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Introduction
The purpose of this Technical Memorandum (TM) is to document flooding in Madison as well as the
maintenance jurisdiction of the drainage infrastructure in and around the community of Madison in Yolo
County, California. There are several communities in central Yolo County that are in the 100-year and
500-year floodplain, including the unincorporated community of Madison along State Highway 16, as
shown on Figure 1. A 100-year flood has the probability of occurring in one percent of storms. These
communities in central Yolo County experience flooding much more frequently than a 100-year event
with a depth of flooding sufficient to limit access on State Highway 16 and local streets of Madison
occurring two times out of every three years. Most long-term damage is from floods smaller than the
10-year flood1 especially when precipitation falls for a period of multiple days.

Overview of Flooding
Storm flows originate in the upper watershed and foothills west of Madison and are conveyed via the
Lamb Valley Slough, South Fork Willow Slough, and Cottonwood Slough, which, along with the
Madison Drain and local ditches and drainage systems, flow to the east. The Madison Drain is
intended to both convey upstream flows from a 2.2 square mile drainage area through Madison and to
convey local flows away from Madison. The upper watershed and foothills contain highly erodible soils,
which settle in the drainage systems of the valley floor which have flatter slopes than the upper
watershed. These additional sediments decrease the size and capacity of culverts and channels so that
they convey less flow than those in the upper watershed and foothills. Contributing to the flows from the
upper watershed is the runoff from the agricultural fields surrounding Madison. As a result, local
drainage facilities such as the Madison Drain, County Road crossings, and highway crossings are
unable to convey the total flows through and away from Madison due to clogging from vegetation,
sediment deposits that reduce channel capacity, and/or undersized culverts and other drainage
infrastructure. The reduced conveyance capacity and flatter slopes of the valley floor results in flooding
around Madison.
1

Yolo County Resource Conservation District, Willow Slough Watershed Integrated Resources Management
Plan. Jones & Stokes Associates, Inc. May 3, 1996.
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Figure 1 FIRM Map of Madison Area2
Figure 2 depicts the modeled water depths around Madison of a 100-year flood3 that results from water
backing up (i.e. backwater effect) when downstream infrastructure is overwhelmed. In Figure 2Error!
Reference source not found., the deepest out-of-channel water depths (characterized by the darker
blue color) occur primarily at the areas where the sloughs and canals intersect Interstate 505, State

2

Water Resources Association of Yolo County, Storm Runoff Modeling for Foothills West-Southwest of Esparto.
The Stockholm Environment Institute, 2018.
3
California Department of Transportation, Floodplain Impacts Report, Appendix J. Yolo 16 Safety Improvement
Project. Wood Rodgers, Inc., April 2017
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Highway 16, and a portion of Madison adjacent to the Madison Drain, which is undersized4 to drain the
area in and around Madison.

Figure 2 100-Year Flood Model – Water Depth5
Flooding within Madison causes both nuisance and property damages. Figure 3 illustrates the specific
ways that the community of Madison floods. Nuisance flooding often occurs on Archer Street, Quincy
Street, Hurlbut Street and Railroad Street within the community, as well as on County Road 89 and
State Highway 16 outside the community, cutting off access in and out of Madison. Flooding occurs on
Railroad Street and Archer Street due to blockages of Madison Drain along the communiity’s driveways
and lack of maintenance of the culverts at County Road 89. When Madison Drain overflows,
sandbagging is needed to prevent infiltration of properties from flood waters.

4

Yolo County Flood Control and Water Conservation District, Town of Madison Flood Hazard Mitigation Study.
Borcalli and Associates, March 1999.
5
California Department of Transportation, Floodplain Impacts Report, Appendix J. Yolo 16 Safety Improvement
Project. Wood Rodgers, Inc., April 2017
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There were two property damage flooding incidents in 2017 in the span of last ten years. Both incidents
happened on the east side of Madison (east side of County Road 89). Flooding on the east side is
primarily due to Cottonwood Slough runoff overflow at Quincy Street and Hurlbut Street, as the water
from Cottonwood Slough heads north towards Willow Slough after crossing County Road 89.

Figure 3 Flooding Within Madison
It is these more frequent flood events that are within the power of local jurisdictions to manage through
drainage infrastructure maintenance. The Water Resources Association of Yolo County (WRA) is a
nonprofit, mutual-benefit corporation created to provide a regional forum to coordinate and facilitate
solutions to water management issues in Yolo County. 6,7 In 2009, the WRA first established the Yolo
County City/County Drainage Manual (Manual) to provide guidelines for achieving consistency in
criteria and methodology for hydrologic and hydraulic analyses associated with storm runoff between
rural and urban areas in Yolo County.

6
7

FloodSAFE Yolo Pilot Program, Yolo County City/County Drainage Manual. Wood Rogers, 2010.
Water Resources Association of Yolo County, “About Us.” http://www.yolowra.org/about.html
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The Manual recognizes that in rural areas, the flooding should be addressed by non-structural
solutions, and the Manual provides the following guidelines for addressing rural flooding:


Evaluate the hydrology and hydraulics of the system/features of interest.



Determine the existing conveyance capacity of the system and select a nominal design event
for purposes of hydraulic continuity.



Delineate the floodplain associated with “overbank” flows from the system or feature.



Develop a management plan for the system that accommodates hydraulic conveyance,
floodplain management, public safety, and gives full consideration to ecosystem benefits,
recreation, and ongoing maintenance.



Integrate elements, where appropriate into the County’s Local Hazard Mitigation Plan and
Emergency Preparedness Plan.

Agency Jurisdictional Responsibilities
Several agencies work in concert to administer the roads, lands, public utilities and natural resources
within the community of Madison in unincorporated Yolo County. The following section describes the
formation background, jurisdictional responsibilities and powers of each agency in regard to storm
water management and flood control.


California Department of Transportation (Caltrans):
Caltrans is part of the cabinet-level California State Transportation Agency. Caltrans manages
more than 50,000 miles of California’s highway and freeway lanes. As a state entity, Caltrans is
responsible for maintaining or causing to be maintained, any project constructed with federal-aid
funds and all bridges carrying federal-aid routes.8 The Local Agency-State Master Agreement
distributes maintenance responsibility for maintaining local federal-aid projects between
Caltrans and local agencies. Currently, Caltrans is responsible for the maintenance of culverts
crossing interstate highway I-505 and State Highway 16 as shown on Figure 4.

8

Caltrans. Local Assistance Procedures Manual
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Figure 4 Summary of Jurisdictional Responsibilities
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Yolo County (County)
Yolo County maintains over 750 miles of public roads and 147 bridges, as well as drainage ditches and
culverts. The County Public Works provides engineering, inspection, maintenance, permitting and
administrative services for these facilities9. The County is responsible for maintaining the parts of
sloughs and accessory structures that cross County roads. Currently, the County maintains the culverts
and bridges near the intersections of County Road 89 and Hurlbut Street, State Highway 16 and
County Road 90, and at the ramp to County Road 89 from Railroad Street. The locations of these
structures are shown on Figure 4. The County also maintains the streets within the public right of way in
the community of Madison.



Madison-Esparto Regional County Service Area (MERCSA)
MERCSA was formed in 2005 by the consolidation of the Madison County Service Area (Madison CSA)
and Esparto County Service Area (Esparto CSA) were consolidated to provide more efficient financial
and organizational management. MERCSA is governed by the Yolo County Board of Supervisors, and
its responsibilities include storm drainage, erosion control, park and recreation, and erosion control
services in the communities of Madison and Esparto. Since formation of MERCSA, the Yolo County
Flood Control & Water Conservation District has taken over those responsibilities outside of the Esparto
CSA area10.



Yolo County Flood Control & Water Conservation District (District)
The District was created in 1951 as an independent Special District with the primary purpose of
seeking new water sources and managing them efficiently.11 The District’s current boundary covers
195,000 acres of Yolo County. The District is responsible for the acquisition, control, conservation,
diversion, storage and disposal of storm, flood and other surface waters, prescribing the boundaries,
organization, operation, management, financing and powers and duties of the District.12
The District is currently responsible for maintaining drainage around Madison which is within the
Madison CSA portion of MERCSA, which includes Winters Canal and parts of the Townsend Drain, the
Madison Drain, Lamb Valley Slough, Cottonwood Slough and Willow Slough as shown on Figure 4. The
purpose of maintenance activities is to keep the drains/canals and sloughs clear of debris and
vegetation. The District does not maintain driveway culverts and local drainage within the community of
Madison.

9

County of Yolo, “Public Works Division.” https://www.yolocounty.org/community-services/planning-public-works/publicworks-division
10
Yolo Local Agency Formation Commission, Municipal Service Review and Sphere of Influence Study for the Western
Yolo Special Districts.
11
http://www.ycfcwcd.org/district.html
12
Yolo County Flood Control & Water Conservation District Act
http://www.ycfcwcd.org/documents/DistrictActSept07withTableofContents.pdf
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Madison Community Service District (Madison CSD):
Madison CSD was formed in 1966 by the Yolo County Local Agency Formation Commission (LAFCO)
to provide water, wastewater and park & recreation services to the unincorporated community of
Madison as documented in Appendix A. The formation documents note that Madison is within Storm
Drainage District #1 which appears to have been formed in 1953 as the Madison Storm Drainage
Maintenance District which was converted to the Madison CSA in 2001 in order to provide for future
bonding. In 2015, LAFCO acknowledged the overlapping boundaries within and adjacent to the
Madison CSD for storm drainage infrastructure maintenance which resulted in the District assuming
responsibility of canals and sloughs around Madison in the Madison CSA. Additionally, Madison CSD
provides wastewater treatment and domestic water supply services to the Madison Migrant Center
within the Madison CSD sphere of influence.13
Currently, Madison CSD is not responsible for maintaining runoff management or local street drainage
facilities such as driveway culverts, within the community, however, Madison CSD’s facilities and
activities are impacted by the flooding. It is not clear whether local street drainage facilities such as
roadside ditches and driveway culverts are within a public right of way or within private property in
Madison.

Preliminary Conclusion and Recommendations
In order to minimize the flooding from more frequent storms, maintenance and rehabilitation of the drainage
system upstream, in and downstream of the community of Madison should occur at multiple levels to maintain
conveyance capacity throughout the system. This will require coordination between Caltrans, Yolo County, the
District, and potentially Madison CSD to ensure that lack of coordination does not simply move the problem
downstream. In addition, while regular maintenance will not completely eliminate flooding, but it will reduce the
frequency and duration of nuisance flooding and road closures. Furthermore, it should be noted that
maintenance will restore downstream drainage capacity, but does not address the flooding caused by
undersized/limited conveyance systems and/or the flooding associated with very large storms.
Therefore, the following initial activities are recommended to start addressing the more frequent flooding issues
in and around Madison:

13



Confirm ownership of roadside ditches and driveway culverts within Madison. While Madison CSD may
not be responsible of maintenance, the CSD could be an important communication point for the
community, especially if it is found that the responsibility for these facilities is with individual property
owners.



Create a Coordinated Drainage Maintenance Plan that describes specific activities by each agency by
location, frequency of maintenance, permitting and other relevant information. This Maintenance Plan
should be reviewed every 3 to 5 years. Suggested activities include annual inspection in October prior
to the rainy season and maintenance, as needed:

Yolo Local Agency Formation Commission. 2015 Municipal Service Review and Sphere of Influence Study for the
Western Yolo Special Districts
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o

by the District of the Willow Slough upstream of Madison and Madison Drain downstream of
County Road 89;

o

by the County in coordination with the District of the County Road 89 bridge at Madison Drain;

o

by the District of Winters Canal for optimal runoff diversion;

o

by Caltrans of the culverts at the intersection of Willow Slough and I-505;

o

by the District of Lamb Valley Slough and Cottonwood Slough culverts and road crossings
upstream of Madison; and

o

Regular (e.g. biannual) coordination meetings to promote communication and cooperation
among the agencies.



Continue to develop plans to manage flows upstream of Madison for larger events



Research and apply for grant funding for:
o

Performing inspections and cleanouts of roadside ditches and culvert drainages under private
driveways in Madison once ownership is established; and

o

Developing coordinated maintenance agreements, as needed, between agencies.
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Appendix A: Madison Formation Documentations
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