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Background



SacSewer’s
Service Area
• 5,000 miles of sewer 

pipe

• 387 square miles

• 1.6 million customers

• 4- to 120-inches in 
diameter

• ~650 waterway 
crossings



Why Creek 
Crossings?

EchoWater
RRF

• Collection system 
dates back to 1940’s

• Creeks provide a low 
point in the system to 
aid gravity sewer 
hydraulics

• Sacramento County 
has dozens of creeks, 
drainages, and 
waterways



SacSewer’s Creek Crossing Asset 
Management and Maintenance

Regular Creek Crossing Inspections
• Annual Crossing Inspections
• Post 2-year Storm Inspections
• CCTV Inspections
As-Needed Reinforcement
• Erosion control measures 
• Joint support
Prioritization for Repair
• Asset prioritization



Why this project is important?
Prevent spills!
Exposed creek crossings are at an increased risk for:
• Corrosion
• Impact from debris or trees
• Vandalism
• Erosion
• Infiltration



Crossing Types
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Partially Exposed Buried Encasement

Flow path 
obstruction

Downstream 
incisement

Widening 
flowpath

Previously 
buried 
crossing now 
exposed
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Partially Exposed Buried Crossing

Unprotected 
exposed VCP

Previously 
buried 
crossing now 
exposed

Loss of 
supporting soil
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Exposed Aerial Crossing

Aerial crossing 
can accumulate 
debris

Localized 
erosion from 
flowpath

Loss of 
supporting soils 
under piers



Issues with Creek Crossings

Increased 
creek 

erosion

Loss of 
support 

soil

Risk of 
impact from 

debris

Difficult access 
for asset 

maintenance

Exposure to 
corrosion and 

elements

Flow path 
obstruction



Alternative Analysis



Evaluated Alternatives
DescriptionAlternative

Maintain existing crossingStatus Quo

Add protection around existing crossingProtect in Place

Replace pipe, piers, and/or casingRehabilitation

Shift up to remove from creek/flowpathVertical Shift Up

Shift down to remove from creek/flowpathVertical Shift Down

Find alternate route which avoids crossingGravity Reroute

Replace crossing with pump stationReplace with Pump Station

Replace crossing with inverted siphonInstall Inverted Siphon to 
Eliminate Crossing



Design Considerations



Permitting and Environmental
CEQA and Permits 
are Main Schedule 
Driver
• California 

Environmental 
Quality Act Process

• Army Corps Of 
Engineers 404 
Permit

• Waterboard 401 
Permit

• CDFW Lake and 
Streambed 
Alternation 
Agreement

1.5yr +
timeline

Seasonal Limits on 
Biologist Field Work



Geotechnical/Geomorphology Issues

Higher erosion rates 
on banks at bends 

Creek beds and banks 
are mobile! 

Scour analysis and 
geotechnical borings 
are valuable

Remote access and 
hand augered
borings



Creek Flow Velocity Analysis

Floodway Modeling 
Informed Design Criteria

• Maximum velocities 
occurred in lower flow 
periods

• Horizontal Loading 
Criteria

• Vertical Impact Criteria



Bank and Bed Protection

Engineered Mattress            Bank Armoring           Soil Filled Gabions



Implemented Solutions



Campfire Way



q

Existing Issues Bank Erosion

Concrete overpour 
created “wings”

Water flowing through granular 
material around encasement

Encasement 
cracking

Creek Bed 
Erosion



Solution

Remove encasement 
wing, repair and 
add to length

Soil Filled 
Gabions and 
Bank Armoring

Rip Rap 
Creek Bed

CIPP 
Structural 
Liner





Dietz Way



Access
• Very remote access through wood stairs 

and walkways

• All equipment must be hand carried



Solutions

Bank Armoring
Hand augured piers 
supports

Gravel Mattress



Epoxy coated 
welded steel

Mattress

Erosion 
around pipe

Joint offset

Cast iron / plastic pipe



Arcade Creek



t
Rip rap

Bank armoring 
and rebuilding

Erosion / slope 
failure



Recommendations

For Owners
1. Bundle Creek Crossings when possible

2. Timeline – Permitting and Field Work Considerations

For Designers
1. Consider manufactured products for bed and bank projection -- $$ Savings

2. Timeline – Permitting and Field Work Considerations

3. Everything is moving, plan for changes at your sites



Questions?




