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CHAPTER I
INTRODUCTION

The City of Morro Bay is located on the Central Coast of San Luis

Obispo County. Past and anticipated growth over the years has
resulted in the need to upgrade portions of the existing storm
drain systen. The desire to accomplish this upgrading in an

orderly and timely fashion has prompted the City to pursue the
development of a storm drain master plan.

As a result, the City retained John L. Wallace and Associates,
(in conjunction with James M. Stubchaer, Consulting Engineer, and

Lawrance, Fisk and McFarland, Civil Engineers) to conduct a
comprehensive study of the City's storm drain system and to
develop this master plan document. The purpose of the master

plan has been to incorporate current land wuse information and
future development policies consistent with the City's General
Plan Housing Element, and Local Coastal Program into a plan to
meet the City's storm drainage needs.

OBJECTIVES

1. The preparation of an atlas of maps cataloging existing and
proposed storm drain facilities.

2. Documentation of a series of construction projects necessary
to properly convey storm runoff. Information provided
includes schematic layouts, cost estimates, and a priority
ranking.

3. Recommend measures to implement the master plan, including
budgeting and financing alternatives and drainage
ordinances.
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CHAPTER 1II
SUMMARY

In anticipation of making logical decisions on storm dralnage
system improvements, the City Council in 1986, authorized that a

master plan of storm drainage be prepared. As described in the
City's Request for Proposals it was to consist of two major
parts, an atlas of existing facilities and a master plan of
facilities to meet existing and future needs. This Storm Drain
Master Plan for the City of Morro Bay also incorporated a study
of the City's drainage ordinances and standards. As a result of
this study, changes to the ordinances and standards have been

suggested, and a list of 22 possible projects are recommended.

The Atlas of Existing Storm Drains was completed in 1986 and
previously submitted to the City to assist staff in operations
and maintenance activities pending completion of the overall

study.

RECOMMENDED PROJECTS:

A list of 22 construction projects are recommended to improve
existing storm runcoff problems. Unless mitigated, future
development will intensify some of these drainage problems, but
in general the nature and location of impacted areas are expected

to remain the same. The projects are scattered throughout the
City and range in cost from $35,000 to $691,000. (June 1987
costs)

These projects were given a priority ranking according to
criteria which was considered in decreasing order of
significance: the potential for property damage, traffic
problems, the area use intensity and extended periods of ponding.

Chapter VII presents these projects, and a location map and
summary table of costs and priority are provided in Figure VII-1

and Table VII-1 respectively.

DRAINAGE ORDINANCES

The City has two primary ordinances which specifically relate to
storm drainage, Chapter 14.72, Flood Damage Prevention, and
Chapter 17.42, Environmentally Sensitive Habitat (ESH) District.
Also, both the Subdivision Map Act and the Uniform Building Code
are applied by the City in order to establish requirements for
drainage facilities.

These ordinances and their implementation were reviewed for
conformance with the Federal Emergency Management Agency (FEMA)
requirements as well as accepted engineering practices. This
review resulted in the following recommendations:
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1. Investigate an ordinance provision requiring setback
distances from the major creeks to be based on an
engineering analysis of flood elevations, This setback
requirement would be intended to protect developed areas
against flooding, and would. overlap setbacks called for by
the Local Coastal Plan which requires development to setback
from riparian habitat.

2. Establish a regular program of requiring elevation
certificates for development within flood hazard zones.
This is a FEMA requirement and 1is intended to ensure that
development within flood hazard areas properly addresses the

potential hazard.

3. Implement new ordinances regarding the location of mobile
homes within flood hazard areas consistent with pending FEMA
regulations. These regulations are expected to have more

strict limitations on the anchoring of mobile homes and
mobile home pad elevations.

4. Evaluate the benefit of engineering studies to pursue a
request with FEMA to review and possibly amend the Flood
Insurance Rate Map (FIRM) in the Morro Creek area. Flood

flows shown on the current FIRM appear excessively large.
The consideration of a lesser flow rate would lessen the
extent of flood insurance areas. Flow rate differences are
shown in Table II-1.

DRAINAGE STANDARDS

The City has utilized adeguate standards during recent times to
evaluate drainage impacts. However with pending ordinance
revisions, the standards should be reviewed as ordinance
amendments are made to retain consistency.

IMPLEMENTATION AND FINANCING

Implementation of this Master Plan has already begun by the
City's use of Volume II of the Atlas of Existing Storm Drains to
aid its operations and maintenance of existing facilities.
Adoption of this Volume I will provide input for future budgeting
of drainage improvements and also enable the City to use
additional ordinance requirements to fund off-site improvements
through the Subdivision Map Act. Various other financing methods
‘are discussed in Chapter VII.
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FLOWRATES

Previously established flowrates and new calculations for the
City's major watercourses are summarized below. The most
significant deviation from previously established flows are
evident for Morro Creek. The City's FIRM presently shows a 100
vear flow of a 14,900 cfs. This study shows a substantial
reduction to a 100 vyear flow of 8200 «cfs. However, a lesser
frequency flow (10 year flow}, was greater than the FIRM's value.
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TABLE TII-1
COMPARISON OF FLOWRATES OF THE MAJOR CREEKS

DRAINAGE PEAK FLOW RATE AT OUTLET (cfs)
WATERCQURSE AREA CALCULATED CITY FIRM COUNTY FIRM
CHORRO CREEK! 43.9
10 Year - ———=- 2,700  —=m—-
25 Year  mem=—— === e
50 Year ——=—= 11,900 —-—=—-
i00 Year —==—- 18,900 —==—-
MORRO CREEK 24.0
10 Year 3,200 2,200 2,400
25 Year  m_———— ==——— e
50 Year === 9,200 7,800
100 Year 8,200 14,900 11,200
ALVA PAUL CREEK 1.8
10 Year 280 4502 0 ————e
25 Year  mm—_—— === ==
50 Year 410 4502 e
100 Year 650 4502 e
NONAME CREEK 0.5
10 Year 92 1002 e
25 Year 130 @@ === ===
50 Year  =———- 1002 e
100 Year 200 1002 e
TORO CREEK! 15.1
i Year - =————- 1,700  —-—=—=
25 Year  memem—— mm——— m— e
50 Yeagar = —=—= 7,200 @ @ ————-
ic0 Year =——=—= 11,900  ———--
(1) Flows not calculated because urban areas are not affected.
(2) Does not include assumed overflow diverted outside
watercourse.
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CHAPTER III
DRAINAGE HISTORY AND FUTURE CONCERNS

The City of Morro Bay 1is a coastal town with generally hilly
terrain. Several major watercourses passing through the City
carry storm runoff from large areas outside of the City. With
the exception of those watercourses, the storm drainage patterns
of the City are of an urban nature, i.e. smaller localized
watersheds concentrating and conveying runcff from urban type
development on the local street system and storm drainage

facilities. As the town has grown, a system of drainage
improvements has been constructed. These improvements vary
widely in their usefulness and quality. Figure III-1 shows the
boundaries o¢f the City, along with the major watercourses.

Existing drainage facilities are shown 1in Volume II of this
master plan, an Atlas of Existing Storm Drains.

PREVIQOUS STUDIES

A review of previous 1investigations relating to storm drainage
affecting the City of Morro Bay revealed that most of the work
had to do with the flow of the major creeks. Studies by the U.S.
Geclogical Survey (USGS) and the U.S. Army Corps of Engineers
have been prepared for flood insurance mapping. Also, CALTRANS
and private developers have analyzed individual facilities on a
case by case basis. Prior to this study, no previous work has
been done which considered the City drainage facilities from a
master plan perspective.

CITY FLOOD INSURANCE STUDY
The USGS prepared this study in 1979. It resulted in the

publishing of a Flood Insurance Rate Map (FIRM) for the City
to show areas within the City boundaries which are subject

to. flooding from a 100 year storm. This map was updated in
1985 to show areas flooded by storm waves, and it 1is shown
in PFigure TIII-2. The major areas where flooding 1is

indicated are along Morro Creek, Alva Paul Creek, Noname
Creek, Toro Creek, and the sand dunes area west of Highway 1
(VRM property). The map alsc 1indicates flooding along
Chorro Creek, including the overtopping of the Twin Bridges
at Socuth Bay Boulevard.

COUNTY FLOOD INSURANCE STUDY

The U.S. Army Corps of Engineers prepared this study in
1984. It resulted in the publishing of the current San Luis
Obispo County FIRM. The County FIRM, shown in Figure III-3,
shows flooding outside the City boundaries along Toro, Alva
Paul, Morro, and Chorro Creeks to an extent similar to that
of the 1985 City FIRM.

III-1



AT Sl AN

Wy

’ &,,;\u\;u.\_m Q .

‘. Vv

(3

MAJOR WATERCOURSES

O T
3 oo A

ETATE OF CALIFORNIA

DEPARTHENT OF WATLE REROVRCER

. uy

MORRO. BAY STORM DRAIN MASTER PLAN:

UNITED STATES
CEPANRTMENT OF THE INTEROR

& ASSOCIATES

JOHN L. WALLACE




JOHN L. WALLACE
& ASSOCIATES

~
kY
a
-~
=
-
(o]
ZOmE As
ave
(]
(o]
™
kY
2z

nOTE
COANTAL RAS( FLOCO ELEVATION

il LruoaNod

i

[

. IRy

ZONE AT

T

\ZOME A8 D"‘ Ll

ho_ e

ReFCRORCE ALEVATION
wa 1T cvDy

-t -
- =
- na
.- m
- 2
- na

ELEVATION REFERENCE MARKS

BLSCRITION OF LOCATION
S . = st B, (78 200 cot o 1w Gy o Bt
Veme Drem, 47 o vt o dpdagn e M1 4 st narth o
ot ¢ s Stwmemd | W3 13 £ uabines i L3
Cnt st Gt Smrors

Bma s = chacretn bt e (80 Tt T o D=

Gy dme o = e waR o e, 20 Tl e o
o o4 Tarms Cramm. 3 b o Toerw Crmt 15 taricamt of
. s gt o vk 70 S
N A3 IM) Cmetd by U3 Caest e Gambrix Swnes
B e et e o 138 fom W o b
Sarmet 15 etk Gty M S, w0 o o T
P
B o e e Dapinaf, S bt Vs
Bewns S T3 et o o ot B M Al Sarwm
et o e orart Raadwah £t ¥y The (Y of Mame
-
e L e et
Gt T90 b martn o8 @t Comarime o Prisa Lina o4 W
et} 14 -t e o o g v o
ot sy U5 Comtgun S
A e = e oot St 70 bt b @ o

= e b T34 LI b e Can o S S

~OUTLIDE COTORATE LTS

N et et
e

S s 2 F s
Wi Ui W Lot

L &m et L
L B By e e e
A e s

etrtrera 3 e st vt Vormctl Ovasar of 1YY

EXPLAMATION OF ZONE DEMGNATIONS

0. T saTION

2 Sme o 0rer et b et e s
fon-phalpatatpurr=ien

- e o e —
s 111 kW (3} b vt
o e - ==
e,

A o M e
o e e 11) e (3] e e Baed
—— o -
o ——

aram e o

1
i
i
|

IH
i

TIAL IO ICATION

FLOOD HAZARD SOUWDARY AP RLYISIONS.
Decrmmen s w7

£L00D SR AL EATL ma? LFPICTIVE

oacrers
FLOGD (MSURACE R4 TC %A7 REVISIORG.

[ ppsndivararr-ripinhl Weg ARl

i i Tt . oD i R 08

sl e, = ap bormal.

Te o f Bas smraner @ mosir ™ T o

MORRO BAY STORM DRAIN MASTER PLAN

COMMPNTY PANEL FURNER
2070005 ¢

WP REVISED:
NOVEMBER 1, 198§

FLOOD INSURANCE RATE MAP - CITY

FIGURE
lil-2



Y/

MORRO CREEK

NONAME CREE

JOHN L. WALLACE B FIGURE
& ASSOCIATES ‘ FLOOD INSURANCE RATE MAP — COUNTY | m-3



HISTORY OF FLOODING IN THE AREA

Morro Bay has experienced relatively few major flooding events.
However property owners within the flood =zones indicated on the
FIRM have and do experience flooding in larger storms
(particularly along Morro Creek). These problems are mainly
confined to properties alongside the Creek, and major city-wide
flooding is not likely to occur.

However, small localized flooding problems do occur within the

City. These are generally caused by a lack of adequate
facilities to control the runoff. While the flows may be small
in terms of flood plain area, they can still have substantial

damage and nuisance potential due to their uncontrolled nature.

PRESENT DRAINAGE PROGRAMS AND POLICIES

The City of Morro Bay has for some years maintained a program of
limited capital improvements and maintenance of storm drain
facilities within the City. Due to budget limitations, it has
been necessary to restrict the program to secondary types of
storm drain construction projects and relevant street
improvements. The revenues to support this limited program are
derived from Gas Tax and General Fund income. There have been no
assessment districts for this work to date.

PRESENT DRAINAGE STANDARDS

The City already has certain standard drawings for street
construction pertaining to cross slopes and gutter slopes for

drainage. These are intended to provide channel capacity in the
streets to accommodate storm runoff from properties fronting on
the streets. The City also has existing standards for curbs and

gutters, for cross gutters, and for wvarious types of drainage
inlets and manholes.

On a provisional basis, the City has been employing the following
standards:

Curbs and gutters are required for new commercial and large
or multi-family residential developments. Storm drains are
required for local portions of new streets being developed
pursuant to these new developments. The exact details are
arranged to fit the local circumstances for each case.

Curbs and gutters are not required for infill development of
existing residential neighborhoods.

Where street improvements are being developed, including
those for handling storm drainage, it has been a provisional

ITI-5



standard to require that the improved streets do not
overflow onto sidewalks or walkways during a 25-year storm.

Review of the current City standards indicates that for the most
part they are sufficient. However in the past these standards
did not exist, and as a result some of the existing drainage
facilities are not adequately sized or constructed to serve the
area drainage. For example, certain streets become flooded
during heavy rainstorms because the inlets are undersized. In a
few instances, culverts have been undersized or improperly
maintained. These examples denerally reflect construction that
occurred many years ago, including freeway construction, at which
time the City standards were either not fully developed (prior to
incorporation in 1964) or were inconsistently applied.

FUTURE STORM DRAINAGE CONCERNS

The future concerns with storm drainage in Morro Bay are
generally the same as present concerns. Much of Morro Bay is
already developed, and there appears to be relatively little
prospect of annexations. Rather, future growth of the City,
projected to occur at moderate rates, 1is anticipated to result
from infill of existing vacant lands. Most of these vacant lands
 front existing improved streets. While infill-type development
will marginally increase stormwater runoff, it is not 1likely to
be the sole source of major new drainage problems. However,
developer-installed facilities can be  instrumental in resoclving
existing drainage problems worsened by the effects of
development.

While the infill-type of City growth expected will increase the
severity of existing drainage problems, it is not as likely to
create major new problems. The concern with storm drainage in
Morro Bay can be separated in two categories:

1. How and when to implement a program of correcting existing
drainage deficiencies.

2. How to insure that future development does not create any
deficiencies.

One of the primary purposes of this master plan is to prepare and
prioritize a list of projects meant to correct existing and
anticipated drainage problems. Later sections will present these
projects and discuss how the City might implement them. An
analysis of drainage standards and ordinances is intended to set
the stage for ordinance amendments that can hopefully insure that
future drainage is adequate.

ITI-6



CHAPTER 1V
ALTERNATIVE STRATEGIES FOR CONTROLLING DRAINAGE

A variety of strategies are available to reduce or mitigate storm

drainage problems. These strategies were all investigated and
selected from to be applied to the assorted drainage problems in
Morro Bay. Some potential strategies and their potential

applications are listed below.

LEVEL OF PROTECTION PROVIDED

This strategy 1s in the form of a policy regarding drainage

facility design. Normally, drainage facilities are designed to
convey the storm runoff (provide protection) from a specified
level of storm. Storms are commonly specified as having a 10,
25, 50, or 100 vyear reoccurrence Iinterval. The City currently
uses criteria from the San Luis Obispo County Engineering
Department regarding level of protection. The County policies
are graduated according to the significance (size) of the

facility as shown below.

Two revisions to the County criteria are recommended for
application to the City of Morro Bay. One is the allowable flow
on street surfaces. In a City with steep streets such as Morro

Bay, a six inch flow reaching the top of a curb is excessive,
even for a ten vyear storm because of the momentum of the fast
moving water. A more realistic standard is one which wvaries the
allowable depth of flow with the street slope. An example of
such a standard is shown in Figure IV-1, which is a curb capacity
nomograph used by the City of San Luis Obispo. This varies the
allowable flow depth from 6" for a street at 0.3% slope, to 3"
for a street at a 15% slope. It should also be pointed out that
this standard can only be applied to areas of the City which have
curb and gutters. The streets of Morro Bay without curbs and
gutters vary greatly in their flow capacity and must be
considered on a case by case basis. '

The second revision to the County criteria is the addition of a
requirement that the flow from a 100 year storm be contained in
the right of way. This requirement insures that while large
storms may exceed the storm drain system capacity, they will not
cause excessive damage or hazards to private properties.

Otherwise, these standards relating to levels of proctection have
been found to provide a good balance between the need to
construct adequate facilities and the need to conserve
expenditures. Recommendations in this report are generally based
on providing the levels of protection shown.

The level of protection criteria recommended for the City of
Morro Bay is as follows:

Iv-1



RECOMMENDED LEVEL OF PROTECTION

ITEM

FACILITY SIZED FOR
RECURRENCE INTERVAL:

Major waterways (drainage area
exceeding 4 sg. mi.)

100 Yr with freeboard

Secondary waterways (drainage
area of 1 - 4 sgq. mi.)

50 Yr w/o freeboard
or 25 Yr w/ freeboard

Minor waterways (drainage area
of less than 1 sqg. mi.)

25 Yr w/o freeboard
or 10 Yr w/ freeboard

Residential finished floor elev
to be one ft above

100 Yr flood level

Commercial finished floor elev
to be one ft above
or floodproofing required

100 Yr flood level

Street Gutter flow levels

Per Figure IV-1

Drainage inlets spacing (along
streets) so that flow does not

exceed 6-in. at face of curb for

10 Yr storm

No flow escapes right of way
during

i R T e T et SRS RN ER

100 Yr storm
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CONVEYANCE FACILITIES

Conveyance facilities include ditches, culverts, gutters, etc.
Nearly all of Morro Bay's existing drainage improvements consist
of conveyance facilities (as opposed to detention facilities).
As a drainage strategy, new facilities would be designed, or
existing facilities upgraded, to convey the flows associated with
the level of protection recommended above.

STORMWATER DETENTION

Stormwater detention is another common strategy for controlling
stormwater runoff. Through detention the highest flows from a
storm are stored in basins for later release when the storm's
peak flowrates have passed. This practice results in less impact
downstream. Stormwater detention is most efficient when applied
to the upper portions of a watershed. Because Morro Bay does not
have significant land available within the City to detain runoff
from the smaller watersheds and the flows in major creeks are all
too large to effectively detain peak flows, stormwater detention
has only limited applicability within the City.

FLOODPLAIN MANAGEMENT

With the strategy of floodplain management, rather than
attempting to eliminate a floodplain, steps are taken to allow
development to safely occur within a portion of the floodplain
limits. Floodplain management is implemented in the form of City
policies and standards and wusually incorporates some of the
following provisions:

Elevating structures above the floodplain.

Restricting the types of construction allowed in
floodplains.

The purchasing of flood insurance for improvements within
floodprone areas.

The establishment of floodway setback areas to provide for
the right of way for future drainage projects.

The existing City Flood Damage Prevention Ordinance (MBMC Sec.
14.72) contains these as well as other flood plain management

peolicies.

DRAINAGE STANDARDS AND ORDINANCES

Drainage standards and ordinances provide for consistent sizing
of developer-installed drainage facilities and enforcement of
building codes to achieve a uniform level of protection. Through

IV-4



adoption and enforcement of consistent drainage standards,
developers can be required to install facilities which compliment
the area-wide facilities to a pre-planned level of protection.

Current ordinances and anticipated revisions are discussed next
in Chapter V.
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CHAPTER V
EVALUATION OF DRAINAGE ORDINANCES AND STANDARDS

The City's drainage related ordinances depend upon four primary
documents. The Flood Damage Preventlon Ordinance, Chapter 14.72
of the Municipal Code, the Environmentally Sensitive Habitat
District Ordinance, Chapter 17.42 of the Municipal Code, the
Uniform Building Code which is incorporated by reference as part
of the City's Building Code, and the Subdivision Map Act which
provides for a basis for drainage improvement requirements for

new subdivisions.

In reviewing past examples, successful drainage and flood plain
management ordinances generally have the following
characteristics:

1. Reference to and dependance on a comprehensive drainage

master plan, at least for the most severely impacted areas
in the community.

2. Comprehensive flood =zoning that regulates the extent of
encroachments into the flood plain and takes into account
the increase in flooding levels due to future development.

3. Provisions for 1identifying and publicizing the location and
extent of flood hazard areas.

4. Modifications to the local building code to incorporate
sound flood proofing techniques.

The City's ordinances currently meet most of these criteria.
However, they could be made even more effective by clearly
translating the regulatory nature of the ordinances into more
easily administered drainage standards and permit/plan check
procedures.

FLOOD DAMAGE PREVENTION ORDINANCE

The National Flood Insurance Program. (NFIP} reguires as a
condition of participation that communities such as the City of
Morro Bay adopt local flood plain management regulaticons after
receiving flood level data and lood insurance rate maps
(FIRM's) . These local ordinances must be structured to not only
be acceptable to the community but must also meet the basic
regquirements of the federal program. These basic requirements
include elevating new construction above flood levels, flood
proofing certain types of structures, and reserving a portion of
the flood hazard areas as unbuildable.

Each community may adopt the model ordinance suggested by the
Federal Emergency Management Agency (FEMA) or may develop their
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own ordinance consistent with their particular needs. The City

of Morro Bay Municipal Code Chapter 14.72, "Flood Damage
Prevention"”, closely follows the model ordinance suggested by
FEMA.

The flood plain regulation aspects of the National Flood
Insurance Program are a requirement of continued community
membership in the program. It is important to note that the
flood insurance program and its attendant ordinances are
mandatory in order to receive federal funding for projects in a
community. In addition, loans through federally insured lending

institutions to property owners who develop in flood prone areas
are not available unless the City participates in the procgram.
Since 1974 new property owners with mortgages obtained from
federally insured lending institutions have ©been required to
purchase flood insurance if their homes or businesses are located
within identified flood hazard areas. Since 1975 communities can
receive no federal financial assistance, including disaster
relief, unless they participate in the NFIP.

In 1985, the City of Morro Bay received an update of the previous
1979 Flood Insurance Rate Map from which flood insurance area and
rates are established. In North Morrc Bay these maps show
substantial flooding along Morro Creek and to a lesser extent
along Noname and Alva Paul Creeks as well as an area along North
Main Street from Oahu Street to Kodiak Street. 1In Southern Morro
Bay, there are areas along Willow Camp Creek and Quintana Road
which the map identifies as subject to flood hazard and also a
substantial portion of the town near the Embarcaderoc 1is shown as
areas of shallow flooding. The 1985 map update also incorporated
areas subject to high velocity waters from storm waves. Likewise
areas along Atascadero Road near the Wastewater Treatment Plant
and North to San Jacinto Street through the "VRM" property are
covered by flood hazard. All of these areas need attention when
dealing with grading or building permits. The 1985 Flood
Insurance Rate Map is previously shown as Figure III-2.

The Flood Damage Prevention Ordinance 1s the major tool by which
the City applies flood plain management. To be successful, a
flood plain management program must rely primarily on the
establishment of sound flood plain management regulations and
procedures which would include the following:

PERMIT REVIEW

The City Staff responsible for development permits would
review permits to determine compliance with applicable flood
plain management ordinances and obtain information from the
best available sources for reviewing permits with respect to
flood depths. The permit review process would also include
record keeping for the proper elevation for buildings in
accordance with established flood levels.
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RECORD KEEPING

Communities participating in the NFIP are responsible for
keeping records pertaining to permits issued in flood
plains. The following records must be retained and be
available for public inspection.

1. A copy of the Flood Plain Ordinance.
2. Flood Maps and Flood Insurance Study.
3. Elevation of the lowest floor of all new and

substantially improved structures in special flood
hazard areas.

4. Elevation to which structures have been floodproofed
and a file for each development permit that would
contain pertinent correspondence and documentation

regarding flood proofing and construction to and above
pertinent flood levels.

MAP BOUNDARIES & WATER COURSE MODIFICATIONS

Interpretation of map boundaries and modification of water
courses would also be kept on file in order to determine
subsequent changes for flood boundaries and flood hazard
areas.

OTHER INFORMATION

Other information and technical data that will serve for
future analyses of the extent of the flood plains should be
retained.

Recently FEMA published new standards applying to mobile home
parks. These standards require the elevating of new mobile homes
placed in flood hazard areas, even 1in existing parks, and will
also require elevating and anchoring of existing mobile homes in
the event of "substantial improvement"”. Substantial improvement
has been defined to mean improvements that are greater than 50%
of the market value of the unit at the time that the improvements
are made. These standards were to be incorporated in local flood
plain management regulations by April 1, 1987. However, current
legislation in congress is being proposed that may delay the
implementation until 1988. A new model ordinance is being sent
to the City for adoption by September 1, 1987 in order to remain
within the program. This ordinance has a number of minor changes
in addition to the mobile home provisions and if not adopted (or
similar changes made to the City's existing ordinance), the City
will be suspended from the NFIP.




FLOOD INSURANCE RATE MAP

The Flood Insurance Rate Map (FIRM) 1is the basic map of flood
prone areas within the City and is used as part of the ordinances
as well as to rate properties for flood insurance premiums.
There is a discrepancy between flood flows derived by the
original flood insurance contractor and the City's consultant on

this study. The most significant deviation is in Morro Creek in
a 100 year storm. Previous flows were estimated by FEMA to be
14,900 cfs. Current estimates based on a detailed study of the

upper watershed and its hydrologic characteristics reveals that
the flood flows may be in the neighborhood of 8,200 cfs. This
means that the flood boundaries as shown on the City's approved
flood insurance rate maps are possibly larger than necessary and
therefore structures that are currently regulated by the flood
hazard prevention ordinance would be outside of this area if they
are redrawn. Because no major topographic data was developed as
part of this study, these flood boundaries can not be replotted
at this time. . However, the City may wish to pursue a map
amendment with these results which will possibly result in a
lessening of the flood hazard boundaries along Morro Creek. The
concept of Regulatory Flood Boundaries and FEMA suggested mobile
home standards are shown in Figures V-1 and V-2.

ENVIRONMENTALLY SENSITIVE HABITAT DISTRICT ORDINANCE

The Environmentally Sensitive Habitat District chapter of the
City's code designates as stream corridors many of the same areas
the FIRM designates as flood hazard areas. The ordinance allows
only conditionally permitted facilities such as public trails,
foot paths and bridges in a stream corridor. Buffers are also
required and extend 100 feet in non urban areas and 50 feet in
urban areas. There are also provisions for reducing these
buffers after consultation with Fish and Game. Decreased buffers
for existing structures and uses are also recognized.

A combination setback for flood and environmental purposes in
riparian corridors could be coordinated to serve both purposes.
This might be done by reserving the area of worst flood hazard
along the creeks so that a portion of the flood plain that is
equivalent to the NFIP floodway or equivalent to a 100 vyear Q
flowing at 10 feet per second (the limit for containment within
earthen and levees and pipe and wire revetment) which ever is
greater. The Flood Damage Prevention Ordinance would need to be
modified to include this concept and offers of dedication for
future drainage ways could be obtained as development took place
in these areas. In all 1likelihood, however, because of the
density of existing development along the creeks it would be a
lengthy process before sufficient right of way would be available
to allow wider low cost flood protection structures.



SILTATION AND EROSION CONTROL

Another environmental concern relating to drainage ordinances has
to do with siltation and erosion control. In 1979 the Regional
Water Quality Control Board adopted new regulations pertaining to
non point sources of pollution including siltation caused by
erosion. In the ensuing vyears they have insisted that local
agencies adopt sufficient ordinances that will as a minimum
prevent siltation from construction projects from reaching water

courses. The City has in fact experienced maintenance problems
with siltation occurring at several of the 27 Bay and Ocean storm
drain system outlets. It appears that the majority of this

siltation comes from construction projects but is also produced
by typical urban area erosion. The City has relied upon Chapter
70 of the Uniform Building Code (UBC) having to do with grading
and erosion control which includes a requirement to maintain
slopes to control against erosion.

The current concern with the harbor is with siltation and grease
control at different points along the bay front. Special areas of
interest near the Morro Bay Fuel Dock and Bayshore Villas have
led the City to consider the use of silt and grease traps in the

storm drains. One such design being considered is shown in
Figure V-3 and would contain approximately 3 cubic vyards of silt
when properly functioning. A slight modification is shown which

will allow a silt trap to also function as a grease trap.
Several silt traps already installed as part of the Bayshore
Villa's project are somewhat similar in design but it 1is not
conclusive as to whether they are effective in trapping the silt
and preventing it from entering the harbor during peak storn
events. In any event the City should continue its program of
evaluating the erosion control ordinances as well as evaluating
different structures that could be placed within storm drains to
reduce silt and grease loading to the ocean outlets.

FLOOD PLAIN DEVELOPMENT STANDARDS

The following recommended general standards would apply to any
new or substantially improved construction or new development in

flood hazard areas.

ELEVATING AND FLOODPROOFING

In areas shown as flood hazard, all new residential
structures must be elevated above the base flood elevation
(100 year flood) or storm wave heights. All new commercial

structures must either be elevated above the base flood
elevation or floodproofed to-that level.



ANCHORING

All new construction and substantial improvements must be
properly anchored to prevent flotation collapse or lateral

movement of the structure. All mobile homes must meet the
anchoring requirements and are subject to specific tie-down
regulations and performance standards. The anchoring

systems that are typically used are shown in Figure V-2.
CONSTRUCTION MATERIALS AND METHODS

New buildings in flood hazard areas must be constructed with
materials and by methods to resist or minimize flood damage.
The most common method is elevating buildings above the base
flood elevation (100 vear flood). Another method of
protection that is used most commonly for commercial
buildings 1is to flood proof the building including
structural walls that have been reinforced to withstand the
lateral forces of flood flows. Utilities must also be above
flood levels or be floodproofed and secured to prevent
displacement due to water pressure. Heating, air condition
and ventilation equipment is also required to be above flood
levels. In addition, floor drains and other plumbing below
the base flood elevation should be fitted with valves to
prevent backflow of water that would damage the interior of
the building. Utilities, 1including sanitary sewer systems
must be designed to minimize infiltration of flood waters
and sewage systems must be designed to aveocid causing
contamination during flooding. '

SUBDIVISION PROPOSALS AND DEVELOPMENTS
New subdivisions must protect utilities and ensure adedquate

drainage such that public utilities and facilities including
electrical, gas, water and sewer systems are located and

constructed tc minimize damage from flood. Lots must also
be configured so that flood free building sites can be
provided. Building permits must be reviewed for proper

drainage before being issued.
OTHER DRAINAGE STANDARDS

The City currently uses a set of standard drawings for
public improvements in addition to recognized standards from
the County and other sources. Several modifications have
been suggested as part of this report and others will be
required in the future as ordinance revisions are made.
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MOBILE HOME ANCHORING SYSTEMS
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CHAPTER VI
TECHNICAL METHODOLOGY

In order to prepare this Master Plan, an evaluation of the City's
existing (and proposed) storm drain system was performed. This
evaluation involved computer analysis, consideration of the input
of local residents regarding drainage deficiencies, and also
direct observation of runoff  patterns during the heavier
rainfalls of 1985-86. With these techniques, a list of existing
and anticipated drainage deficiencies were identified. Next, a
set of potential projects to correct those deficiencies were
derived, and prioritized according to cost and benefit. The
technical methodology used to analyze the City storm drainage is
described below.

In general, the methods used have been selected as being the most
applicable from well established drainage engineering procedures,
with local data used for the actual analysis and calculations.
The methods used can be separated into two broad categories,
hydrologic and hydraulic. The study of the area's hydrology
provides the amount of stormwater runoff at various points of
concentration within the tributary watersheds, while the study of
the system hydraulics determines the type, size and shape of the
drainage facilities necessary to carry the runoff. The following
sections discuss in detail the hydrologic and hydraulic analysis
methods used in the project study.

HYDROLOGY

The hydrologic portion of the study uses two separate methods to
generate stormwater runoff amounts. For the downtown areas, with
small watersheds, the Rational method of calculating runoff is
used. This method is desireable because it is a well established

method which is easy to apply, and is the method most commonly
used by the local engineering community. The Rational method as
used locally is applicable only to watersheds smaller than 200
acres. The mostly undeveloped watersheds upstream of the City are
considerably larger than this and require a more rigorous
analysis. The Santa Barbara Urban Hydrograph (SBUH) method is a
hydrograph procedure allowing detailed descriptions of the
watersheds applicable to these areas and is used for this study.
The two methods, and their relative merits are summarized below:

RATIONAL METHOD - USED WITHIN THE CITY

1. Established method - familiar to local engineers.

2. Easy to apply, can be wused by other engineers for
projects within the City.

3. Can use criteria developed locally for rainfall, runoff

factors, etc.
Applicable only to areas less than 200 acres.

i
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5. Adopted by the City as a -part of their Engineering
Standards.

SBUH METHOD - USED OUTSIDE THE CITY

1. Applicable to the larger watersheds outside of the
City.

2. Allows detailed description and modeling of watershed
Characteristics.

3. Uses a hydrograph method which <can be wused for
detention basin design.

4. Easily applied computer program which can be used by

local engineers and City staff.

HYDRAULICS

After the flow amounts were determined through the hydrology
portion -of the study, specific problem areas were identified by a
review of the flow gquantities and locations, as well as direct
observation and local experience. These specific problem areas
were studied in terms of the hydraulic adequacy of existing or
proposed facilities on a case by case basis. The proposed
facilities were recommended to provide the 1level of protection
according to the standards described earlier. Some areas of
analysis and the associated methods are listed below:

DROP INLETS:

There are many kinds of drop inlets installed in the City's
storm drain system, featuring different grate sizes, Jgrate
types and bar spacing. The major limitation to analysis of
the existing drop inlet capacities is the variation of the
type of inlets and their elevation relative to flow in the
adjacent streets. This required that the inlets be analyzed
on a case by case basis, and often the problem inlets were
identified first by direct observation during storms.

The City now has two standard designs for drop inlets, what
it calls "Type I" and the higher capacity "Type II". The
proposed projects make use of these 1inlets and 1locate them
according to their interception capacity. In some cases the
adequacy of existing drop inlet capacity was determined from
local experience, particularly in the commercial areas.
Where a shortage of capacity has ©been experienced the
problem area is discussed in the report.

STREET FLOW:

For areas with curb and gutters, the street capacity was

based upon the curb capacities shown in Figure 1IV-1. In
much of the City, however, - the inconsistency of street
crowning, curbs, gutters and roadside ditches makes it
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impractical to assume a consistent allowable street flow for
the existing streets. For this report the flow capacity of
these streets 1is considered adeguate unless that flow is
related to a specific drainage facility being studied, a
proposed drainage system extension, or a known problem area.

CULVERT AND STORM DRAIN ANALYSIS:

Culverts were analyzed according to standard BUREAU OF
PUBLIC ROADS culvert capacity nomographs. Storm drain
piping was analyzed according to open channel flow
calculations based on Manning's egquation. The recommended
projects are based on Reinforced Concrete Pipe (RCP)
culverts. Other pipe materials may eventually be chosen by
the City to be used in a project and may result in different
pipe sizes.
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CHAPTER VII
MASTER PLAN IMPLEMENTATION AND FINANCING

As noted previously, the City's annual budget for storm drainage
is relatively modest in comparison with the potential need for
capital improvements. The fiscal year 1986-87 budget is $112,500
for street and storm drain improvements. The street overlay
program alone requires about $100,000 per year, so only about
$12,500 remained for maintenance and actual drainage improvements
such as the projects recommended in this report.

In order to implement the projects recommended, the existing
budget level for drainage improvements will need to be increased.
There are several vehicles for additional financing that can be
considered by the <City, including the establishment of new
development fees for drainage. This Storm Drain Master Plan and
supporting financing programs can be implemented by the adoption
of new ordinances and the development of new revenue sources as
discussed below.

ADOPTION OF MASTER PLAN

This Master Plan includes a number of projects which have been
evaluated and prioritized according to need, and will be
subsequently considered according to cost. The adoption of a
master plan 1is an integral part of the City's Public Works
planning effort, and will provide the City with a tool for a
systematic and purposeful approach to stormwater management.

It is anticipated that public hearings will be held to discuss
this plan. This will provide for public input regarding the
recommended drainage projects, ordinance revisions and financing
methods that might be employed.

FINANCING AND BUDGETING

There are several revenue vehicles that the City could use to
finance the improvements called for in this master plan.
Drainage improvements within the City have traditionally been
funded through the Public Works portion of the General Fund.
Facilities have also been installed as required by subdivision
and development conditions of approval. Often these subdivision
improvements are sized to take drainage entering the site from
upstream and in some cases developments have been required to
take drainage a considerable distance downstream. However, the
General Fund continues to be the primary source of monies for the
drainage improvements for the City. Additional funding will be
regquired to finance the recommended projects. Other than an
increase in the General PFund allccation for drainage projects,
the following are financing methods available to generate the

necessary funding:



DEVELOPMENT TAX

The City can implement a development tax on new construction
to finance all categories of public improvements within the
City including drainage improvements. A tax of this sort
has been taken to being a general tax and not a special tax
and therefore outside of the limit of Propositicn 13 and not

subject to voter approval. The City of Atascadero has
recently adopted such a tax for financing numerous
improvements within the City. However, a basic criterium is

that these monies can not be earmarked for any special use
and must flow to the General Fund.

DRAINAGE IMPACT FEE

The City <can also adopt a drainage impact fee on new
construction whereby new construction would pay a fee based
on some relationship to 1its impact on the local drainage
system. Some communities have adopted this fee with some
credit given if a portion of the on-site drainage
improvements built as part .of the development also
accommodate regional drainage. This type of a fee is not
subject to Proposition 13 and has been adopted by a number
of California communities including the City of San Diego.
Such a fee can be based on the amount of runoff created from
different types of development with a different amount of
fee expected from detached single family dwellings versus
other more intensive developments such as motels or hotels.
As an example, the Los Angeles County Flood Control District
has computed runcff factors and based assessments on runoff
factors for different kinds of properties throughout the
District.

ASSESSMENTS

Benefit assessments can be made similar to special
assessment district proceedings. However, bond financing in
the case of benefit assessments is usually not used. Rather

funds are collected over an area that will benefit from a
future improvement and the improvement is then constructed.
This has the advantage of having the funds available to do
the work rather than waiting for the funds to be collected
over a long period of time with the uncertainty of inflation
eroding the value of earlier funds collected.

Special assessment district financing can be used to place
assessments on all property within a drainage area for a
specific project. Typically, the 1913 and 1915 acts are
used to accomplish these projects. The process is well
known to the City which has used it in the past for other
Public Works types of projects.
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SUBDIVISION FEES

The Subdivision Map Act provides (in section 66483) that
local ordinances may be adopted to 1impose fees on new
subdivisions for storm drainage and sanitary sewer off-site
facilities. These fees can be collected in an area that has
been designated and adopted as part of a drainage plan that
includes an estimate of the total cost of constructing the

facilities. This Master Plan has been designed to
accommodate such an ordinance. The fees collected can be
deposited in a "drainage facilities fund"” and can only be

expended for the construction of the designated facilities
or to reimburse  .the General Fund for funds advanced for
these projects. Such an ordinance must also provide that
the fee imposed does not exceed. the pro-rata share of the
total cost as if the cost had been apportioned uniformly on
a per acre basis within the area.

ORDINANCE REVISTIONS

Several ordinance -revisions are suggested in this Master Plan,
some of which are optional and others which are required by the

National Flood Insurance Program (NFIP). The City must revise
its ordinance to be compatible with the national regulations by
September 1987. The main thrust of these revisions have to do

with the regulation of mobile homes within flood plains and
require the elevating of existing mobile homes when replaced and
the anchoring of existing units.

Other code revisions required to be in conformance with the NFIP
are contained in the FEMA regulations published in the Federal
Register in August of 1986. It is recommended that the City
review FEMA's model ordinance and decide on the exact changes
needed. This will sustain the City's participation in the
National Flood 1Insurance Program and insure that its residents
can buy flood insurance. Without participation in the NFIP,
mortgages cannot be obtained from federally insured lending
institutions for property within flood prone areas.

In addition to the required ordinance amendments "flood
protection setback areas" can be established which can provide
for relatively low cost flood control improvements over a period
of years and also be consistent with the City's Environmentally
Sensitive Habitat Districts. The procedures for establishing
such setback areas are based on engineering calculations which
reserve the area of worst flood hazard to be maintained as a
floodway free of encroachments.
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FLOODPLAIN MAPPING

An integral part of regulating flood-hazard areas 1s the
calculation and mapping of those areas. Because this study has
found that the some of the flows previously used by FEMA to
produce flood insurance maps appear excessive, a recalculation of

flood-prone areas should ' be performed so that new flood
boundaries could be mapped. These calculations could only be
done with accurate topographic mapping along the major water
courses and were beyond the intent of this report. In order for

the revised mapping to be accepted by the NFIP, it must be
processed as a Flood Insurance Map amendment by FEMA.

PERIODIC REVIEW AND UPDATING

A drainage master plan should be revised as policies and physical
features change within the City. A periodic review of this
report should be made in order to determine the revisions needed.
Because the formal adoption of a drainage master plan is a
requirement if the City wishes to utilize the provisions of the
Subdivision Map Act dealing with drainage fees, it is anticipated
that updates would be evaluated yearly.

VII-4



CHAPTER VIII
EVALUATION OF SPECIFIC PROJECTS

This chapter presents discussion and recommendations for 22

drainage problem areas within the City of Morro Bay. The
drainage problems were identified through a combination of
watershed and hydraulic analyses, discussions with City staff,

and the experience of the local residents and business pecple.
Along with each project recommendation is a cost estimate and a
priority ranking.

The priority rankings were based upon a weighting of four

categories. A drainage problem with the potential to cause
property damage was given four points, potential traffic problems
were assigned two points, a drainage problem in an area of high

intensity use was also assigned two points, and a problem which
lingered on in the form of ponding or extended flows was given

one point. None of the problems were considered life or health
threatening, and therefore this was not considered in the
ranking. A problem was considered to be a high priority if it

earned four or more points, less then four and two or more points
is a medium priority, and less than two points is a low priority
project. '
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER: 1

NONAME CREEK

Noname Creek is located at the northern edge of the City of Morro
Bay's residential area. Most of its 279 acre watershed 1s steep
hillside grasslands with a small amount of residential area east
of Highway One at the lower end of the watershed. The facilities
of this watershed should be designed to carry a 10 year flow with
freeboard, and a 25 year storm without freeboard.

The Creek enters a 36" diameter culvert through a flat concrete
headwall located at the ©Navy Fuel Storage Facility. The ground
surface is approximately 5.5 feet above the culvert invert. The
culvert conveys the flow to the west beneath Panorama Drive and
beneath a condominium development adjacent to Panorama Drive.
The Creek emerges in a poorly maintained channel west of the
condominiums and flows to Tide Avenue where it enters a 48"
diameter CMP culvert. The ground surface is approximately 6.6
feet above the culvert invert. The water emerges from the 48"
culvert west of Tide Avenue between Whidbey Street and Vashon
Street. It then flows through a wide unimproved drainage channel
to Main Street where the water enters a 54" diameter RCP CALTRANS
culvert through concrete wing walls and drains to the west
beneath Highway 1 and discharges to the beach. Main Street is
approximately 13.7' above the invert of the 54" diameter culvert.
The streets in the vicinity of Noname Creek do not have curbs.

There is a Standard 0il containment basin, consisting of two
ponds, near the top of the Noname Creek watershed. This basin
has a large diameter overflow pipe as well as a valved drain
beneath the dam. If drained prior to a storm, the ponds serve as
detention basins, retarding peak flows in the Creek. Standard
0il does operate the basins to be normally empty as to be full
would defeat the ability to store and contain oil. As a result,
the ponds play an important role in preventing lowering peak
stormwater runcoff amounts. However, the outlet to the basin is a
valved outlet, dependent upon the awareness of an operator to
insure that the basin 1is properly drained. For this reason the
beneficial effect of the oil containment basins cannot be always

counted upon.

DRAINAGE PROBLEM:

Without considering the role of the oil containment basins as
detention basins, the existing 36" culvert beginning in the Navy
fuel storage facility yard appears to be too small to accommodate
even a 10 year event. Water will surcharge at the inlet and flow
across an open field towards Panorama Drive and then to Tahiti
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Street. There is the potential for some property damage to the
condominiums located at the corner of Tahiti Street and Panorama
. Drive and possibly to houses along Tahiti Street. Almost all of
the excess flow will be deflected by the condominiums toward

Tahiti Street.

The channel located between Panorama Drive and Tide Avenue is
relatively unimproved and is clogged with foliage. The 48"
diameter CMP culvert at Tide Avenue Immediately downstream from
the unimproved channel is adequate for a 10 year storm but not
for a 25 year storm. Overflow from this culvert will have a
definite impact on residences immediately west of Tide Avenue and
along Vashon Street, the overflow channel.

However, it is not clear exactly how much of the flow from a 25
year event would reach the 48" diameter culvert, since some of
the excess flow would continue down Tahiti Street toward Main
Street. The unimproved channel located west of Tide Avenue is
adequate in size because the adjacent houses are constructed well
above and horizontally distant from the channel. However, the
channel makes a sharp turn at Main Street, greatly reducing its
capacity at that point. The hydraulic characteristics of the
channel could be significantly improved with some grading and
foliage control. The CALTRANS 54" culvert is adequately sized
for a 100 year storm event although water will be significantly
higher than the culvert entrance. There should be no property
damage adjacent to this culvert as long as the culvert remains
clear of debris. A grading and maintenance program is needed for
this channel, particularly since ‘houses are located along each
side of the <channel and will be directly effected by channel

surcharging.

The Flood Insurance Rate Map (FIRM) delineates the boundaries of
a 100 year flood event passing through the residential area along
Noname Creek. The conclusions of the Flood Insurance Study are
essentially the same as in this report although the flow may not
actually overflow Highway One, as indicated by the FIRM. If
there is debris clogging the CALTRANS 54" culvert then the runoff
could backup and flow across Highway One. Otherwise the existing
culvert is probably sufficiently large. Also, the FIRM shows the
excess flood water spreading out along Panorama Street, flowing
around the condominiums, and then reentering the Creek. It is
more probable that the excess flows will be deflected by the
condominiums down Tahiti Street.

Local ‘experience has shown that there has been little of the
flooding predicted by traditional methods. This lack of flooding
may be attributed to the o0il containment ponds serving as

detention basins. Runoff analysis of the potential flows
originating above and below the basins supports the theory that
the ponds are significantly moderating the peak flows. Because

of this important relationship, Standard 0il should be encouraged
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to maintain the water levels in the ponds as low as possible, to
provide the maximum amount of detention volume available,
consistent with the requirements of o©0il containment. If the
ponds are inadvertently allowed to remain full during a peak
flood event so that no detention occurs, the downstream channel
will experience significantly higher peak flows.

According to the City Staff, there is a drainage easement under
the condominiums next to Tahiti Street but not elsewhere between
Tahiti Street and Highway One. The lack of a drainage easement
makes flood control action difficult. Responsibility for the
maintenance and improvement of flood routes 1is not clearly
defined relative to existing improvements that may be damaged by

flood water. Future improvements and drainage responsibility may
be controlled and clearly defined through the permit process.
For existing drainage routes without easements, where the City

meets with opposition from property owners when attempting to
implement drainage improvements and maintenance activities, the
City should attempt to clearly document the limits of the City's
liability and to inform the property owners of their own
liability.

POTENTIAL SOLUTIONS:

1. Complete a study delineating the role of the 0il containment
ponds as detention basins, comparing the relative costs of
maximizing the potential of the basins and installing a new
storm drain in Tahiti Street to the existing channel west
of Tide Avenue. '

2. Examine the existing ponds' ability to withstand a major
flood event and determine the danger to property and public
safety if the ponds are found to be inadequate.

3. Encourage the installation of automatically operating drain
inlets that will optimize the detention capacity of the oil
containment ponds. .

4. Complete a study examining the feasibility of installing a
relief -storm drain for the existing 36" storm drain.

5. Clean and Jgrade the existing drainage channel between the
condominiums and Tide Avenue to maximize the flow capacity
of the available area. Building improvements that could
contribute to debris within the channels should be removed.

6. Increase the frequency of c¢learing the drainage channels
between Panorama Avenue and Main Street of debris that
clogs culverts and restrain flows during a flood. The

channels should be observed to determine a cleaning interval
that will maintain the channels in a clear state.

VIII-6



7. If other improvements are not considered, provide an
interception storm drain in Tahiti Street to direct flood
waters flowing down Tahiti Street back to the drainage
channel. These improvements will minimize damage caused by
overflowing flood waters that are deflected by the Panorama
Drive condominiums down Tahiti Street,

8. Clearly define the responsibility for maintaining and

improving drainage routes. Document the responsibilities
and inform all of the parties involved.

HYDROLOGY :

Noname Creek at Highway 1, without the detention effect of the
0il containment ponds

Q10 = 101 cfs
Q25 = 136 cfs
Q100 = 191 cfs

Noname Creek at 36" CMP culvert, Tahiti Street, without the
detention effect of the o0il containment ponds.

Q10 = 84 cfs
Q25 = 113 cfs
Q100 = 158 cfs

Noname Creek at oil containment ponds.
Q10 = 43 cfs Q25 = 57 cfs Q100 = 79 cfs

Noname Creek between oil containment ponds and 38" CMP culvert,
assuming no flow from the ponds.

Q10 = 54 cfs Q25 = 71 cfs Q100 = 97 cfs

Flood Insurance Study flows at Panorama Drive, not including
overflows.

Q10 = 105 «cfs Q50 = 615 cfs Q100 = 1010 cfs
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Flood Insurance Study flows
overflows.
Q10 = 100 cfs Q50 = 240

Flood Insurance Study flows at

Q10 = 180 cfs Q50 = 700

Flood Insurance Study flows at
overflows.

Q10 = 100 <cfs Q50 = 170

at Tide

cfs Q1
Whidbey Way
cfs

Q1

Yerba Buena

cfs

Q1
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 1
NONAME CREEK
COST ESTIMATE

July 1987

I el n oo ot e e e ottt oo e o=t e e i ! __________ - I oo E AT TLZICSIZZIZnEIDTZIzZzZ-zZzZ==
[ TTEM| DESCRIPTION [QUANTITY | UNITS . ONIT CO5T | I
l::::! ———————————————————————————————————————————————————— :::i ————————— :! ---------- i -------------- 1 ------------- ‘
| 1| 18" RCP STORM DRAIN PIPE | 360 [Lin. Fr. | $50.00 | $21,500.00 |
| 2| 21" RCP STORM DRAIN PIPE | 315 {Lin. Ft. | $64.00 | $58,560.00

[ 3] 27" RCP STORM DRAIN PIPE l 485 |Lin. Ft. | $73.00 | $35,405.00

| 4 | CATCH BASINS - TYPE I | S ifach | $1,700.00 |  $3,500.00
|5 | CATCH BASINS - TYPE [I | 2 |Each I $2,100.00 | $4,200.00 |
| 6 | REMODEL EXISTING CATCH BASIN | 1 {Each | $2,500.00 | $2,500.00
|7 | STORM DRAIN MANHOLE | 3 |Each | $2,500.00 | $7,500.00
| o] | | | |

|9 | | | |

10| | | | |

i::::: ------------------------------------------------------------------ sIsszIssooSooIoTIooTonSSToITTTISSIIDoos =
| CONSTRUCTION SUBTOTAL | $138,2585.00

I _________ _——— e e e e e e o o e e A s 2 8 o e e e e e e et 2 i S . 0
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | §13,826.50

l — - e e e et e e o o et ettt 4t s o e
| SUBTOTAL | $152,091.50
— - : U U
| CONTRACT ADMINISTRATION @ 15% OF 3SUBTOTAL | $22,813.73

i _______________________________________________________________________________________________________________
| PROJECT SUBTOTAL | $174,905.23

I ________________ o o e e e v 2 e o e e e et 2 a2 e 2 e 4 2 e
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | $17,490.52
I;::::::::::::::::_”'———:::: ____________ Ptfoeofdenfns et St PP n it iion il e e oege e oo i i s
| TOTAL PROJECT COST | $192,395.75

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER: 2

BEACHCOMBER DRIVE AT ORCAS STREET

This area 1is the downstream path for Nassau Street watershed.
After flowing beneath Highway 1, the water travels through an
unimproved channel to Mindoro Way adjacent Beachcomber Drive, and
. then spills out onto the pavement and flows toward a culvert

under the Atascadero Beach State Park. The watershed includes
residential and steep hillside grassland areas and Highway 1.
Existing peak flows are reduced by the undersized inlet capacity
at Highway 1 {(see project number 2). The facilities of this
watershed should be designed to carry a 10 vyear flow with
freeboard, and a 25 year storm without freeboard.

DRAINAGE PROBLEM:

The unimproved channel 1is subject to erosion and should be
examined after large flows to check for damage. The ocutlet at
Mindoro Way is uncontrolled and unnecessary erosion is occurring
at that point. There will be erosion damage to the banks below
Beachcomber Drive, particularly opposite the outlet of the
unimproved channel. During a peak flow event pedestrian activity
in that area will be hazardous.

According to the City Staff there 1is no drainage easement
between Highway 1 and Mindoro Way. The responsibility for
maintaining the existing drainage path or installing improvements
if the wupstream CALTRANS culvert size is increased (see project

number 3) is not clear.

POTENTIAL SOLUTIONS:

1. Install a confined drainage path from the unimproved channel
cutlet to the State Park culvert. This channel could be
made to appear as a natural waterway with rock and foliage
lined banks and a bridge for pedestrian traffic.

2. Clearly define the responsibility for the maintenance of the
drainage route and for completing improvements. Document
the limits of the City's responsibility and inform the
property owners involved.

HYDROLOGY :

Peak flows assuming 70 cfs from the 36" RCP Highway 1 culvert.

Q10 = 95 «cfs Q25 = 97 «cfs Q100 = 107 cfs
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 2
BEACHCOMBER DRIVE OVERPASS AT ORCAS S5TREET
COST ESTIMATE

Zz2zszsIssEEEsIIsIsssssas I | == .
| [TEH| DESCRIPTION IQUANTITY | UNITS | UNIT 0OST |  COST |
i::::t ______________________________________________________ I “““““““““ J —————————— ’ ____________ !:‘""‘“"":::::!
| 1] 42" RCP STORM DRAIN PIPE | 200 |Lin. Ft. | §112.00 | $22,400.00 |
| 2 | CATCH BASIN CULVERT HEADWALL | 1 |Each | $4,000.00 |  $4,000.00 |
|3 | MISCELLANEOUS CONNECTIONS, GRADING AND STREET REPAIRS | i | $9,000.00 |  $3,000.00 |
P | | | | i
P | I | | |
b6 f | | | |
{7 | | | | i
PR l | l | |
|9 | | | | E
P10 | | l ! |
I:.:: ““““““““““““““““““““““““““““““““““““ = === '"“::::::::::;:::::::::::2::::::::::Z:::;:::i
| CONSTRUCTTON SUBTOTAL | $35,400.00 |
f oS omoommommooooes |
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $3,540.00 |
| e o oS 2
| SUBTOTAL : | 438,940.00 |
f=-=mmem it |
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $5,641.00 |
R e o smssmmmsoom oo 1
| PROJECT SURTOTAL | 344,781.90 |
| - T omomoosooeomoes |
| PROJECT CONTINGENCIES @ 10% OF PROJECT SURTOTAL | $4,478.10 |
‘::::::;:::::::—"—"“"—“"“""""""“"""'""“"""—_"-'“':::: """""" :“'-_"'_":Z::;:::::::::::::::;::::::::::::::2:!
| TOTAL PROJECT COST | $49,259.10 |

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)




CITY OF MORRGC BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER: 3

NASSAU STREET AT MAIN STREET

At the intersection of Nassau Street and Main Street there is a
5'x3' grate inlet with a curb inlet at the southeast corner of
the intersection and a 4'x8" curb inlet at the west side of the
intersection. The inlets lead to a 36" RCP CALTRANS culvert that
drains to the west beneath Highway One. The top of the grate is
6' above the culvert invert, and Highway One is approximately 5
above the top of the 1inlet grate. The watershed includes
residential and steep hillside grassland areas and Highway One.
The lower blocks of Nevis Street and Nassau Street have curbs and

gutters.

DRAINAGE PROBLEM:

The CALTRANS culvert is undersized for the magnitude of flows
that will occur, even for a 10 year event. Also, the inlet
capacity is clearly too small to wutilize the existing culvert
capacity. With the inlets and culvert operating in the most
efficient manner, the street will be filled 1 to 3 feet deep
during a 10 and 100 year storm events. If the water could fill
the intersection to the Highway One road surface or so that water
flows out to the north, Main Street will be flooded to Panay
Street to the North, approximately one block east to Tide Avenue,
and to Java Street to the south. Whether or not it would reach
this depth would depend on the hydraulic characteristics of the
inlets. According to the Flood Insurance Study, the 100 year
event will flood north almost to Orcas Street, east almost to
Tide Avenue, and south to Kodiak Street.

POTENTIAL SOLUTIONS:

1. Install a larger culvert or a parallel culvert beneath
Highway 1.
2. Provide sufficient inlet capacity to completely wutilize the

culvert capacity.

-

3. Extend a storm drain system up the adjacent streets to

intercept the street flow.

A combination of solutions 2 and 3 were selected as the most cost
effective manner of improving this drainage problem.

HYDROLOGY :

Q10 = 74 cfs Q25 = 84 cfs Q100 = 108 cfs
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CITY OF MORRO BAY
STORM ORAIN MASTER PLAN

PROJECT NUMBER 3
NASSAU STREET AT MAIN 3TREET
COST ESTIMATE

July 1987
!:-*—*-—--::::: ——————————————— STCTSSIS2IICSIISSITCIZITISITISINED ’*'—*—“'——:I """"""""" I'-——-—~—--*—**—:::::::::;:::;
ITEM| DESCRIPTION QUANTITY | UNITS | UMIT 0OST | €05 |
l:::: """"""""""""""""""" I ESITEISESITCISTSEISSEIISZSSSossoos | ““““““““““ ! ---------- i ————————————— I:::: ““““““ :l
1| 18" RCP STORM DRAIN PIPE | 55 Lin. Ft. | $60.00 | $3,300.00 |
2 | 24" RCP STORM DRAIN PIPE ! 740 |Lin. Ft. | $08.00 | $50,320.00
3 | CATCH BASINS - TYPE [ 1 S |€ach | $2,100.00 | $10,500 00 |
4 | STORM DRAIN MANHOLE | { |Each | $2,500.00 | $2,500.00 |
5| | | ! | !
6 | | | | i |
T i | 1 | |
8 | i ( | f i
S | ! | | i |
10| | | | i i
::::"—~--':::::—-—----——**-:::::'--'*--—-----**'—-—:::;::"‘""'—“*"-"-"-'-‘:::_::::::::::::::::::::::::::::‘::'::::l
{ CONSTRUCTION SUBTOTAL | 4$66,520.60 |
-, v |

ENR INDEX = 4387 (BASE YEAR, 1613 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER: 4

ALVA PAUL CREEK

Alva Paul Creek drains an 1100 acre watershed consisting mostly
of steep hillside grasslands, a small amount of residential area
‘and Highway One. The Creek emerges from the hills at Del Mar
Park and flows parallel to and North of Island Street. The Creek
passes beneath Main Street and Highway One through two 5'x 5'

concrete box culverts. Main Street is 7.2' above the culvert
inverts and Highway One 1is approximately 14' above the culvert
inverts. The facilities of this watershed should be designed to

carry a 25 year flow with freeboard, and a 50 year storm without
freeboard.

The water emerges from the concrete box culverts west of Highway
One into an unimproved channel that flows between houses located

along both sides of the channel. At Beachcomber Street the water
passes through three 5' diameter culverts to the beach. The two
lower culverts have 5'x 5" concrete box culverts 1In the mid
section of the culverts. There are two 72" culverts buried in

the sand at the beach beneath a dirt access road leading to the
Atascadero Beach State Park.

Similar to Noname Creek, there is a Standard 0il containment pond
located less than half way up the watershed from the residential

area. The pond serves as a containment basin in case of a major
0il spill and has a concrete overflow channel as well as a 5'
diameter CMP overflow pipe. The pond also has a valved drain

pipe beneath the dam that is wused to release water, maintaining
the water level in the pond well below the spilliway. If operated
properly, the dam can serve to retard peak flows in the Creek.
If the dam is full, it will not assist in limiting peak flows.
Standard 0il regularly lowers the water level behind the dam
because spillway flow defeats the purpose of the oil containment
dam and using the &' diameter overflow pipe contributes to
erosion at the base of the dam.

DRAINAGE PROBLEM:

The existing 5'x 5' concrete box culverts are inadequate to
accommodate the flows without flooding Main Street and possibly
Highway One. This area is shown as a 100 year flood plain in the
FIRM.

There have been extensive design activities by Garing, Taylor &
Associates, including a channelization design of the Creek east
of Highway One and the design of inlet and outlet improvements
for the existing CALTRANS culverts. These improvements were not

VIII-20



constructed because the property owners along the Creek would not
approve the formation of drainage easements or the installation

of the improvements.

There has been controversy in the past surrounding efforts to
install stream bank protection west of Highway One and the
implementation of Iimprovements to the drainage channel on both
sides of Highway One. The second residence west of Highway One
and south of the unimproved drainage channel has experienced
severe erosion and flooding. The first residence west of Highway
One and north of the unimproved drainage channel 1is experiencing
erosion problems. Property lines on both sides of Highway One
extend to the center of the Creek, making action by the City
difficult. The legal responsibility for controlling the flood
water and making drainage system improvements 1is unclear because
the drainage channel is located on private property and a
drainage easement does not exist. East of Highway One there are
improvements constructed in the stream bed that can increase
future flood damage by providing debris that will clog the
downstream channel by inhibiting flow. The drainage channels
are designated as a Sensitive Habitat Area, which will limit the
degree of modifications which can be made to the creek

POTENTIAL SOLUTIONS:

1. Reguire that each stream improvement plan submittal address
the impacts along the complete length of the section of
stream involved rather than merely approach the problems as
site specific to the applicant.

2. An alternative would be to develop a comprehensive plan for
providing long term improvements for each discrete section
of the stream, working closely with the streamside property
owners to clearly establish the limits of potential damage
and acceptable solutions.

3. If property owners refuse to remove Iimprovements from the
streambed that will 1inhibit flow or 1increase debris
potential, or refuse to consent to necessary improvements,
the City should document the limits to the City's liability
for future flood damage and to make the property owners
aware of their own liability.

4, Complete a study to determine if the Standard 0il
containment pond can be utilized to = serve as an
automatically operating detention basin while still serving
as an o0il containment basin. This existing facility may be
the reason that flooding does not occur more regularly along
the Creek. Complete Iimprovements to the pond to optimize
its usefulness as a detention basin.
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5. Establish a program of streambed maintenance to maintain the
stream clear of obstructions and debris that could

contribute to clogging.

Solution 3 1is presented as the propcsed solution for this
drainage problem. However, the conceptual improvements suggested
could be constructed either as an entire project, with City
involvement, or piecemeal by the property owners.

HYDROLOGY :

Flows at Main Street, without consideration of the detention
effects of the Standard 0il containment pond.

Q10 = 312 cfs Q25 = 429 cfs Ql00 = 624 cfs
Flows above the o0il containment pond.
Q10 = 235 cfs Q25 = 319 cfs Q100 = 453 cfs

Flows below the o0il containment pond tc Main Street, assuming
100% interception of the flows above the cil containment pond.

Q10 = 158 cfs Q25 = 212 cfs Q100 = 297 cfs

Flood Insurance Study flows at Main Street, not including
overflow from the channel.

Q10 = 450 «cfs Q50 = 1350 cfs Q100 = 2200 cfs

Flood Insurance Study flows at Tide Avenue (extended), not
including overflow from the channel.

Ql0 = 450 <cfs Q25 = 1800 cfs Q100 = 2900 cfs
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& ASSOCIATES ALVA PAUL CREEK ’ Vii-8




=

g

o

~u

v
e
it

o~
o W

Z
<
-l
o
0 8
w
-
)
<
b
=
<
oc
0
2
@
O
-
o
>
<
m

MORRO.

WALLACE
& ASSOCIATES

JOHN L.

ALVA PAUL CREEK




CITY OF MORRO BAY
STORM ORAIN MASTER PLAN

PROJECT NUMBER 4
ALVA PAUL CREEK
COST ESTIMATE

july 1987
|zeszsszszszsssazs S ——— ! ==z|zzzszazaes |zsszozzazss S — |
NEl DESCRIPTION [QUANTITY | UNITS | UNIT COST |  cOST
frior ol Ripuo-spomdu oo aed ,"""""'""—i""_d__"::_l"'“"‘—_—"“'““ ’:_ ===z zZ=Z
1| CLEAR AND STRAIGHTEN CHANNEL WEST OF SANDLEWOOD ] | [ $4,000.00 | $4,000.00
? | CLEAR CHANNEL - HIGHWAY TO SANDLEWOOD I | | $6,000.00 [ $6,000.00
3 STRAIGHTEN AND GRADE CHANNEL - HWY. TO 300" WEST OF HWY‘ | [ $12,000.00° $12,000.00
4 | INSTALL GABIONS OR RIP-RAP SAME AREA AS ABQVE | [ | $59,000.060 | $59,000.00
5 | REMOVE OBSTRUCTIONS IN CHANNEL - MAIN TO DEL MAR PARK | I | §4,000.00 | $4,000.90
6| I l I |
7 | | i |
8 | | | I |
9 | l | | |
10 | | | |
‘ ______________________________ - i umsiin- G et = LoD IEIZI===S
] CONSTRUCTION SUBTOTAL | $85,000.00
1 - e e o e e e ot e o o e o 8 e e e o e 7t o et e et
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL { $8,500.00
l - e o e e 0 e e
| SUBTOTAL , | $93,500.00
A I e
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL L $14,925.00
l e et e o o e e e e i i e St e e ok e 0 4 o e e e e ok et o k2 s e o e et it
| PROJECT SUBTOTAL | $107,525.00
‘ ________________ ——— e e o e o e o et e o o e
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUSTOTAL | $10,752.50
! LI E LTI IS S LS S oIS SISO NS IIIILISISDSSSIIZCS=S NI L LI IS I LTS L L L SRS IS LSO IZILIICSIIRERETmEzZZzZozZzozT
[ TOTAL PROJECT COST I 3119,277.50

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 5§

BALI ST. - SANDLEWOOD TO HIGHWAY ONE

This watershed contains residential areas east of the Highway One
and some drainage from the highway itself. There are existing
storm drain systems east and west of this location. This area is
essentially the gap between the two systems. On the east, water
is picked up in basins in Main and Sequoia Streets and from
ad jacent private property. This drainage is conveyed via a 24"
RCP drain under the highway to Bali St. where a freeway overside.
drain discharges. Two blocks to the west at Sandlewood and Bali

is the upper end of a storm drain that conveys water to the ocean
via a beach outlet.

DRAINAGE PROBLEM:

The existing storm drain system has a gap in it between Highway

One ant Sandlewcod Avenue. To prevent an excessive amount of
overland flow 1in this area, a culvert system should be installed
connecting the existing systems. The best solution for the

problem is to construct a storm drain to pick up the subject flow
and complete the overall drainage system for this area.

HYDROLOGY/HYDRAULICS:

Q10 = 7 cfs Q25 = 8 cfs Q100 = 1licfs

VIII-26



LEGEND OF PROPOSED FACILITIES

8 DROP INLET COMBINATION TYPE
TYPE | UNLESS OTHERWISE NOTED

‘0 STORM DRAIN MANHOLE

mm RCP STORM DRAIN PIPE
(18" DIA. UNLESS OTHERWISE NOTED)

JOHN L. WALLACE MORRO BAY STORM DRAIN MASTER PLAN FIGURE
& ASSOCIATES [BALI STREET - SANDLEWOOD TO HIGHWAY ONE | VII=10
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 5

BALI ~ SANDLEWOOD TO HIGHWAY NO.1

COST ESTIMATE

|
| 18" RCP STORM DRAIN PIPE |
| 24" RCP STORM DRAIN PIPE |
| INLET STRUCTURE ¥ T |
| CATCH RASINS - TYPE I » |
| REMODEL EXISTING CATCH BASIN OR REMOVE AND REPLACE R
| STORM DRAIN MANHOLE ' ' |
| REMOVE ORFLECTING CURB, ETC. {
I l
l l
| |

<
o)
et

D O > O3
O Sy O > oD

PR B N o ]

> 3 D D

B o P

> o —a R~

- - -
L O O ~I D e o

[ =

$1,200.00
$40,800.00
$2,100.00
$1,700.00
$1,900.00
$2,500.00
$300.00

| PROJECT SUBTOTAL

(_ —— ——— -

| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL




CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 6
SAN JACINTO STREET AT MAIN STREET

The intersection of Main Street, San Jacinto Street, Alder Street
and Highway One has a number of existing drainage improvements.
At the north end of the intersection there is a CALTRANS 24"
diameter RCP culvert with an inlet between Main Street and
Highway One, within the Highway One right of way. This culvert
drains to the west under Highway One and has a flat concrete
headwall. On the south side of the intersection there are two
36" diameter RCP CALTRANS culverts with inlets located between
Main Street and Highway One. These two culverts drain to the west
under Highway One and have a flat concrete headwall. A 24"
diameter RCP culvert drains the area between Alder Street, San
Jacinto Street and Main Street, at the north side of the
intersection, beneath San Jacinto Street, to the two 36" diameter
culverts. A 36" diameter RCP culvert drains the area between
Main Street, San Jacinto Street and Alder Street, at the south
side of the intersection, beneath Main Street, to the two 36"
‘"diameter culverts. The watershed includes predominately
residential areas with some steep hillside grassland and Highway
One.

DRAINAGE PROBLEM:

The street flow in the intersection is poorly directed toward the
existing drainage facilities. Water flowing from the north along
Alder Street flows across San Jacinto to the 36" culvert rather
than to the 24" <culvert located at the north side of the

intersection. Water flowing from the north toward the CALTRANS
culvert must sheet flow across a wide sandy area before reaching
the entrance, resulting in excessive sand deposits in the
CALTRANS 24" diameter culvert. The narrow strip of land between
Alder Street, Main Street and San Jacinto Street, at the north
side of the intersection, is without curbs and gutters, allowing
uncontrolled sheet flow between the streets rather than

effectively utilizing the existing 24" culvert.

The culverts themselves have the capacity to carry 25 year storm
flows. The inlets, however are undersized and poorly placed
resulting in a lack of utilization of the culvert capacity. A
100 year event could also be drained, assuming that the deposited
sand in the Caltrans culvert 1is removed through scouring,
although there would be local intersection flooding.

POTENTIAL SOLUTIONS:

1. Provide a comprehensive intersection improvement plan.
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2. Install curbs, gutters, c¢ross gutters, drop inlets and
intersection storm drains to direct the flows toward the
existing culverts.

3. The flow paths should be 1lined and delineated to avoid
excessive siltation and unnecessary sheet flows. If the
property on the north side of the intersection between Main
Street and Alder Street is developed, careful consideration
should be given to the impacts of drainage and the potential
for flood damage to the development.

'HYDROLOGY :

Flows that can be expected in the intersection include the

following.

Q10 = 46 cfs Q25 = B2 cfs Q100 = 67 cfs
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LEGEND OF PROPOSED FACILITIES

8 DROP INLET COMBINATION TYPE
TYPE | UNLESS OTHERWISE NOTED

O STORM DRAIN MANHOLE

mm RCP STORM DRAIN PIPE
(18" DIA. UNLESS OTHERWISE NOTED)

) 110G 20C 300 4CQ
SCALE IN FEET

JOHN L. WALLACE MORRO.BAY STORM DRAIN MASTER PLAN | FIGURE
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER &

SAN JACINTO STREET AT MA[N STREET

COST ESTIMATE

July 1987
i |===== e |
TTEM! DESCRIPTION [QUANTITY | UNITS | UNIT COST | £03 i
Pttt [ oo o i Rttt et S peaba g ferper it it deeian e l ———————— l —————————— !::“" "'":_’;:::i ::;’_::::::::—:i
1] 24" RCP STORM DRAIN PIPE | 370 JLin. Ft. | $60.00 § $22,200.00
2 | 42" RCP STORM DRAIN PIPE } 275 JLin. Ft. | $63.00 | $18,700.00
3 | CATCH BASINS - TYPE I | 4 |Each [ $1,7060.00 |  §§,300.00 1
4 | STORM DRAIN MANHOLE | 3 [Each | $2,500.00 { 47,500.00 |
5 | REMODEL EXISTING STORM DRAIN MANHOLE | 1 |Each [ $1,000.00 { $1,000.00
6 | | | | | |
7| | | | | |
6 | | | | | |
0 | | | | | |
10 l I | | !
""""""""""" oot gendasnfusgufus pusfertnfnge-gasferined = SZTZ=SZZS=Z=oz P Gomipinrenipanunipioniiustnihasdiorfmpurfur S == ‘
CONSTRUCTION SUBTOTAL [ $56,200.00 |
e —— |
DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $5,620.00
______________ |
SUBTOTAL $61,820.00 |
e — — ‘
CONTRACT ADMINTSTRATION @ 15% OF SUBTOTAL i $9,273.00
- - et e e
PROJECT SUBTOTAL | $71,093.00 ]
---------- |
PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | §7,109.30 |
oottt eiciea o et e st oottt el e et oo e e ostivtia ot dp e e b eie et gttt geseedaduibntadepats A4 o pL ‘
TOTAL PROJECT COST | $78,202.20 |




CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 7

MAIN STREET - PICO TO LAS VEGAS STREET

At Las Vegas Street and Main Street there 1is a 64" x 24" grate
drop inlet with a 6" high curb opening and a 3' x 4" curb inlet
leading to two 24" RCP culverts that drain under Highway One to
the west. The top of grate elevation 1is 2'-6" above the flow
line of the culvert. The watershed includes predominately
residential area and some steep hillside grassland and Highway
One. There are curbs and gutters in this area.

DRAINAGE PROBLEM:

The two inlets are inadequate to fully utilize the capacity of
the two 24" RCP CALTRANS culverts. The culverts are adequate to
accommodate a 100 year rainfall event. At a depth of
approximately two feet above the inlet grate, the runoff water
will drain to the south along Main Street towards Bonita Street.
There will be no significant property damage resulting from

street flooding.

POTENTIAL SOLUTIONS:

1. Provide adequate drop inlet capacity to fully utilize the
existing culvert capacity.

HYDROLOGY :

Q10 = 19 cfs Q25 = 22 cfs Q100 = 28 cfs
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'DROP INLET COMBINATION TYPE
TYPE | UNLESS OTHERWISE NOTED

STORM DRAIN MANHOLE

RCP STORM DRAIN PIPE
(18" DIA. UNLESS OTHERWISE NOTED)

JOHN L. WALLACE MORRO. BAY STORM DRAIN MASTER PLAN | FIGURE
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 7
MAIN STREET - PICO TO LAS VEGAS STREET
COST ESTIMATE

July 1987
| - cessssssemesssen| <[ smeseseeas R |
ITEN] DESCRIPTION [QUANTITY | UNITS | UNIT COST |  coST |
zzzz | zz=== SroooTTSSTSosSISTsTISSTossssTIssozos i ---------- ‘ -------- I “““““““““ ::I ~~~~~~~~~~~ ::[
[ 1] 18" RCP STORM DRAIN PIPE \ 40 |Lin. Ft. | $60.00 | $7,400.00 |
| 2| 24" RCP STORM DRAIN PIPE ! 260 |Lin. Ft. | $68.00 | $17,580.00 |
| 3| CATCH BASINS - TYPE 11 , { 3 [Each | $2,100.00 | $6,300.00 |
| 4 | REMOVE EXISTING CATCH BASIN AND 24" CONNECTING PIPE | 1 |Each | $1,000.00 | $71,000.00
|5 | STORM DRAIN MANHOLE | 2 jeach | $2,750.00 | $5,500.00 |
|5 | | | | |
|7 | | | | |
| 3] | | | | |
|9 | | | | |
| o S S S S a R R RS ssR SR s s s s SR ss s se s s |
| CONSTRUCTTON SUBTOTAL | $32,880.00 |
| l
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL [ 33,288.00 |
| -
| SUBTOTAL | $36,168.00 |
| (
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $5,425.20 |
| -
| PROJECT SUBTOTAL | $41,583.20 |
I |
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | $4,159.32 |
z ——————————————————————————————— ——Z= _.._._._..-__._-_-___,_‘.___—....___.___.._._::::::!
| $45,752.50 |

{ _____ - -
ENR INDEX = 4387 (BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 8

WASTEWATER TREATMENT PLANT

The Morro Bay wastewater treatment plant is located on
Embarcaderc Drive near Morro Creek.

DRAINAGE PROBLEM:

The elevation of the treatment plant site provides minimal
ability to drain towards either Morro Creek or the Ocean.
Stormwater ponds within the plant site, and alsc along adjacent
Embarcadero Drive. An attempt was made to use an ocean outfall
line abandoned for treatment plant use as a storm drain outlet,
but it 1is <clogged and cleaning is prohibitively expensive.
Draining these areas to the creek is hampered by the low

elevation of the site. A storm drain system can be installed
which drains the site to Morro Creek in low storms, but at larger
(10 year) storms, the water level in the creek will be too high

to allow gravity drainage.

POTENTIAL SOLUTIONS:

One solution for this problem 1is to construct a storm drain
system draining to Morro Creek by gravity flow during small
storms, with the provision for a pumped system to operate during
high flows. To lower costs, the pump station can be designed to
operate at less than peak flow rates, allowing for some temporary
ponding. This solution is shown in the following figure and cost

estimate.

Brown and Caldwell, the Consulting Engineering firm for the
Treatment Plant expansion, also studied this problem. Based on
their study, the City installed an overflow pipe on the o©ld
outfall line. This provides the capacity to drain the Treatment
Plant site, but not the additional flow from the streets.

A project designed to drain the streets could also be designed to
drain the Treatment Plant site, relieving the old ocutfall line.

HYDROLOGY :

Q10 = 12 cfs Q25 = 14 cfs Q100 = 17cfs
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LEGEND OF PROPOSED FACILITIES

B DROP INLET COMBINATION TYPE
(7' OPENING UNLESS OTHERWISE NOTED)

O STORM DRAIN MANHOLE

mm RCP STORM DRAIN PIPE
(18" DIA. UNLESS OTHERWISE NOTED)

JOHN L. WALLACE MORRO.BAY STORM DRAIN MASTER PLAN FIGURE
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C

[TY OF MORRO BAY

STORM DRAIN MASTER PLAN

PROJECT NUMBER 8

WASTEWATER TREATMENT PLANT
COST ESTIMATE
July 1927
|s==s==ssssszzszsccszzzszzszsszazzs . =z - 2| [s=s==sssss|zezmzszszzzszzzzaszasazaas |
[ ITEM! DESCRIPTTON [QUANTITY | UNITS | UNIT €O3T | £osT i
I::Z'_‘.': ““““““““““““““““““““““““““““““““““ x """"""""" I ---------- ' __________ l::"“—'_-“:::;:{
[ 1] 18" RCP STORM ORAIN PIPE | 365 |Lin. Ft. | $60.00 | $21,960.00 |
| 2] 24" RCP STORM DRAIN PIPE | 1485 [Lin. Ft. | $68.00 | $100,980.00
| 3] CATCH BASING - TYPE I | 4 |Each [ $1,700.00 |  $6,800.00
| 4 | REMODEL EXISTING CATCH BASINS J 2 |Each [ $2,500.00 | $5,000.00
|5 | STORM DRAIN MANHOLE | 5 {Each | $2,750.00 | $13,750.00 |
| 6 | REMOVALS, ABAND. STR'S., GRADING, X-GUT., SWK. CUL. | 1 |Each | $15,000.00 | $15,000.00
7 | CREEK OUTLET 3TRUCTURE | 1 |Each | $3,000.00 |  $3,000.00 |
{8 | 220 GPM SUBMERSIBLE PUMPS | 2 |Each | $5,000.00 | $10,000.00 |
{9 | PIPING, INSTALLATION, CONC. WORK, OUTFALL, MISC. | 1 |Each | $5,000.00 | $5,000.00 |
10 | STANDBY GENERATOR, ELEC. POWER, PANEL CONTROLS, HOUSING| 1 |Each [ $17,000.00 | $17,000.00
I::::::::: ——————— et oegenad AR bt At e e bttt et~ oo S e v fon g en e o ferforefeton et !
| CONSTRUCTION 3UBTOTAL [ $181,430.00
o ———— |
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $18,143.00
R - |
| SUBTOTAL | $199,573.00 |
e |
| $29,935.95 |

| PROJECT 3UBTOTAL

!____

| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 9

MORRC CREEK AT MAIN STREET

The study area includes the land bordered on the north by Morro
Creek, on the west by Highway 1, on the south by Radcliffe Avenue
and on the east by Little Morro Creek Road (see Figure 1).
Preston Lane is a local cul-de-sac street within the immediate
study area connecting to Main Street. The area is composed of a
flat, low elevation flood plain with the drainage to the west

limited by Highway 1.

EXTSTING DRAINAGE CONDITIONS

Drainage generally flows north to Morro Creek or to the south to
culverts draining underneath Hwy 1 to Willow Camp Creek (Figure
1). Because of the flat terrain, some of the runoff ponds in
localized sump areas adjacent to Main Street. Morro Creek at
Main Street flows beneath 4 bridges 1in series; a bridge located
at Main Street, a Highway 1 offramp bridge, the Highway 1 bridge
and a Highway 1 onramp bridge. 100 year flows shown on the 1985
flood insurance map (firm) impinge on the Main Street bridge
causing a backwater condition. This backwater and overbank flow
from Morro Creek contributes to major flooding in large storms.

There is an existing corrugated metal pipe storm drain along Main
Street which flows south +to an open field near the inlet of a
Caltrans culvert east of Main Street. The Caltrans culvert is
virtually flat and the water from the existing Main Street drain
does not flow to the Caltrans culvert but accumulates in an
undeveloped lot. Thus, the existing storm drain system does not
effectively drain the Main Street area. There are also existing
6 inch and 10 inch culverts near the end of Preston Lane which
drain to Morro Creek. Because of their grade and capacity, they
do not effectively drain the area and are a maintenance problen.
The Atlas of Storm Drainage compiled as a part of this study
indicates the location of these culverts.

Morro Creek and Little Morro Creek converge upstream of Main

Street at the northeast corner of the study area. The Creek
corridor is designated by the City as a Sensitive Resource Area
because of the riparian habitat. The stream bed between the

confluence of Little Morro Creek and Morro Creek and the Main
Street bridge is a natural channel with a relatively flat slope.
The south bank is lined with large trees and most of the north
bank is lined with 1local improvements constructed pilecemeal by
mobile home owners. The mobile homes are very close to the
stream in some locations and are threatened with erosion in large

storms.
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There is commercial zoning along Main Street and Preston Lane and
there are a few residences near Morro Creek in the northeast

corner of the study area.

HYDROLOGY

The Morro Creek drainage basin area, 1I1ncluding Little Morro
Creek, is approximately 13,878 acres or 21.68 square miles (See
Figure 1). Flows at the mouth of Morro Creek have been

calculated as part of this study by John L. Wallace & Associates,
and previously, by the Federal Emergency Management Agency's
engineering contractor (USGS) as part of the flood insurance
studies, and also by the U.S. Corps of Engineers and CALTRANS.
The flows occurring along the reach adjacent to the study area
are slightly 1less than the flows at the mouth of the stream at
the ocean. The predicted flows are listed below.

MORRO CREEK AT MAIN STREET
PEAK DISCHARGES (CUBIC FEET PER SECOND)

10-Year 50-Year 100-Year

J.L.W. & Associates 3,200 8,152

CALTRANS1 5,400
Corps of Engineers2 2,400 - 7,800 11,200
FEMAS3 2,200 9,200 14,900

The FEMA report shows the water surface as being above the bottom
of the Main Street bridge but below the Highway 1 bridge. It is
likely that if the JLWA flow prediction of 8,152 cfs was used,
the 100 vyear flow water surface would be below the deck of the
bridge, and less flooding would result than the Flood Insurance

1 State of California Department of Transportation, -San
Luis Obispo office.

2 U.S. Army Corps of Engineers, "San Luis Obispo County
Streams, Hydrology for Survey Report for Flood Control
and Allied Purposes'", November 1978, revised February

1980, unpublished.

3 Federal Emergency Management Agency, "Floocd Insurance
Study, City of Morro Bay, California, San Luls Obispo
County, Community Number 060307", revised November 1,
1985.
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Rate Map (FIRM) indicates. The City may be able to benefit by
requesting that FEMA review the hydrology of Morro Creek, and if
necessary, revise the FIRM.

DRAINAGE PROBLEM

The Flood Insurance Rate Map 100 year flood boundary encompasses
the whole study area and extends north beyond Morro Creek to
Highway 41. The 100 year flood will overtop Highway One adjacent
to the study area from near Highway 41 on the north to near
Radcliffe Avenue on the south (see Figure III-2). Most of the
structures in the area have been constructed below the 100 year
flood level and some of the commercial areas are even below Main
Street. The Main Street bridge is inadequate to accommodate a
100 yvear flood and severe backwater conditions have been reported
as a result of debris piling up at the bridge even during 10 year
runoff events. An examination of the stream section
approximately 100 feet upstream from the Main Street Bridge
indicates that the current stream channel is not adequate for a
10 year flood. The rest of the channel length within the study
area appears to be adequate for a 10 year event. Creek flooding
can be expected relatively frequently, probably at less than 20
yvear intervals. The extent of flooding will wvary with the size
of the runoff event. Several factors influence the potential for
creek flooding.

The channel 1s narrow and confined, it descends along a
relatively flat slope and has relatively low banks. The Main
Street bridge is a constraint to large flows, due to inadequate
cross section area, and is poorly aligned with the piers of the
Highway One bridges immediately downstream. The flow capacity
under the Main Street bridge’s north bay 1is not being used
because the existing Creek channel is centered on the south bay.
Approximately eight mobile homes are currently located along the
Creek alignment leading to the north bay. Whether or not the
full use of the hydraulic capacity of the north bay was assumed
in the FEMA study or the original design of +the bridge is
uncertain. Debris piling up on the Main Street bridge has
historically resulted in a substantial rise 1in water surface
elevation immediately upstream from the bridge.

There 1is frequent local flooding along Main Street and the
ponding of water is common because of this localized sump area.
There have been complaints concerning the lack of positive
drainage from this sump area. Two levels of problem solutions
must be pursued in this area, one related to the lack of positive
drainage for localized rainfall runoff and one related to
overbank flooding from Morro Creek. Consideration of solutions
for reducing or eliminating the flood potential from Morro Creek
must also include the recognition of the flood plain area north
of Morro Creek, between the Creek and Highway 41.
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POTENTIAL SOLUTIONS

LOCAL FLOODING

Low Freguency Storm Drain

Local flooding can be best alleviated by installing a low
frequency storm drain system. However, because of the flat
terrain and its low elevation relative +to the potential
water surface levels in the Creek, it is not likely that a
culvert system can be installed to drain the Main Street
area towards Morro Creek and still locate the pipe outlet
above the 10 year flood level. If this is the case, a flap
gate would be required to prevent the water from flowing
backwards through the culvert in larger frequency storms.
Existing sites too low to drain to the new storm drain
system would have to install pumps to pump site runoff to
the storm drain. A new storm drain system extending
approximately 950 feet south of Morro Creek, along Main
Street, will cost approximately $190,000 (See Figure VII-
18).

Storm Drain and Pumping Station

An alternative solution is to lower the proposed Main Street
storm drain discussed in the previous paragraph and drain to
a pump station located near the Creek that could 1ift the
water to the Creek. The cost for a storm drain system
extending approximately 950 feet south of Morro Creek, along
Main Street, and a 10 cubic foot per second pump station
system with a standby generator will be approximately
$420,000. It would appear that this solution would be
prohibitively expensive and would offer 1little increased
protection during the times when the Creek overflows its
banks.
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CREEK FLOODING

Non-Structural Measures

It is likely that Morro Creek will flood beyond its banks in
10 year runoff events and above. The depth of submergence
of the neighboring terrain will depend on the magnitude of
the runoff event and the performance of the Main Street
bridge as a drainage facility which will be partially
influenced by the nature of the debris in the Creek.

Most of the solutions to eliminate or reduce the potential
for severe flooding when the Creek overflows 1ts banks
involve large projects. The least expensive alternative may
be to require flood insurance as a condition for all future
development and for the issuance of permits within the flood
plain. This is a requirement now for projects obtaining
financing from Federally ‘insured lending institutions. A
comprehensive flood plain management plan could be developed
including the acquisition of more accurate topographic
mapping, implementing a policy concerning the filling of
lots, installing stream bank erosion protection and creating
a stream bank buffer =zone, along with the requirement for
flood insurance. A stream buffer can be established that
would restrict development along both sides of the Creek.
This will allow some stream bank erosion and the maintenance
of the stream as a sensitive riparian habitat. The current
practice of allowing developments to front directly on the
stream bank severely restricts future options and restricts
the viability of maintaining a sensitive riparian habitat.

Structural Measures

The Creek can be widened and lined to facilitate flow. This
would have to be done in conjunction with the clearing of
~the northerly bay under the Main Street bridge to
accommodate increased flows. However, some of the mobile
homes adjacent to the north bank would have to be removed.
It is recognized that there are different levels of channel
modification that could be implemented to accommcdate
different levels of flood protection. Widening the channel
approximately 100 feet upstream from the bridge would help
to accommodate a 10 year flood. To eliminate the threat of
a 100 year flood event the Creek would have to be
channelized from the confluence of Morro Creek and Little
Morro Creek to the Main Street bridge. Creek channelization
is inconsistent with the current policy of treating creeks
as sensitive habitat.

An alternative solution is to provide flood control dikes
along both sides of the stream and to raise the Main Street
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bridge approaches to go over the dikes. This alternative
would require the removal of many mobile homes along the
Creek and the installation of a storm water pumping system
to pump water over the dikes. An earthen dike system would
not be inconsistent with the current policy of treating
creeks as sensitive habitat areas but a wide channel section
would be needed to contain the flow with adequate freeboard
and to flow at an acceptable wvelocity. This wide section
would necessitate the acquisition of considerable right of
way, the temporary removal of much of the existing riparian
habitat, and the removal of structures.

A detention dam could be constructed upstream to reduce the

peak flows reaching the study area. This solution is
assumed to be too expensive considering the small amount of
land that would benefit. A detention dam could also disrupt

the agricultural activities currently conducted in the flood
plain above the study area.

RECOMMENDATIONS

LOCAL FLOODING

1. Construct a gravity storm drain system 1in the study
area that will drain to Morro Creek. Design the storm
drain system to drain to the bottom of Morro Creek and
install a flap gate on the discharge end of the pipe.
The storm drain should be sized for peak rainfall
events equal to the minimum rainfall event that will
cause the Creek to overflow 1its banks. {Overflow
occurs in approximately a 10 year event.)

2. Establish a site specific flood plain management plan
that will require the elevating of structures above the
100 year base flood and construct lots so as to drain
to the proposed storm drain system. Existing
establishments can either raise their lots to drain to
the proposed storm drains or can install private sump
pumps where necessary. Major filling of lots is not
considered to be feasible because of the serious
implications for the flood plain north of the Creek.

3. The flood plain management plan should be developed to
include accurate topography, a specific policy
concerning the filling of lots, a policy concerning
stream bank erosion protection, development of a
stream bank buffer zone along each side of the Creek,
and the requirement of flood insurance as a condition
of all future permits issued for the flood plain area.
As part of the management plan a resolution of the
various flood flow predictions can be accomplished with

VIII-48



more accurate topographic information and further
hydrologic studies in conjunction with FEMA.

CREEK FLOODING

Most of the alternative projects for eliminating flooding
resulting from a 100 year flood event are assumed to be too
expensive relative to the value and acreage of the land that
would benefit. Some projects can be accomplished that will
significantly decrease the potential for flooding but the
threat cannot be completely eliminated.

1. A comprehensive flood plain management plan should be
developed to include accurate topography, a policy
concerning the filling of lots, a policy concerning
stream bank erosion protection, the development of a
stream bank buffer zone along each side of the Creek,
and the requirement of flood insurance as a condition
of all future permits issued for the flood plain area.
As part of the management plan a resolution of the
various flood flow predictions should be accomplished
and the corresponding adequacy of the Main Street
bridge should be determined.

2. Develop a project for the excavation of a wider, deeper
channel for the north bay of the Main Street bridge.
Acquire the necessary right of way and remove

approximately three mobile homes located immediately
upstream from the bridge and widen the channel approach
to the bridge. Once a flood level prediction has been
accepted as part of a flood plain management plan,
identify the adequacy of the Creek <channel to
accommodate different flood levels. Complete minor
Creek bed widening between the confluence of Morro
Creek and Little Morro Creek and the Main Street bridge
in order to establish a uniform level of protection.
It is anticipated that minor channel widening can be
completed so that the stream will at least accommodate
a 10 year flood. Consider the installation of pipe and
wire channel revetment in order to stabilize the banks
and to increase the flow characteristics of the

channel.
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 10

WILLOW CAMP CREEK

Willow Camp Creek is a major drainage path receiving flows from
the hills northeast of the freeway and as far south as Black

Hill. Drainage area characteristics include grassland hills,
brush covered mountain slopes, residential areas and commercial
areas. The Willow Camp Creek drainage route is parallel to the
freeway. It is composed of natural, trapezcidal, and box culvert

cross—-sections.

There are several buildings constructed over Willow Camp Creek
along the east side of Quintana Road near the intersection of
Quintana Road and Main Street. Double box culverts (4'x 47)
direct the flow under all of these buildings except the building
located behind the BT& The Duck Restaurant, which has a single
box culvert (4'x4'). ' :

DRAINAGE PROBLEM:

This region has important significance for any future growth that

is planned for areas located in the watershed. The commercial
buildings constructed over the channel 1limit the ability to
increase channel capacity, and therefore the increased runoff

from upstream development is a particular concern.

Furthermore, the single 4'x 4' box culvert is not sufficient to
convey a 10 vyear flow. Eventually, this section should be
increased to provide the capacity of a double 4'x 4' box culvert.
However this cannot be easily done until the existing building is
removed.

HYDROLOGY :

The flows in the box culvert region include the following.

Q10 = 182 cfs Q25 = 209 cfs Q100 = 264 cfs
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CITY OF MORRO BAY

STORM DRAIN MASTER PLAN

PROJECT NUMBER
WILLOW CAMP CREE
COST ESTIMATE

10
K

July 1987

l """"""""""" === == = == ZEZIZD D= I"'"— '“"—"‘""‘"““"‘"""“’"‘““""'i
[ ITEM] DESCRIPTION [QUANTITY | UNITS | UNIT COST | CosT |
’::::l:: _________________________________________________ | ~~~~~~~~~~ {“—‘.' ““““““ ! ::::"“""::::l :::::::::::::!
I 1| 18" REMOVE EXISTING BUILDING | 1 |Each | $10,000.90 | $10,000.00

| 2 | REMOVE EXISTING 4'x 4" BOX | 1 |Each | $12,000.00 | $12,000.00 |
| 3] DOUBLE 4'x 4' BOX [ 100 |Lin. Ft. | $400.00 | $40,000.00

| 4 | CLEAN AND GRADE CHANNEL | 100 jLin. Ft. | $50.00 |  $5,000.00 |
| 5] | ! | | !
| 6 | 1 i i |
b7 | | | l |
|8 | I | I |
| 9] | | | ! |
|10 ] l l ! « |

| CONSTRUCTION SUBTOTAL

!
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL

I__
| SUBTOTAL

!
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL

| PROJECT SUBTOTAL

l_.__




CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 3

MORRO CREEK AT MAIN STREET
COST ESTIMATE

July 1987
| ss==s=s====zsze=ssscesssssssesssssssszzszessas |z==== f zz2z|=sszsszzssssssssszzsssssas =
| TTEM| . DESCRIPTION [QUANTITY | UNITS | UNIT COST | COs7 !
II::I‘:: “““““““““““ I """"""""" t —————————— l ““““““““““ 1 """""""""" I
| 1] 18" RCP 3TORM ORAIN PIPE | 700 fLin. Ft. | $60.00 | $42,000.00 |
| 2] 24" RCP STORM DRAIN PIPE { 950 |Lin. Ft. 1 $66.00 | $64,600.00 |
|3 | CATCH BASINS - TYPE 1 | 8 |Each | $1,700.00 | 313,600.00 |
|4 | INLET STRUCTURE ] 1 |Each ] $3,000.00 |  $3,000.00 |
| 5| FLAP GATE - OUTLET STRUCTURE [ 1 |Each [ $3,000.00 | $3,000.00 I
| 6 | STORM DRAIN MANHOLE - 3MALL | ) anch | $2,500.00 | $5,000.00 |
|7 | CLEARING AND GRUBBING ] 1 {Lump Sum |  $3,000.00 | $3,000.00 |
| 8] | | | | $0.00 |
P9 l | | | $0.00 |
|==s==ss=ssz=zzzzsass czowsszszzzzozozssossszossssooosssosIssIsSSIISSSSISIIIISSSISTISSIISCSSSIISESIIe !
l CONSTRUCTION 3SUBTOTAL | $134,200.00 |
o |
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL [ $13,420.00 i
|- o]
| SUBTOTAL | $147,620.00 !
- - - |
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $22,143.00 |
I' - 'i
| PROJECT SUBTOTAL | $159,763.00 |
! |
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | $16,376.30
I —————————— DDz zTzZz== ftferieipen Rl st ot e bt e e iy !
| $186,739.30 !

[ TOTAL PROJECT COST

e et .

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 11

BEACH STREET - EMBARCADERO TO MORRO AVENUE

This watershed contains commercial, residential, and other uses.
There is presently a storm drain system in Main street which
drains a sump and conveys/stores the water in a pipeline that
extends south and then west in Beach Street. This pipeline is
36" in diameter with a 6" bleeder line extending westward below
the Beach St. and Morro Street intersection. In Embarcadero Road
North of Beach Street is an existing storm drain system which
functions adequately. Beach Street 1s a heavily traveled
thoroughfare to the Embarcadero, Morro Rock, and the beach.

DRAINAGE PROBLEM:

Storm water leaves the bleeder 1line at excessive velocity and
flow for street convevyance. There 1is also evidence of poor
drainage in other parts of Beach Street as indicated by the
condition of the paving on much of the roadway. Market Street
and Morro Avenue have poor drainage where there is almost a sump
condition in each street about 200' north of Beach St. 1In
addition, heavy flows sometimes bypass the existing inlets and
sheet across Embarcadero to the Bay or to the south along
Embarcadero.

POTENTIAL SOLUTION:

1. Provide a storm drain system which extends along Beach
Street to Morro Avenue and outlets to the Bay. Inlets
draining the sump areas should be provided, as well as a
connection to the existing 36" pipe , eliminating the 6"
bleeder outlet.

HYDROLOGY:

Beach St. & Embarcadero St.

Q10 = 46 cfs Q25 = 53 cfs Q100 = 67 cfs
Beach St. & Morro Ave.:
Q10 = 24 cfs Q25 = 28 cfs Q100 = 35 cfs
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 11
BEACH STREET - EMBARCADERO TO MORRO AVENUE
COST ESTIMATE

July 1987

|< == ""_l- TEZZDj-ZZ=zZ=o ety Reunompusfomoiinfncngort STz IzZZZIZzZizc
[ TTEM DESCRIPTION [QUANTITY | UNITS | UNIT CO3T ! £oST

bl i ey LS ooz zzzzz=c I __________ I ---------- l_"_—"_'"“_::::s :::::::::::::!
| 1] 18" RCP STORM DRAIN PIPE | 870 JLin. Fr. | $60.00 | $40,200.00
| 2] 24" RCP STORM DRAIN PIPE | 105 [Lin. Ft. | $68.00 |  $7,140.00

[ 3] 36" RCP STORM DRAIN PIPE | 1000 jLin. Ft. | $5105.00 | $103,000.00
|4 | CATCH BASINS - TYPE I | 11 |Each [ $1,700.00 | $16,700.00
| 5 | REMODEL EXISTING CATCH BASIN { 1 |Each | $3,0600.00 |  $3,000.00
| 6 | STORM DRAIN MANHOLE - LARGE | 3 |Each ¢ $3,300.00 | $9,900.00
|7 ] STORM DRAIN MANHOLE - LARGE(CONNECT TO EXISTING) f 1 |Fach | $3,000.60 |  $3,000.00
| 8 ] STORM DRAIN MANHOLE - SMALL | 0 [Each [ $2,500.00 | $0.00

| 9 | OCEAN OUTLET | 1 |Each i $3,000.00 | $3,000.00
0 ] | | | 0.0
!‘—'——""._:: ————————————————— oo i e e - S oS II-ZZIZzIzZIIzZIs=z-zZ=cZ I ZIzZzZzZIZZTZz=z==z
| CONSTRUCTION SUBTOTAL | $187,940.00

! e e et et e e e e 2 e e e et e e e et 2t o o o i 8 2 b o o e e o < o S S o o o ot e
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $18,794.00
i _________ _——— - —— e
| SUBTOTAL | $206,734.00
[ cmmmommee e e
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $31,010.10
| e e et e e e e e e e e e e e e
| PROJECT SUBTOTAL 13237,744.10
S,
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | 323,774 41

‘ """"""" sS=====0 et frefieeiresin e e e e i eifo s o A e e e oot mcppatnlfom iyt it o- i oo el
| TOTAL PROJECT COST ° P $261,518.51

ENR INDEX = 4387 (BASE YEAR, 1913

1
=3
[==1
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 12

HARBOR STREET AT EMBARCADERO DRIVE

This area is part of the commercial hub of the City. It
experiences considerable automobile and pedestrian traffic. Most
of the watershed is composed of commercial activities. This area

is next to a similar watershed along Morro Bay Boulevard.

DRAINAGE PROBLEM:

Surface runoff .arrives at the intersection of Harbor and Main
Streets via Harbor St. The capacity of Harbor Street just east
of the intersection appears to be great enough to contain the
calculated 10 year storm flow. However because of their volume
flows arriving to this point from the east could cause
considerable inconvenience to pedestrians and vehicles. At this
same Iintersection, an existing culvert pipe system under the
paved street walkway areas directs the flow around the corner to
the easterly gutter area in Main Street. Here it flows southerly
‘toward the Main Street and Morro Bay Boulevard intersections.
The cross—-slope of Morro Bay Boulevard and the small capacity of
the gutter causes the water to sheet flow across the street.
This causes problems at the Morro Bay Boulevard intersection and

beyond.

POTENTIAL SOLUTIONS:

1. Direct the flow along Harbor Street across Main Street and
permit the water to continue down Harbor Street on the
surface to the existing under sized drain.

2. Construct a new storm drain in Harbor Street draining to the
Bay from the Main Street intersection.

The second of the alternatives is more attractive because it will
remove storm flows which could flood streets in and west of Main

Street.

HYDROLOGY :

Flow that can be expected at the intersection of Harbor Street at
Main Street include the following:

Q10 = 49 cfs Q25 = 56 cfs Q100 = 72 cfs
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 12
HARBOR STREET AT EMBARCADERO DRIVE
COST ESTIMATE

l -

July 1987
[=== =sFEIsssIsIIIsssIIssIsssIsssIsIssssssIssTasznssass |z==msss=s=s |Fe=====s== [sessssssmszssssszzsssszas =
| ITEM| DESCRIPTION [QUANTITY | OUNITS | ONIT COST |  COST |
ool [eeddioion oot fefienusdr g oot st St = i === —I ==== ! “““““““““““ I ""“""“"“'—::l
| 1] 18" RCP STORM DRAIN PIPE | 875 |Lin. Ft. | $60.00 | $28,500.00 |
| 2| 24" RCP STORM DRAIN PIPE | 0 jLin. Ft. | $65.00 | $0.00 |
| 3] 30" RCP STORM DRAIN PIPE | 345 |Lin. Ft. | $85.00 | $71,325.00 |
| 4| 42" RCP STORM DRAIN PIPE | 330 |Lin. Ft. | $120.00 | $39,600.00 |
| 5 | CATCH BASINS - TYPE I | T |Each | $1,700.00 | $11,900.00 |
| 6 | CATCH BASINS - TYPE II | 2 |Each [ $2,100.00 |  $4,200.00 |
| 7 | STORM DRAIN MANHOLE | § |Each | $3,300.00 | $12,200.00 |
| 8| OCEAN OUTLET | 1 |Each | $3,000.00 | $3,000.00 |
|9 | I ! I $0.00 |
|10 | | 1 | | $0.00 |
e et el ofnapniian i s g e Grr e ==== == pra=utergey —_'-"""'—':::::::::::::::Z::::::::::::::::I
i
| CONSTRUCTION SUBTOTAL | $172,225.00 |
e |
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL $17,222.50 |
-
50|

| SUBTOTAL

[---
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL

P -

[~ -
{ PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL

1913

i
[==]
[

~—

ENR INDEX = 4387 (BASE YEAR,



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 13

MORRO BAY BOULEVARD, MARKET TO MAIN STREET

This area represents a major part of the commercial hub of the

City above the Embarcadero. It experiences considerable
automobile and pedestrian traffic. Most of the watershed is
composed of commercial activities. This area receives additional

flow from a similar watershed along Harbor Street.

DRAINAGE PROBLEM:

An excess amount of runoff 1s directed to this area, particularly
the intersection at Morro Bay Boulevard and Main Street. All of
the drainage in the vicinity of Harbor Street west of Main Street
is directed to this intersection. The flow along Harbor Street
is directed to the south at Main Street where it sheet flows
across Main Street just north of the Morro Bay Boulevard

intersection.

Some of the flow 1s collected in drop inlets at the intersection
and reappears at the surface a short distance to the west on

Morro Bay Boulevard on the north side of the road. This
surfacing water emerges from a small cast iron lined box. There
is a gap in the existing storm drain system between this point
and Market Avenue. The emerging flow travels along the north

gutter, crosses Morro Avenue, and is collected in a drop inlet at
Morro Bay Boulevard and Market Avenue.

The problems associated with this arrangement include extensive
sheet flow across Main Street at the intersection of Main Street
and Morro Bay Boulevard, and sidewalk flooding along the north
and south sides of Morro Bay Boulevard between Market and Morro
Avenue. The sheet flow is caused by an excessive guantity of
water and poor road grade design. The sidewalk flooding is the
result of an excessive amount of water and high velocities,
resulting in the jumping of curb returns and driveways. Flooding
has been reported at Rileys and the businesses across Morro Bay
Boulevard from Rileys. Normally, the gutters on Rileys side of
the street are relatively dryv because the south gutter flow of
Morro Bay Boulevard is directed toward Pacific Street at Main
Street. During high flow events the water sheet flows completely
across the intersection at Main Street and Morro Bay Boulevard or
sheet flows across Main Street and continues to travel along the
south gutter toward Rileys.
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POTENTIAL SOLUTIONS:

Extend the existing Morro Bay Boulevard storm drain beyond Market

Avenue to the East. Reconstruct the intersection and the
exXxisting drop inlets. The capacity of the existing 30 inch
diameter storm drain located near the Embarcadero would be
slightly exceeded in large storms. However, this would not be

very serious because the slow flow velocities of any overflow
near Embarcadero Road and the short distance to the Bay would
preclude serious flood damage. :

HYDROLOGY :

Flows that can be expected at the intersection of Morro Bay
Boulevard and Main Street include the following:

Q10 = 59 cfs Q25 = 68 cfs Q100 = 86 cfs
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CITY OF MORRO gAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 13
MORRO BAY BLVD. - MARKET TO MAIN STREET

COST ESTIMATE

July 1987

[t et i s o e e e gueenabe et SIZzZzZTmzZzzmzZzzz=zz ! ————————— I'“——"':::! ““““““ ptmpmin ottt edn el
[ ITEM] DESCRIPTION [QUANTITY | UNITS | UNIT COST | CO3T
i__::l—__—_’ == == frmrindmnipondi e fun et asam e i e /e s { _________ [ ~~~~~~~~~~ ! _____________ l SRSz ==
| 1] 18" RCP 3TORM DRAIN PIPE | 275 |Lin. Ft. | §50.00 | $16,500.00
[ 2] 24" RCP STORM DRAIN PIPE | 600 fLin. Ft. | $68.00 | $40,800.0

[ 3| CATCH BASINS - TYPE [ ¢ | 3 |Each [ §1,700.00 | $5,100.00
[ 4 | CATCH BASINS - TYPE II | 2 |Each | $2,106.00 |  $4,200.00
[ 5 | REMODEL EXISTING CATCH BASIN | 1 |Each | $8,500.00 |  $6,500.00
{6 | STORM DRAIN MANHOLE. | 2 |Each [ $2,500.00 | $5,000.00
|7 | l | | $0.00
|8 | | | 1000
| 9] | | | | $0.00

[ 10 | | ( | $0.00
| g et P N I I I oIS I R I oIS oo oI oD o TS ST RC oo IT T oIoITZDmzZoocm=ozZzzZzZzmz==z= SNSRI DIzZIZZIZIZzZZZzZz=z=zZzz==Z
| CONSTRUCTION SUBTOTAL | $78,100.00
| -mmem — e
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $7,810.00
e e |
| SUBTOTAL | $85,910.00
| : — — — -
|
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $12,886.50
R — - - -
| PROJECT SUBTOTAL | $98,796.50
e e - - e e e e
i PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | $9,879.65
i:::: _____________________________________________ s ot gpis e e pun e prodaes g e iovon oo et e pua e oipeuioing
| TOTAL PROJECT COST | $108,876.15




CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 14

PACIFIC STREET - MAIN TO NAPA AVENUE

Pacific Street has an existing storm drain system which outlets
to the Bay. The drain extends east of Main Street and is
adequately sized to handle the present watershed area flows. The
character of the drainage area includes residential, commercial,
motels, and waterfront. :

DRAINAGE PROBLEM:

Excessive amounts of runoff occurs in Pacific Street upstream of
the existing storm drain system.

POTENTIAL SOLUTIONS:

1. The existing storm drain should be extended up Pacific
Street to decrease the amount of street flow. The drop
inlets at the intersections should be sized to accommodate
most of the watershed flow and curbs and gutters should be
installed along Pacific Street because of 1ts role as a
drainage route. Additional flows should not be directed
toward the watershed east of Market Street without
increasing the size of the storm drain. Additional flows
can be accommodated west of Market Street.

The project proposed here extends the existing storm drain system

from Main Street +two blocks to Napa Street. A policy of
requiring curbs and gutters in Pacific Street in the downtown
area 1is recommended, but not included in this storm drain
project.

HYDROLOGY :

Flows that are directed toward this area include the following.

Q10 = 41 cfs Q25 = 46 cfs Q100 = 60 cfs
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CITY OF MORRO BAY

STORM ORAIN MASTER PLAN

PROJECT NUMBER 14
PACIFIC STREET - MAIN TO NAPA AVENUE
COST ESTIMATE

| ITEM] DESCRIPTION

[QUANTITY | UNITS

===|

¢

|
|

| | !
1| 18" RCP STORM DRAIN PIPE 1 200 |Lin. Ft. | $60.00 | $13,200.00 |

2| 24" RCP STORM DRAIN PIPE ; 635 |Lin. Ft. | $68.00 | $47,260.00
3| CATCH BASINS - TYPE | | 3 |Fach | $1,700.00 | $5,100.00 |
4 | CATCH BASINS - TYPE I1 | 2 |Each | $2,100.00 | $¢,200.00 |

5 | REMODEL EXISTING STORM DRAIN MANHOLE | 1 |Each | $1,000.00 | $71,000.00

6 | STORM DRAIN MANHOLE ! 2 |Each | $2,500.00 | $5,000.00
T l 1 | i $0.00 |
8| | l | ! $0.00 |
9] l | | 1 $0.00 |
10 ] | | ! I $0.00 |
| """"""""""" fon oo e el i e e oo issfnndenonn e oo e pessfemste ettt entieeneipn e e e R e oo S e e e N e e g ey i
| CONSTRUCTTON SUBTOTAL | $75,760.00 |

| DESIGN @ 10% OF CONSTRUCTION SURTOTAL

{ TOTAL PROJECT COST

l«_ _____

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 15

MARINA STREET - MAIN TO SHASTA AVENUE

Marina street has an existing storm drain system which outlets to
the Bay. The pipeline extends to Monterey Street. The drainage
area is mostly of residential and commercial character. It is a
relatively extensive drainage area and includes areas east of

Kern Avenue.

DRAINAGE PROBLEM:

The actual allocation of flows to this system 1is difficult to
quantify because the runoff flow pattern from small storms is
probably significantly different from the flow pattern that
occurs during larger storm events. The drainage pattern for low
flow events flows across town toward the southeast, extending all
of the way to Black Hill in the wvicinity of Ridgeway Street.
Runoff that could flow to the west down Ridgeway Street, Olive
Street, South Street, Anchor Street, and Driftwood Street is
diverted to the north along Kern Avenue and Piney Way toward
Marina. In a large flow event it 1is probable that much of the
flow would cross Piney Way and Kern Avenue, before reaching
Marina Street, and flow down the streets mentioned above.

Assuming that a similar flow pattern to that described for large
flow events, Marina would be flooded in the vicinity of Monterey
Avenue. Some of the tributary streets would be flooded as well.
Monterey Avenue between Marina Street and Driftwood Street and
Driftwood Street between Monterey Avenue and Piney Way must
accommodate heavy flows with the existing system. Some of the
streets along the route do not have curbs and gutters. Water
sheet flows across the intersection of Piney Way and Driftwood
Street and other intersections.

POTENTIAL SOLUTIONS:

The storm drain pipe in Marina Street should be extended towards
the east to decrease the amount of street flow. Drop inlets
having the capacity to fill the existing 24" diameter storm drain
pipe should be installed at the upper end of the storm drain
extending up Marina Street from the Bay, particularly on the
south side of the street. Curbs and gutters should be installed
along Driftwood Street between Monterey Avenue and Piney Way, and
along Marina Street from Kern Avenue to Monterey.

VIII-T74



HYDROLOGY :

Q10 = 41 cfs Q25 = 46 cfs Q100 = 60 cfs
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 16

ANCHOR STREET - EMBARCADERO TO ARBUTUS AVENUE

This is a large watershed draining through both commercial and
residential areas. There are no existing storm drain facilities

East of Main Street.

DRAINAGE PROBLEM:

The are several problem locations within this watershed. Runoff
flows larger than can be accommodated via street flow occur in
the watershed, causing minor flooding and nuisance problems along
the way. Problem locations within this watershed include the

following:
1. SOUTH STREET AND MORRO AVENUE:

The flow converging at the intersection of South Street from
the west and Morro Avenue from the north is not adequately
contained. Some of it flows down South Street, crossing

. Morro Avenue, and is directed at a large eucalyptus tree.
Sand bags are installed across an adjacent residential
driveway to prevent the flow split from the tree from
entering the driveway and home area. The water flows around
the south side of the eucalyptus tree and then flows tc the
west down an asphalt ditch. Part of the flow on Morro
Avenue enters a small culvert in front of this same house
and is conveyed to the paved ditch.

2. MONTEREY AVENUE, SOUTH TO ANCHOR STREET

A localized sump condition exists on Monterey Ave. by water
flowing from Anchor St. and the flow on Monterey from the
south. The water forms a pond and when it gets deep enough
either spills to private property or flows northerly toward
Anchor St.. Although the flows are relatively small this is
an area that should be corrected.

3. ANCHOR STREET AT PINEY WAY
This intersection experiences flows which move fairly

rapidly and turn corners. These flows eventually reach the
Morro/South Street and the Marina Street problem areas.

4. DRIFTWOOD STREET AND PINEY WAY

Piney Way at this 1location drains both from the north and
south. The flow gathers at about the center of the

VIII-79



intersection on the east side and flows across the
intersection to the west down Driftwood. This flow disrupts
traffic even during small storms. It would be better to
provide a basin on the east side of Piney Way and build up
the crown section of the street to improve the street
section. The basin outlet could be below just west of the
intersection.

ANCHOR STREET AND KERN AVENUE - PECHO STREET

After combining with flow from Pecho Street, the storm flow
from Kern Avenue sheet flows across the roadway just prior
to the Anchor Street intersection. This creates a traffic
hazard because of its considerable flow volume. Some of the
storm flow splits at the intersection of Kern and Anchor and
goes west while the rest continues north. Subsequently the
flows end up in the Pacific, Marina, and Willow Camp Creek
drainage structures.

that can be expected at South and Morro in this

intersection include the following.

= 29 cfs Q25 = 33 cfs Q100 = 42 cfs
Driftwood and Piney:
52 cfs Q25 = 59 cfs Q100 = 76 cfs
Anchor and Kern
= 30 cfs Q25 = 35 cfs Q100 = 44 cfs

VIII-8O



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT WUMBER 16

ANCHOR STREET - EMBARCADERC TO ARBUTUS AVENUE

COST ESTIMATE

July 1937

[ ““““““““““““““““““““““““““““““““““““““““““““““““““““““““ |esmsasmas l ----- ! —-*--—*w——‘—""~“::l
| (TEM] DESCRIPTION [QUANTITY | UNITS | UNIT cOST |  coOST |
szzz|zzossozsooooTnosTIsSsoSsIsI e = I ----- { ‘‘‘‘‘ _'-—‘—-~‘—‘>-:::::!:::::::::::::I
| 1] 13" RCP STORM DRAIN PIPE | 1810 [Lin. Ft. | $50.00 | $108,600.00

| 2| 24" RCP STORM DRAIN PIPE } 170 [Lin. Ft. | $68.00 | $11,560.00

| 3] 27" RCP STORM ORAIN PIPE | 730 ILin. Ft. | $72.00 | 353,290.00
|4 | 30" RCP STORM DRAIN PIPE | 1585 |Lin. Ft. | $85.00 | $131,325.00 |
| 5] 36° ROP STORM ORAIN PIPE | 350 |Lin. Ft. | $103.00 | $37,550.00

| 6| 51" RCP STORM ORAIN PIPE | 335 [Lin. Fr. | $150.00 | $50,250.00

| 7| CATCH BASINS - TYPE I | 29 [Each | $1,700.00 | $49,300.00 |
|8 | CATCH BASINS - TYPE 11 | & |Each | $2,100.00 |  $3,400.00 |
| 9| STORM DRAIN MANHOLE - SMALL | 4 {Each | $2,500.00 | $10,000.00

| 10 | STORM DRAIN MANHOLE - LARGE | 9 | | $3,300.00 | $29,700.00 |
| 11| OCEAN OUTLET ] ] | $5,000.00 | $6,000.00 |

CONSTRUCTION SUBTOTAL

| $545,975.00 |

| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL

]___
| SUBTOTAL

| $5¢,597.50 |

| $600,372.50

| CONTRACT ACMINISTRATION @ 15% OF SUBTOTAL

| $30,085.38

[--
| PROJECT SUBTOTAL

| $650,553.38

I__ _____ -

| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL

[ 4753,724 21 |

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 15
MARINA - MAIN TO SHASTA AVENUE
COST ESTIMATE

July 1887
I --------------------------------------------- ! —————————— I—*‘-—::::::::::::::;:::::::
[ITEM] DESCRIPTION [QUANTITY | UNITS | UNIT COST | £0s57
::::( ------ oI SEIoCSCSSISISICIIISSSSCIISIISIsSosSoIIzIZZoozss i ''''''''' i """"""""" }:::-'-—m-::::i ~~~~~~ zz=zzzz
[ 1] 18" RCP STORM ORAIN PIPE | 220 |Lin. Ft. | $50.00 | $13,200.00
| 2| 24" RCP STORM DRAIN PIPE | 1020 [Lin. Ft. | $68.00 | $69,360.00
| 3| CATCH BASINS - TYPE | | 3 |fach | $1,700.00 | $5,100.00
| & | CATCH BASINS - TYPE I ! 1 |Each | $2,100.00 |  $2,100.00
|5 | REMODEL EXISTING CATCH BASIN g I JEach | $4,000.00 |  $,000.00 |
| 6 | STORW DRAIN MANHOLE ; 3 |Each | $2,500.80 | $7,500.00
7 | | | o
K3 | | | o
I 9 l I | i $0.00
10 ] | | | | s0
I LI TIISSSEISSSIEISSoCTIIZIITISSSSIZ Szzszzszzzozzzooos —=zzz=c ITIIEIIICSSSoSSSISoIIIZIITICISToCUICEICISSIISSIANISINZ
| CONSTRUCTION SUBTOTAL | $101,260.00
I‘.-_.__.___._______-..__-<-_-__-_.__._.___..~-_--__________.....___,. ________________________________________________________
{ DESIGN @ 10% OF CONSTRUCTION 3UBTOTAL | $10,126.00
' ___________ ——— e i e e o e e e et o e e e et e 2 ot 2
| SUBTOTAL | $111,285.00
i ___________________________ - e e ettt 2 e e e b e e e et o e e o
CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL [ $15,707.90
i ________________________________________ e i e e e e
| PROJECT SURTOTAL 1 $128,093.30
; _______________________________________________________________
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL ¢ 312.803.39
[ S NEEIIIISCSITISAILISTITISISTITISESS LS SoSESISCECISIIIISISIISISSSISSoSOSISIIISITSICSCCICCISIZSTITISTSNISAIIIIIIIRG
| TOTAL PROJECT COST | $140,903.29
i:::::::::::::::::::;:::: ————————————— Tzzzzonz oo ooooanIEIIISTINS SIS IESSSCoIISSITISICCSITIREIISISIISSISSSSZIIZIEN]

NR INDEX = 4387 (BASE YEAR, 1913 = 100)
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 17

OLIVE STREET - MORRO TO MAIN STREET

The watershed for this location is currently residential. Olive
Street at this location has approximately a 15% slope toward Main
Street. Water is presently conveyed from the east side of the

intersection via a small culvert to an outlet point west of the
intersection.

DRAINAGE PROBLEM:

Water ponds on the east side of the intersection partly because
the small size of the existing culvert, the condition of the
intersection, and the amount of tree branches and leaves. Large
flows can overflow the crown of the street potentially causing
problems with traffic on one of the City's through streets.The
City is currently looking at a project to improve the situation
using a new larger culvert.

POTENTIAL SOLUTIONS:

1. A storm drain system should be installed to drain the
intersection. This system can tie into the existing system
at Morro Avenue and 0Olive Street, which outlets to the Bay.

HYDROLOGY:

9 cfs

It
It

Q10 = 6 cfs Q25 7 cfs Q100

VIITI-85
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SCALE: 1" = 500°
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 17
OLIVE STREET - MORRD TO MAIN STREET
COST ESTIMATE

july 1987
oIz ooznzzZzZ=ZzZ === === ———— ! _l ''''''' ""_‘—f::::::_‘-'_'—:::: ————————————
[TEM] DESCRIPTION [QUANTITY | UNITS | UNIT COST | £osT
=== l Z=zZ==z== Iz et St e oot I Pty i == ! ffondpaingociinepregungasimimdnt i —————————————
i 18" RCP STORM DRAIN PIPE ] 600 |Lin. Ft. | $60.00 | $36,000.00
2 | CATCH BASINS - TYPE I | 3 |Each [ $1,700.00 | $5,100.00
3 | REMODEL EXISTING CATCH BASIN 1 1 |fach | $300.09 | $800.00
4 | STORM DRAIN MANHOLE | 1 |tach ¢ $2,500.00 | $2,500.00
5 | | | | 0
; | | | | e
7 | | ] | $0.00
6 | | | | o 50.00
0 | | | | s
10 | | | | I $0.00
CONSTRUCTION SUBTOTAL | $44,400.00
DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $4,240.00
SUBTOTAL [ $48,840.00
CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL P $7,326.00

ENR INDEX = 4387 (BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 18

KERN AVENUE AT MAIN STREET

This watershed is residential and borders on and includes a small
portion of the State Park property. On Main Street near this
area is an existing storm drain system. The catch basins are not
sufficient in either location and or size.

DRAINAGE PROBLEM:

Storm flows on Kern Avenue approach Main Street from the East.
As the flow nears the intersection it divides +to the north and
the southwest. The northward flow travels to a small basin along
the eastside of Main Street which has no curbs and gutters. The
southwest flow goes across Main Street with some of it flowing
into the State Park along the roadway before it spills over and
flows on to private property on the west. The remainder of the
flow changes direction and continues to an existing basin on the
westside of Main Street North of Kern.

HYDROLOGY:

Q10 = 18 cfs Q25 = 21 cfs Q100 = 26 cfs

VITI-89
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 18

KERN AVENUE AT MAIN STREET
COST ESTIMATE

July 1987
! EEEEES ===z = z=== == = { === =z |zzzz==zzz= g ==

| TEH] DESCRIPTION IQUANTITY | UNITS | URIT £03T
!::::' ———————————————————————————————————————————————————————— |sozzzzsoss } —————————— [

| 1] 13" RCP STORM DRAIN PIPE | 315 [Lin. Ft. | $60

| 2| CATCH BASINS - TYPE I | i |Each | $1,700

| 3| CATCH BASING - TYPE II { 1 |Each | 2,100

| 4 | REMODEL EXISTING CATCH BASIN | I lEsch | $300

| S | CURB AND GUTTER 100 |Uin. e | $02

| 6 | STORM DRAIN MANHOLE { 1 |Each | $2,500
b7 | | |

|8 | | |

N | ’ i

|10 | | |

i
$18,900.00 |
$1,700.00 |
$2,100.00 |
$600.00 |
$1,200.00 |
$2,500.90 |
$0.00 |
$0.00 |

|

!

$29,3920.00 |

PROJECT SUBTOTAL

I
\
i
1 ——————
|
|

i PROJECT CONTINGENCIES @ 10% DF PROJECT SUBTOTAL

| TOTAL PROJECT COST

$4,488.00 |

ENR INDEX = 4387 (BASE YEAR, 1913 =



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 18

LAS TUNAS AVENUE - BUTTE TO KINGS AVENUE

This watershed contains commercial type functions in the lower

reaches, residential areas in the middle, and some State Park
property in the upper reaches. This intersection is comprised of
three streets. There is a cross gutter in Butte Ave. and a

depressed swale in the paving of Las Tunas parallel to Quintana
Rd.

DRAINAGE PROBLEM:

The intersection at Las Tunas and Butte Avenue (and Quintana
Road) ponds frequently even in fairly small storms. The pond
formed drains slowly onto Quintana Rocad and then flows westward
to an existing inlet on the south side of Morro Bay Boulevard.
The paving in the intersection is deteriorating and will continue
to do so even if the area were repaved unless the standing water

is removed.

POTENTIAL SOLUTIONS:

1. The City has completed remodeling this intersection on the
north side of Morro Bay Boulevard at Quintana to change the
traffic pattern. Drainage will alsc probably be altered at
this location. It may be possible for City to construct at
the same time a drain over to the Quintana - Las Tunas-
Butte intersection to relieve the flooding.

2. A more comprehensive solution would include building a storm

drain from Willow Camp Creek to Kings Avenue and picking up
the flows from this intersection in the process.

HYDROLOGY :

Q10 = 26 cfs Q25 = 30 cfs Q100 = 38 cfs

VIII-93
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BLACK HILL
TRIBUTARY AREA

SCALE: 1"
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CITY OF MORRO BAY
STORM ORAIN MASTER PLAN

PROJECT NUMBER 19
LAS TUNAS STREET - BUTTE AVENUE TO KNGS AVENUE
COST ESTIMATE

July 1987
A o ieiertumfodrnfinchasrben oot fonon oAbt Rttt st e e e e it l"'" I ————— i “““““““““““““ et F=Z=c
| 1TEM] DESCRIPTION |QUANTITY | UNITS | UNIT COST | 03T

=== =2 === === I"—" ‘ i-— —————— ’:::——“""_"“"‘:!
| 1] 18" RCP STORM DRAIN PIPE | © 360 |Lin. Ft. | $60.00 | $21,600.00
| 2| 24" RCP STORM DRAIN PIPE | 915 |Lin. Ft. | $63.00 | $52,220.00
| 3| 30" RCP STORM DRAIN PIPE | 185 |Lin. Ft. | $85.00 | $41,225.00
| 4 | CATCH BASINS - TYPE I ! 5 |Each | $1,700.00 | $8,500.00
| 5 | CATCH BASINS - TYPE I | 2 |Each | $2,100.00 | $4,200.00
| 6 | STORM DRAIN MANHOLE . | 2 |Each | $2,500.00 |  $5,000.00
|7 | STORM DRAIN MANHOLE JUNCTION STRUCTURES [ 2 |Each | $3,300.00 |  $6,600.00
| 8 | REMODEL | ] | $1,500.00 |  $1,500.00
| 9] l l | !

[ 101 I ! | |

! “““““““ ettt e e o= ra et IS oI I IS NS IICIISSCISIIIZSIZZZZDCSZInIzOcC DDz
| CONSTRUCTION SUSTOTAL | $150,845.00
X ______________________ -— —— e
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $15,084.50
l _____ e s o o et e e o e e o
| SURTOTAL . | $165,929.50
|- ' ECRR e -
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $24,889.43
I ______________________ _—— e e e e e e e e 2 e e
| PROJECT 3UBTOTAL | 119,313 93
’-_ ______ o e et e e e e e e et 2 o e 2 e o o e et
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | $19,081.89
| TOTAL PROJECT COST | $209,900.82

|=cozsoosssss=ssmosossssTsIsoISoSISTISSSTSSSSSSTISSSIISISTSCIITEITSISISISIESITISSoIISSSIOISISSSSINNISINSISSIIEISC

1

ENR INDEX = 4387 (BASE YEAR, 1313 = 100)




CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 20

QUINTANA ROAD - BELLA VISTA TO LA LOMA AVENUE

This watershed contains State Park property, residential, and
commercial uses. A new commercial complex has just been
constructed on Quintana beginning at the corner of Bella Vista
and proceeding east. At the easterly terminus of this facility
storm drain structures were constructed which collect flow and
carry it to an old existing drain. This drain outlets a few feet
to the east just beyond a driveway. The surface flow proceeds
then to a small grate basin, through a small culvert pipe, into a
small very shallow concrete channel, into another grate basin,
and then through another small pipe to a natural watercourse with
a new headwall outlet at the corner of La Loma and Quintana Road.

DRAINAGE PROBLEM:

The facilities described above are for the most part unsightly,
and inefficient. They result in drainage patterns which are a
nuisance, and a potential traffic hazard. The newly constructed
facilities are adequate but should be connected to newer drainage
structures which are placed properly to pickup street flows.

POTENTIAL SOLUTION:

1. Construct a new storm drain system connecting to the newer
facilities.

HYDROLOGY :

Quintana Road:

Q10 = 15 cfs Q25 = 17 cfs Q100 = 22 cfs
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LEGEND OF PROPOSED FACILITIES

BV 'DROP INLET COMBINATION TYPE
TYPE | UNLESS OTHERWISE NOTED

STORM DRAIN MANHOLE

mm RCP STORM DRAIN PIPE
(18" DIA. UNLESS OTHERWISE NOTED)

JROTUVE S SR

JOHN L. WALLACE MORRO BAY STORM DRAIN MASTER PLAN | FIGURE
& ASSOCIATES |QUINTANA ROAD - BELLA VISTA TO LA LOMA AVE| Vil 41




%

WBWHVO/\

AVE.
AVE, l
AVE. ,
n

— .Al/é\

ET

BLACK HILL
TRIBUTARY AREA
TRIBUTARY
GRASSLAND

——N-—- |

SCALE: 1" = 500

JOHN L. WALLACE MORRO BAY STORM DRAIN MASTER PLAN FIGURE
& ASSOCIATES [ QUINTANA RD - BELLA VISTA TO LA LOMA AVE | Vil 42




CITY OF MORRO BAY
STORM ORAIN MASTER PLAN

PROJECT NUMBER 20
QUINTANA ROAD - BELLA VISTA TO LA LOMA
COST ESTIMATE

July 1987
| m—msEoomsossIoooSTSISSSTSSoTISCSTISISTISISCISSISSSIISSSISSSTIZ|ISSSSISEES ! ----------- 1 SIS AEIIZCEITIEIICIETZIZEZCZ == I
[ ITEM NESCRIPTION [QUANTITY | UNTTS | UNIT COST l CosT |
!::::i: ————————————— = 1“_— ‘“} ("“"‘"‘“—:::l: ~~~~~~~~~~~ :!
| 1] 18" RCP STORM ORAIN PIPE ‘ 730 jLin. FE. | $60.00 | $47,400.00 |
| 2] 27" RCP STORM DRAIN PIPE | 50 |Lin. Ft. | §73.00 |  $3,650.00
| 3] 33" RCP STORM DRAIN PIPE ‘ 30 |Lin. FE. | $95.00 | $2,850.00 |
| 4 | CATCH BASINS - TYPE I ] 3 |Each | $1,700.00 | $5,100.00 |
| 5 | CATCH BASIN - TYPE Il } 1 |{Each | $2,100.00 |  $2,100.00 |
[ 6 | REMOVE EXISTING CATCH BASINS AND PIPES | T | $800.00 | $800.00 |
| 7 | STORM DRAIN MANHOLE | 2 |Each | $2,500.00 |  $5,000.00 |
|8 | HEADWALL | 1 |Each [ $3,000.00 | $3,000.00 |
| ¢ | GRADE AND CLEAR CHANNEL [ [ | $2,500.00 | $2,500.00 |
10| ' 1 l 1 ! !
ZZZIIEZZ==S === pemeirdips == SIS IZIZSZISZIISIZIZZIZTSC === -—'~_':::::::::::::-—::::::::i
| CONSTRUCTION SUBTOTAL | $72,400.00 |
| e e - e |
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $7,240.00
—— e —————— e l
| SUBTOTAL [ 479,640.00 |
R e e S |
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL | $11,946.00 |
____________________ - —- — — e -
| PROJECT SUBTOTAL | $91,586.00
________ - - - N S S Y
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | 49,158.60
oo EsoToSCESSCITSSSTISISSIITEIZSEEIZEZES=S et tafie o fuefepei g et :.__._-_.-..._:.:::::.:::::::::_":::::::::::l
| TOTAL PROJECT COST | $100,744.60 |




CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 21

QUINTANA ROAD - WEST OF SOUTH BAY BOULEVARD

This watershed 1is composed of mostly undeveloped rangeland north
of the freeway. The flow 1is picked up and carried under the
freeway via a 48" culvert which outlets to a natural channel and
flows toward Quintana Road. At Quintana Road is a 24" culvert
and driveways on the north side of the street both above and
below this crossing. The driveways are from a funeral home and a
church parking lot respectively. These are the only building
improvements in the watershed. The area on the south side of
Quintana Road is State Park land and contains a natural drainage

course.

DRAINAGE PROBLEM:

The narrow area between the freeway and Quintana lacks defined
drainage courses and flow spills across the roadway to the south.
Erosion is taking place along the northerly edge of the shoulder.
The culvert under Quintana Road at this location is inadeqguate.
It is silted up halfway and sits in a hole below the elevation of
the confluence of the two drainage courses a few feet away. In
addition, the driveways from the church and funeral home send
sheet flow across the paving of Quintana road instead of into the
drainage way and culvert adjacent to them. As a result, more -
water than 1is necessary flows easterly along Quintana toward
South Bay Boulevard or across the roadway to the south.

POTENTIAL SOLUTIONS:

1. Replace the existing 30" culvert with a 42" RCP and rebuild
the channel confluence. This vegetated area would need to
be cleaned out and rip-rap or gabion channel 1lining used to
define and contain the flow. Grading along the north
shoulder of Quintana can reduce spill over and erosion.
Slight modifications of the driveways directing flow into
the drainage way can reduce sheet flow across the roadway.

HYDROLOGY :

CROSSING AT QUINTANA RD.:

Q10 = 65 cfs Q25 = 74 cfs Q100 = 95 cfs
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LEGEND OF PROPOSED FACILITIES

'DROP INLET COMBINATION TYPE
TYPE | UNLESS OTHERWISE NOTED
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CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 21
QUINTANA ROAD WEST OF SQUTH BAY BOULEVARD
COST ESTIMATE
July 1987

| ITEM| DESCRIPTION |QUANTITY | UNITS | OUNIT COST

====z==== ! e ————— I SIESTI SIS | DXL ITIZIZ | TSISIIISIIZoZIE

i

1| 42" RCP STORM DRAIN PIPE CULVERT AND HEADWALLS | 50 |Lin. Ft. $180.00 {  $9,000.00 |

| |
[ 2 | CLEAN AND GRADE CHANNELS | 1 |Each | $12,000.00 | $12,000.00 |
|3 | ROADWORK SHOULDERS AND SLOPE DRIVEWAYS TO CHANNEL | 1 [ 34,000.00 | $4,000.0C
s - | | | | |
|5 | | | |

|6 | | | |

|7 | | | |

|8 | | | |

|9 | | | |

10| | | | |

| CONSTRUCTION SUBTOTAL | $25,000.00

‘ _________ - O, et e
| DESIGN @ 10% OF CONSTRUCTION SUBTOTAL | $2,500.00
l__ - - e e e e 0 1 e e o
| SUBTOTAL _ | $27,500.00 |
SR ———— ——— - e e e e e e
| CONTRACT ADMINISTRATION @ 15% OF SUBTOTAL I $4,125.00
|- - e e e e e et e o e e e e et e e et e e e e 2 2 o e okt o o b o e
| PROJECT SUBTOTAL [ $31,625.00

| _____________________________________________ e e e et e e e Pt 1 2 2 e e 4 e ot o o i 8 o i et et
| PROJECT CONTINGENCIES @ 10% OF PROJECT SUBTOTAL | $3,162.50

| TOTAL PROJECT COST -1 $34,787.50

ENR INDEX = 4387 {BASE YEAR, 1913 = 100)



CITY OF MORRO BAY
STORM DRAIN MASTER PLAN

PROJECT NUMBER 22

TWIN BRIDGES AT SOUTH BAY BOULEVARD

This watershed is drains an area generally east of the City which
contribute a very large portion of the flow to the Morro Bay
estuary via Chorro Creek. As the creek nears the easterly edge
of the City it changes direction and flows to the south around
Black Hill. Parallel to the base of Black Hill 1is South Bay
Boulevard, a major thoroughfare between Highway One and the State
Park and the Los O0Osos-Baywood Park community. Chorro Creek
crosses under South Bay Boulevard at a location called Twin
Bridges. This road is frequently closed to traffic because of
flooding during the larger storms. Presently, there 1is a County
bridge replacement project under consideration which will reduce
flooding, improve road alignment, and increase storm water
carrying capacity. However, this project area 1is in an
Environmentally Sensitive Habitat and therefore requires
extensive studies and environmental review before any design can
be implemented. The design will be done by the County
Engineering Department and the project financing will be from
Federal, County, and City funds. Because there are many
governmental agencies involved it is expected that it will be at
least two or three years before the project is built.

DRAINAGE PROBLEM:

Besides the problem of inadequate capacity at Twin Bridges as
described above, there are two situations that have begun to
occur in the Chorro Creek flow routing. One, Chorro Creek
appears to have moved part of its main channel closer to South
Bay Boulevard upstream of the Twin Bridges location. If this
movement continues it could endanger the roadway itself.
Secondly, the meandering creek appears to have rerouted its flow
to only the most northerly of the Twin Bridges. After it flows
under the northerly bridge it reverses direction and flows back
toward the abutment of the southerly bridge. This may not be a
problem when the above mentioned project is completed but in the
meantime the City should observe the situation in case it

worsens.

POTENTIAL SOLUTIONS:

The Twin Bridges - South Bay Boulevard problem area analysis is
considered outside the scope of this report because of the
pending involved studies and County project. However, it is

presented here so that the City is aware of the situation and can
present these concerns as design considerations in the overall
project. The City should be cognizant that if these items are

VIITI-105



not taken care of in the pending bridge/roadway alignment project
then it may have a considerable cost expense to protect South Bay
Blvd. in the future.
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