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1.

City of El Cerrito
Storm Drain Master Plan
Update 1999

Introduction

In 1992, the City of El Cerrito commissioned an evaluation of its storm drainage
system. The resulting Master Plan by Willdan Associates was needed because
the City had received a number of claims due to storm system-related property
damage. The City's insurer notified the City that unless corrective actions were
initiated, it would cease to insure the City against claims for private property
damage due to failure of storm drain pipes.

The Master Plan identified $13.25 million in needed corrections. Of highest
priority were 60 sites for which corrections were estimated to cost $5.8 million.
The study concluded that to delay these repairs would jeopardize the safety of
public and private property.

Subsequently, in 1993, the voters approved a $6.3 million bond issue (Measure
J) investing in the storm drain infrastructure by financing repairs at these high
priority sites. In 1993, Harris & Associates (Harris) was retained to implement
what has become known as the Phase | program.

In July 1998 the EI Cerrito City Council approved a contract with Harris to
prepare an update of the Storm Drain Master Plan. This Update describes the
work completed to date as part of Phase | and what impact those improvements
have had on the overall storm drain system. The Update also charts possible
courses of action for capital improvements and other activities that are
recommended in order to (a) keep the system operating with limited risk to public
and private property; and (b) optimize the use of limited available funding.

Summary of 1992 Master Plan

The Storm Drain Master Plan identified the following problems associated with El
Cerrito's storm drain system:

= Pipes in most of the residential areas were 40-50 years old and deteriorating

= Much of the drainage was conveyed in pipelines buried in the historic natural
drainage courses instead of via pipelines installed in the public right-of-way

= Many drainage improvements on private property were built to varying
standards, with diverse materials, and without benefit of public easements

= |n a number of situations, houses or other structures were constructed directly
above pipelines

= Upstream drainage characteristics had changed over time as El Cerrito
developed, rendering some old pipe capacities inadequate.
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The increasing amount of storm damage and resulting private property damage
claims necessitated a better understanding of the system in order to make
improvements. A computer-based storm drain map was prepared and the system
was divided into approximately 950 pipe segments. The following criteria were
established during the 1992 analysis in order to create a recommended
improvement program:

a. Condition. Replace those storm drains having a substandard structural
condition. Assumptions were made based on a limited amount of field work
performed for the 1992 study. Reinforced concrete pipe (RCP) was assumed
to be in fair to good condition and corrugated metal pipe (CMP) was assumed
to be in poor to fair condition due to observed corrosion and perforation of
pipe inverts (bottoms). Further field review of CMP segments was
recommended.

b. Capacity. Provide capacity to enable conveyance of the 10-year peak flow
rate. Most small urban watershed systems are designed to handle the flow of
a 10-year storm event. A 10-year storm is defined as a storm that will be
equaled or exceeded on the average of once every ten years.

c. Access. Convey all public storm water through drainage facilities located
within the street right-of-way or within a public drainage easement. This
criteria was established to facilitate maintenance operations and to reduce the
potential damage to buildings built over or near drainage pipelines.

A point system similar to that in Table 3 of this Update was devised in order to
document each pipe segment in each criteria category. After deficiency points were
assigned to each segment, the worst pipelines were clustered into geographically
proximate “sites” (potential projects) and prioritized in descending order. Improvement
costs were estimated for projects with the highest deficiency points.

The result of the 1992 analysis can be summarized as follows:

= It was estimated that 60 percent (64,000 linear feet) of the City's total 140,000
linear feet (LF) of pipeline length had some deficiency (received 3 or more
points).

= The total improvement program identified $13.25 million in deficiencies, divided
into two phases, “Phase I” and “Future”.

= Phase | included 60 sites having 12 or more deficiency points, with a total
length of 40,000 LF and an estimated construction cost of $5.8 million. These
sites warranted inclusion in a Capital Improvement Program.
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=  The 400 “Future” segments, which had some noted deficiency and were not in
the Phase | program, accounted for 44,000 LF of pipeline with an estimated
repair cost of $7.45 million.

= The 56,000 LF of pipeline that was in adequate condition in 1992 (two or fewer
deficiency points) represented 40 percent of the system by length.

Table 1 shows the findings in tabular form.

TABLE 1: 1992 Storm Drain Master Plan Summary

Deficient Pipes Adequate Pipes Totals

(Remainder)
Phase | | Future Total

Segments (pipe reaches) 200 400 600 350 950
Length (feet) 40,000 44,000 84,000 56,000 140,000
Percent of total (by feet) 29 31 60 40 100
Deficiency points =12 3-11 =3 0-2 -
Sites (projects) 60 - not determined -
Cost estimate (million) $5.80 $7.45 | $13.25 | 0 | $13.25

. Phase | Improvement Program (1992 — 1999)

A. Construction Activities

Harris' first task was to evaluate the 1992 Master Plan criteria used for
prioritizing sites. It was determined early in the Phase | program that the cost
of relocating drains from private property into the street right-of-way would be
prohibitively expensive in most cases. By replacing or repairing pipes in their
existing alignment and using trenchless technologies where appropriate, the
program funds were stretched so that most of the Phase | sites have been
improved. Construction occurred as multiple projects between 1994 and
1998. Table 2 (included as Appendix 1) summarizes each year's construction
program.

In addition to the Phase | work, the Program was flexible enough to address
other problems as they arose. Several severe winter storms, especially in
1994-1995 and 1996-97, resulted in pipeline failures or revealed weaknesses
that required corrective work on an emergency basis. This included some
pipe segments that were not on the Phase | work list. Also, the City's
maintenance crew identified system problems, some of which also were
corrected.

The City Council requested consideration of creek restoration at limited sites
as an alternative to pipeline rehabilitation or replacement. Harris developed
criteria for evaluating creek restoration sites and identified 12 candidate sites.
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These were reduced to two sites, which were designed and constructed as
part of the Phase | program. They are Poinsett Park and along the Ohlone
Greenway between Schmidt Lane and Portola Drive.

B. Program Outcomes

The City’s strategy to define the worst sites as those receiving over 12
deficiency points in the 1992 Master Plan and to set the Phase | program and
bond funding accordingly was a prudent decision.

Several severe storm winters occurred during the 5 years of the program.
These storms validated the Master Plan predictions of problems at sites that
had not yet been improved, and generally validated the selected solution for
those sites once they had been improved during Phase |. Maintenance call-
outs during storm events have been fewer than before the program, the
number of property damage claims has fallen off, and property damage has
been generally reduced compared to the average in the years preceding the
construction program.

This is not to say that storm damage was completely eliminated. Some
construction-related problems, a blocked grate, and a blocked channel have
resulted in several storm damage incidents since 1994. These incidents,
however, were carefully analyzed and adjustments made fo reduce the
potential for recurrence.

The storm drain system operates much more effectively at this time than it did
in 1994. As Phase | nears completion, it is now appropriate to identify any
remaining problem areas, and to evaluate the cost-effectiveness of
performing improvements to the segments not addressed in the Phase |
program.

C. Remaining Sites For 1999

As previously noted, City staff and Harris have identified problem areas and
many problems have been corrected through Phase | construction activity.
However, there are three remaining sites where improvements are still
needed. Engineering and preparation of construction documents have not yet
been authorized by the City. These sites, with estimated costs, are
summarized in the following table:
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Site Location/Description Construction | Engineering CM PM
Cost
46A 838 Seaview — Collect and $25,000 $2,000 $2,000 $800
convey overland flow of public
water on private property
10A  Cypress Street — Eliminate street $165,000 $15,000 | $13,000 $3,000
flooding
15A  Potrero Street — New top slab $23,000 $2,100 $1,600 $500
and grate for existing storm drain
box structure
Contingency $32,000 $3,000 $2,600 $600
Estimate of Subtotal Cost $245,000 $22,100 | $19,200 $4,900
Estimate of Total Cost $291,200
A thorough discussion of each of the above sites is included as Appendix 6.
IV. 1999 Master Plan Update

A. Methodology

The primary objectives accomplished by this update are:

= Describe the completed Phase | improvements and evaluate their
effectiveness (Section [l1).

= Review the evaluation criteria used in 1992, in light of our Phase |
experience, and modify them accordingly for this 1999 analysis (Section
IVA).

* Determine the magnitude of remaining system deficiencies (Section IVB)

= |dentify options for future program elements (Section V).

The process used to perform the analysis for this update is described below:

Reconsideration of Evaluation Criteria. It was determined during Phase |
that relocating storm drains from private property into the streets is
problematic and expensive. In order to stretch the bond funding and achieve
more project improvements, it was decided in 1994 (during Phase | design) to
allow pipelines to remain on private property in most cases.

The City Attorney has opined that de facto public easements exist where
storm drain pipes are located on private property. To account for this
position, the evaluation criteria points for right-of-way have been adjusted
downward (halved) in this 1999 study so that private property alignment is no
longer considered as severe a “deficiency”.

Capacity deficiencies will keep their same range of points in 1999 as in 1992.
Although the program strives for a 10-year storm design, achieving this
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capacity is not always cost effective, especially if a pipeline has not previously
experienced flooding.

Corrugated Metal Pipe (CMP) segments will keep their same range of
deficiency points in 1999 as in 1992. CMP is still considered to be one of the
greater concerns of a 50-year old system. Much of the CMP on private
property was replaced or rehabilitated in Phase |. By keeping the point
system the same as in 1992, the remaining CMP pipelines (including many
road crossing culverts) have risen in the priority listing in this 1999 Update.

Pipe segments with known or potential flood problems are the highest priority
for the 1999 Update program. Therefore, the points allocated for flooding
potential have been increased (doubled) to reflect this desire to further reduce
City liability. Points are assigned for known low areas of street crossings
where significant ponding or flooding of property could occur, as well as
pipelines that have experienced overflows in the street. Areas where private
property has been flooded or damaged will receive special attention
regardless of the points they receive in the analysis.

The revised weighting factors described above are summarized in the
following Table 3, which is an update of Table 5 in the 1992 plan.

TABLE 3
POINT ASSESSMENT FOR DEFICIENCY CONDITIONS

10-Year Flow (cfs): 0-26 25-50 90 - 100 > 100
Approximate drain size: 18" 24" 36" > 36"
Capacity deficiency (%) 10-25 25-50 50 - 100 > 100
Evaluation Factor Points
Storm Drain Flow 2 3 4 5
Capacity Deficiency Percent 1 2 3 4
Potential for Deterioration 6 8 10 12
Private Property or Public R/W 1 2 3 4
Known Flood Area 7 8 9 10

Update of the Storm Drain Information Database. All work constructed in
the Phase | program was input into the computerized system database.
Using the newly assigned point system in the Table above, points were
assigned to each segment in the system. The cost of making improvements
was inflated using the Bay Area Consumer Price Index (CP!) to reflect 1999
costs (32% increase to 1992 costs.) The computer then calculated the
ranking of each segment. Harris then clustered the segments into
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geographically proximate “sites”, or potential projects, working from the worst
(highest points) downward. Listing of sites stopped at 12 deficiency points,
which is also the cut-off point for Phase | in the 1992 Study. The estimated
cost of repairs for these 30 resulting sites is $1.9 million. Below this “line”,
data is shown for each segment; however, these segments have not been
clustered into sites. This procedure mirrors that used in 1992. The results of
the foregoing analysis are contained in Table 4 (included as appendix 3).

Maintenance Department and Field Review Input. In order to ensure that
all known problem areas are addressed, the City’s maintenance personnel
provided information on known problem areas. Limited field reviews were
conducted to verify data received. Segments in need of maintenance repair
work were added to a list for future program consideration.

Evaluation. As noted, all sites and segments are now reflected on Table 4,
ranked by deficiency points. Harris has identified four categories reflecting
the relative degree of needed repairs:

= High Priority — Repair is needed; include the project in the Capital
Improvement Program (the site received twelve or more deficiency points).

= Low Priority — Some repair need has been identified, but improvements
can be deferred (received three to eleven deficiency points).

= Non-priority — Segments that do not require repair or monitoring unless
problems develop (received 0-2 deficiency points).

= Monitor Status — No work is recommended at this time and the pipe is
assumed to be in good condition. However, due to the pipe’s material,
age, or critical location it is advisable to monitor the condition periodically
by video inspection and field review. This review would occur if the City
elected to perform the “Future Data Collection Analysis” program
described in Section V4 of this Update report.

Possible Programs. The final step in the Update process was to create
program categories. The categories can be used by the City decision makers
to develop a long-term strategy for the City's storm drain program.

= Capital Improvement Projects. These are projects (sites) that are
recommended to be completed within five years.

= Maintenance Improvements. These are lower cost repairs or
improvements that will reduce the City maintenance personnel’s ongoing
level of effort and/or reduce the potential for property damage. They are
intended to keep the system in adequate working order.

= Emergency Fund. Though optional, it is recommended that a fund be
established to address unforeseen storm drain problems.
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B. Results and Conclusions

This Section presents the results of the analysis described in previous
sections.

Results of Segment Prioritization. Table 4 (Appendix 3) contains the
results of the computer ranking of every segment in the system that received
deficiency points. In order to identify specific improvement projects,
segments having 12 or more deficiency points were grouped into “sites”
based on geographic proximity and deficiency points. These sites were then
prioritized. (Note that this table updates Table 9 of the 1992 Plan).

Potential Improvement Projects. Regardless of the level of funding the City
decides to allocate to a continuing storm system capital improvement
program, Table 4 offers a prioritized master list of projects. This listing
provides a starting point for subsequent analysis needed to define the scope
of each improvement project.

It can be seen that 77 segments with the most deficiency points were
consolidated into 30 sites (potential projects) having an estimated
construction cost of $1.9 million. (It should be noted that this is an “order of
magnitude” estimate since it is beyond the scope of this update to prepare a
new estimate of project costs for each site.)

C. Fiscal Issues

The magnitude of system improvements identified in the 1992 Plan resulted in
a successful ballot measure approving the sale of bonds to finance the
program. Harris understands that the balance of the bond account will be
approximately $996,000 at the end of fiscal year 1998-99. Further, Harris
understands that future assessments are projected to exceed debt service
requirements by approximately $110,000 per year over the remaining 14
years of the assessment.

In addition to the bond proceeds, a limited amount of NPDES funds were
used in the 2" and 3™ program years to pay for project elements eligible for
those funds. Harris understands that a small amount of future NPDES funds
may be available for eligible storm drain activity

The use of the available storm drain program funds, the future assessments
in excess of bond debt service requirements, and NPDES monies for an on-
going storm drain program will need to be considered by the City Council.
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V. Options for the Future (1999 and Beyond).

This section identifies five primary categories of expenditures which Harris
believe are necessary for the City of El Cerrito to establish a comprehensive
storm drain program strategy. Whether the City Council decides to pursue all
or some of these activities, and how they are to be funded, is a policy
decision to be made by the City Council taking into account all available data
and public input.

1. Capital Improvement Program (CIP). A desired funding level can be
established for each year of a five-year storm system CIP. Projects can
be selected from the Table 4 list based on deficiency points and
subsequent video inspection (see option 4 below). This activity could be
funded with existing and future Measure J bond assessments or another
bond measure.

2. Preventative Maintenance Program. In order to improve the level of
protection of properties from storm damage, a continued proactive
maintenance program is necessary. The elements of a successful
maintenance program include:

= Cleaning (flushing lines to eliminate deposits)

* Minor repairs (spot repairs of defective catch basins, trash racks, etc.)

= Minor improvements (constructing new trash racks)

= Public relations program (informing residents of the importance of
keeping watersheds clear of debris and keeping pollutants out of
drains).

= [nspection (video and physical condition surveys) (see option 4 below)

Based on input from the City’s maintenance staff and past budget
expenditures, it is estimated that a satisfactory program including the first
four of the above elements would cost $50,000 per year, not including
video inspection (see Option 4 below).

These activities could be funded with existing and future Measure J bond
assessments or another bond measure. In addition, within some
limitations, NPDES funds can be used for maintenance activity.

3. Emergency Response Fund. Even though system improvements have
been made in Phase |, the City’s overall system is still vulnerable to
damage from major storm events. These events often require emergency
expenditures, which may include one or more of the following costs:

= clean-up of debris
= repair of damaged property
= repair of storm drain facilities
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= possible improvements to enhance the affected storm facility
= payment of damage claims.

It would be prudent to establish a set-aside fund for such expenditures.
Once the initial contribution is made, monies should be added to replace
prior year expenditures, in order to maintain the desired balance. Based
on past experience it is recommended that the fund be set at $100,000.

Existing storm drain funds could be used to setup this emergency fund.
Future allocations might come from future assessments, if available.
Absent these sources of funds, the City General Fund Revenue would be
needed to make the fund whole following emergency activities if it is
desired to maintain the fund at the same level.

4. Future Data Collection and Analysis. City staff has been budgeting
funds to video inspect a portion of the storm system every year. The City
Council may wish to consider completing the entire video inspection
program in the summer of 1999. Compiling a complete inventory and
description of the City’s storm drain pipes will add an important
refinement to the analysis and conclusions contained in this update. The
information from the video inspection could then be used to fine-tune the
City's capital and maintenance programs. The estimated cost to complete
video inspection of the remaining segments is $115,000, including the
analysis of video logs and updating Table 4 of this 1999 Master Plan
Update.
Existing storm drain program funds could be allocated to this activity.
5. 1999 Recommended Construction Program
Three projects, which are described in Section 3C, “Remaining Sites for
1999”, and Appendix 6, are recommended for completion in 1999.
Existing storm drain program funds could be allocated to this activity.
Appendices
1. Table 2: Phase | completed sites (1994-99)
2. Map 1: Phase | completed sites (1994-99)
3. Table 4: 1999 Update — Storm Drain Information Database
4. Map 2: Possible Future Sites — System Map
B, Table 5: Possible Future Sites (30 detail sheets, bound separately)
6. Remaining sites for 1999
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Storm Drain Master Plan Update 1999

Table 4. Drains with Deficiencies Sorted by Priority

Introduction. The following Table describes each pipe segment in the City's storm
drain system and assigns deficiency points in accordance with the revised point system
(see Table 3 of the Update). The segments with twelve or more points were grouped
geographically into “sites” (or potential projects) and ranked by deficiency points. The
Table becomes the basis for creating a Capital Improvement Plan.

Notes Related to Table 4:

1.

The designated sites (priority 1 through 30) have been formed by clustering of
segments. The clustering of contiguous segments into sites is based on
geographic proximity.

Below Priority 30, the unclustered segments have been sorted by priority, based
on number of deficiency points.

Certain Phase | sites, or portions thereof, which have not been completed to date
due to earlier budget constraints have been re-evaluated and reinserted into the
1999 Update analysis. They are listed at the end of Table 4.

Site Numbers have been assigned, with site numbers being sequenced as
follows: Sites are grouped into watersheds that run from north to south. Within
each watershed, the sites are numbered from downstream to upstream.

Information on the condition of each drain segment will be added to the table at a
future date after a program of pipeline video inspection and field review.

Cost factors from the 1992 Master Plan have been increased for inflation by a
factor of 32%, based on the Bay Area Consumer Price Index. No other cost
analysis has been included in this Table.
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APPENDIX 6. Remaining Sites for 1999
This Appendix describes three projects summarized in Section llIC of the Update.

Site 46A (838 Seaview Drive) — Public runoff from streets and uphill properties flows in
a channel across private properties. During heavy rains, the flow leaves the channel
and sheets overland between houses, causing erosion on private property at 838
Seaview Drive.

This site was not identified in the Phase 1 1992 Master Plan because it involves a
deficiency in an above-ground channel, which was not analyzed at that time.
Improvements to correct such above-ground channel deficiencies have been included in
the program when they are observed by the City’s maintenance personnel.

The proposed solution is to construct a pipeline and field inlet to intercept the drainage
in the channel and reroute the water to the public drainage system in Seaview Drive.

Site 10A (Cypress Street) — During heavy rain the street floods from water backing up
the system and exiting from a large drainage inlet at the east end of Cypress, west of
the 1-80 freeway right-of-way. The 24-inch corrugated metal pipe (CMP) in Cypress is a
cross-connection pipe between two separate, parallel drains along the freeway. As a
cross-connection, this pipe could not be analyzed for capacity in the 1992 Plan and was
not included among the projects identified with Phase 1. This project will require some
additional surveying, analysis, and engineering. With more detailed analysis, the
required size of the pipeline in Cypress Street can be determined. One possible
solution may be to abandon the cross-connecting pipe in Cypress, in order to keep the
parallel flows separate. Shortly downstream of the Cypress Street cross-connection,
the two parallel drains cross the City limits into the Richmond drainage system.
Therefore, the downstream impacts must be considered in the analysis.

Site 15A (Potrero Avenue near Freeway 1-80) — A drainage grate lies across the
surface of the roadway. The grate is built into the top slab of a large concrete drainage
structure below the street.

At one time the grate was required to collect a large volume of surface runoff. Over
time other drainage facilities in the area have been constructed to intercept the overland
flow upstream of the structure. The large grate area is no longer required. Due to the
wear of traffic loads the grate has become deformed and no longer seats evenly within
it's frame. The rattling noise caused by traffic has become a nuisance for residents of
the area, including a nearby motel.

This project was not included in the Phase 1 Master Plan as it was not identifiable as a
storm drain deficiency in accordance with the criteria of the 1992 study. This project
has been added to the program as a result of complaints from those who live or work in
the area and the observations of the City maintenance personnel. The solution for this
site is to remove the existing grate and frame and to design a new reinforced concrete
top slab for the existing sub-surface structure.
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