” must be dated and initialed by 
the person making the change in ink.  Any grade changes must be dated, initialed and have the 
reason for the grade change noted.  Do not make a change by erasing, obliterating, or using 
whiteout.   

Volatile Combustible Material in Soil 
1.   If the source of the gas leak cannot be found after a thorough field investigation by Company 

leak surveyors or gas leak crews, one potential cause that must be considered is the presence of 
combustible material in the soil.  When such conditions exist: 

A.  The local headquarters may use an appropriate chromatograph or other approved  
ethane-detection devise to determine the source of the gas and present the results to the 
facility or property owner, if appropriate.  

B.  If the source of the unknown gas is not clear, the local headquarters shall request that the 
material be further analyzed by an authorized lab or Technical and Ecological Services, as 
mutually agreed upon by the Company and the third party.   

C.  After the analyses are made, the ultimate decision concerning the source of the unknown gas 
shall include the opinion of the gas operations engineer and the local hazardous waste or 
environmental coordinator. 

D. If the combustible gas is not the Company’s, the matter shall be immediately referred to the 
public agency, property owner, etc., having the jurisdiction and a record made of the 
notification. 

E.  The situation shall be monitored to keep the Company informed about the eventual abatement 
of the hazard and to be cognizant of it when performing future leak surveys.    
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Michael Poon

From: Warren, Ken [KWarren@ci.antioch.ca.us]
Sent: Monday, November 29, 2010 11:36 AM
To: Luis Garcia
Cc: Brandt, Joe; Michael Poon; Saunders, Lisa
Subject: RE: SR 4 Widening - Segment 2 - Contract 04-2285E4

Luis: Please contact Lisa Saunders (925-779-6150) in the City Finance Department to
discuss obtaining permits for fire hydrant meters for your project.

KEN WARREN
ASSISTANT ENGINEER

CITY OF ANTIOCH
DEPARTMENT OF PUBLIC WORKS
ENGINEERING DIVISION
200 'H' STREET - POB 5007
ANTIOCH CA 94531-5007

OFFICE :  (925) 779-7000 x 1-2066
FAX :        (925) 779-7034
E-MAIL : kwarren@ci.antioch.ca.us

Due to the ongoing economic crisis and its impact to the City’s budget City offices are closed every Friday
and the Community Development Department operating hours are:

8:00am – 11:30am:     Full service counter hours
12:00pm – 1:00pm:    Closed for lunch
1:00pm – 5:00pm:      By appointment only

We thank you for your understanding.

From: Luis Garcia [mailto:lgarcia@BKF.com]
Sent: Monday, November 29, 2010 10:57 AM
To: Warren, Ken
Cc: Brandt, Joe; Michael Poon
Subject: SR 4 Widening - Segment 2 - Contract 04-2285E4

Ken:

The Contractor will require water for the construction operations on the subject project.  Assuming the Contractor
approaches the City and completes the necessary applications and meets the City requirements, etc, will the City water
hydrants be an available water source to the Contractor??

Please let me know since we need to confirm we know of an available water source.

Thanks,

Luis Garcia
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BKF Engineers
925.396.7769

Confidentiality Notice: This email (including any attachment) is intended only for the individual or entity to which it is addressed and may contain information that is
privileged, confidential and exempt from disclosure under applicable law. If you are not the intended recipient, you are not authorized to intercept, read, print,
retain, copy, forward, or disseminate this communication. If you have received this communication in error, please reply to the sender or call 650-482-6300, and
then please delete this message from your inbox as well as any copies. Thank you, BKF
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