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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

This executive summary of the Preliminary Drainage Evaluation, Los Osos/Baywood Park
Community Drainage Project for San Luis County Service Area Number 9J, along with the
supplemental foldout maps provide an overview of the work performed and the recommendations of
this study. This draft report was prepared under the direction of the County of San Luis Obispo
Engineering Department for the Los Osos and Baywood Park Communities comprising County
Service Area 9] (CSA-9J). The purpose of this report was to analyze existing drainage and flooding
problems and provide recommendations for improvements to correct these existing problems.

The most significant residential flooding problems experienced by the Los Osos and Baywood Park
communities are from natural sumps. The communities are situated adjacent to the Morro Bay
estuary upon a sandy terrain which has approximately two major, and numerous other localized
natural sumps. Historically they drained relatively quickly without flooding because of the high
permeability of the soil and ample distance to groundwater. Over the last twenty years, development
has lead to a reduction of the permeability of these sump areas, and groundwater levels have risen
reducing the amount of immediate subsurface storage available. This has resulted in several areas
becoming flood prone causing public and private property damage during storms.

In addition, CSA-9] has been experiencing increasing levels of nuisance flooding problems, including
residential and street flooding documented from the mid 1970's. These problems are directly
attributable to increased growth within the communities. This increase in flooding has resulted from
to the paving of open space and the subsequent reduction of allowable infiltration area, construction
within natural (topographic) drainage courses without provisions for rerouting surface drainage, and
development of properties without containment of onsite drainage. Primary areas of flooding concern
are Los Osos Valley Road in the town of Los Osos, and east of town near its intersection with
Cimarron Road. These areas are of concern since Los Osos Valiey Road provides the community one
of only two access routes into, and out of the community.

For this report, CSA-9J was divided into 27 separate drainage areas which were defined based on the
existing topographic features (see Map 1, Topographic Info.). These drainage areas relate only to
surface conditions (the path a water droplet will follow along the surface within an area, and to a
common point) and are irrespective to groundwater (subsurface) conditions. Within each of these 27
defined areas, existing drainage related problems have been identified. Based on the specific problem
experienced, each of the 27 areas were further separated into seven categories. These categories
include;

Shallow to Surfacing Groundwater in the Interdunal Depressions
Shallow to Surfacing Groundwater at the Bay Fringe

Excessive Concentration of Surfacing Runoff

Inadequate Surface Slopes

Closed Depressions having Limited Surface

Other Nuisance Problems

Other Areas with Negligible Problems

Nownhs LN
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EXECUTIVE SUMMARY

A substantial portion of the problems fall into the category of Shallow to Surfacing Groundwater in
the Interdunal Depressions. Drainage problems in these areas typically include flooding due to
elevated or surfacing groundwater conditions. Due to the limited depth to groundwater, there is little
storage capacity available within the soil for surface water to infiltrate after a storm event. This
causes long periods of time that water will remain ponded.

The regions of the study area that experience these drainage problems include the El Moro
Depression, the 16th Street Depression, and the Ramona Depression. In each of these regions
widespread residential flooding has been documented on a regular basis, with the extent of damage a
function of a storm's severity. Typical storm related damages reported include property flooding,

structure flooding, road flooding, and long term failure of septic systems due to an elevated
groundwater table.

With the implementation of the proposed sewer project, infiltration from septic tank systems is
expected to be substantially reduced. However, it is anticipated that groundwater levels will slowly
lower. Although a long-term benefit would result from increase storage capacity in the aquifer for
surface flow to infiltrate, there is still expected to be periods of short term flooding. Storm drain
systems and future infiltration basins are recommended for areas in this category.

The most common solutions to drainage problems within the community include storm drains and
retention basins. Although a number of alternative projects were originally considered (ranging from
groundwater recharge to pumping long distances for domestic and agricultural usage), storm drains
and retention basins proved to be the most cost effective, long-term solutions. Table ES-1
summarizes the solutions for each of the 27 defined drainage areas including the preferred project
costs and its specific percentage of total community costs. All drainage calculations and alternative
solutions identified in this report assumed build-out conditions.

Assuming that all projects presented in Table ES-1 were to be constructed under a single project
scope of work, a construction schedule was developed. This schedule was broken into two
components; environmental, and design & construction. The environmental component of the project
schedule is expected to last a minimum of one year and would include and Environmental Impact
Report for the entire project and the securing of all environmentally related permits. The design &
construction component was estimated to last approximately 2 years. However, based on existing
environmentally sensitive areas within the project area, the environmental component may well
exceed one year.

In order to provide a construction schedule, each of the projects were ranked. This ranking divided
the project into Community Projects and Localized Projects, with community projects given a higher
construction priority. Localized Project were then added below Community Projects and ranked in
accordance to complaint logs and drainage problem severity, as determined from the information
presented in Appendices B1 and B2. This ranking is summarized in Table ES-1.

There are a number of methods available to distribute the costs associated with the community
drainage projects. For this report, the Community Benefit Method was selected for cost distribution.
Assuming this method of funding, all 5127 property owners within the CSA 9J area would share an
equal portion of the cost of improvements. Referring to Table ES-1, the total cost of improvements
for the entire community was estimated to be $21,218,513. Based on the assumptions presented in

PRELIMINARY ENGINEERING EVALUATION, LOS O30s/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN L11s ORISPO CSA No. 9J
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EXECUTIVE SUMMARY

Section V-D, the total cost to each property owner would then be approximately $376 per year for 20
years.

TABLE ES-1: ESTIMATED DRAINAGE IMPROVEMENT COST BREAKDOWN PER DRAINAGE AREA

l‘ 3 | ] H 1 Y
2 3 27 |Los Oxs Vilky Road gt Cryrrorn Samlian on 1™% 3 1 N
3 1 6 |E MroDrresscr 30 Backio MIDBack Scrmlams SL2450  8¢% o M Y
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6 2 M |Quesia byte S, West Regracke Roachoay S % B 0 N
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* EIR Required. Each project was evaluated individually in Section III although it is anticipated that a single EIR for
all projects with be prepared. :

Five large scale maps have been included as part of this report to provide a graphic representation of
the information contained within. These maps are described as follows:

Map 1 provides the general topography of the study area. Topographic information was provided by
the County of San Luis Obispo and was originally developed by Metcalf & Eddy for the sewer
project. The large gaps in the topographic information are due to the sewer study’s limited need for -
information outside the roadways and sewer project limits,

Map 2 provides a graphic presentation of the information provided in Appendices B1 and B2. This
includes the documented community complaints, field observed flooding areas, and drainage patterns.

Map 3 provides a graphic representation of all known existing storm drainage facilities and pump
stations as discussed in Appendices B3 and D2. The small boxed numbers, such as refer to the
Drainage Area (Area 21 in this example) and the item number (2 in this example) as presented in
Appendix B3. The larger boxed numbers reflect the drainage area and related flowrates as presented
in Appendix D2.

Map 4 provides a graphic representation of alternative projects as discussed in Report Section III.
The boxed numbers, such as refer to the specific drainage area {Area 21 in this example)
and the Alternative (2 in this example) as discussed in Section II.

PRELIMINARY ENGINEERING EVALUATION, LOS OSOS/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN LUIs OBRISPO CSA NO. 97
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EXECUTIVE SUMMARY

Map 5 provides a graphic representation of the recommended alternative projects, as discussed in
Report Section V.

PRELIMINARY ENGINEERING EVALUATION, LO3 OSOS/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN LUIS ORIsPO CSA No. 9J
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SECTION I: INTRODUCTION

SECTION 1

INTRODUCTION

A. BACKGROUND

The Community of Los Osos/Baywood Park is situated adjacent to the Morro Bay estuary in the
County of San Luis Obispo, State of California (see Exhibit I-1). The community has experienced
increased flooding problems over the past 20 years primarily due to urban improvements and services
associated with increased population growth'. In the late 1960’s the population of the community
was only a few thousand. Today, the population of the community exceeds 14,000. By the late
1970’s flood related property damage had become a frequently reported problem within the
community, This flooding has been attributed to the marked increase in residential density, septic
system leach field discharge, rising groundwater elevations, domestic water supply practices of
pumping from the lower aquifer and discharging to the upper aquifer, natural topographic features,
and insufficient storm drainage infrastructure.

Almost all areas of the community experience flooding that ranges from roadway flooding and/or
sediment deposition, to more severe residential and business flooding. Roadway flooding ranges from
nuisance ponding and road closure in most of the low-lying areas, More severe roadway flooding
occurs on Los Osos Valley Road just westerly of the downtown area, and again near its intersection
with Cimmeron Way.

Business related flooding has been documented in the Los Olivos Avenue and southerly 17* Street
areas of Los Osos, and the southeasterly side of 2 Street in Baywood Park. Residential flooding and
drainage problems have been documented in many areas of the community, with the most severe
locations being in the El Moro Avenue depression, Paso Robles Avenue depression, Ramona
Depression, and Pine Avenue areas.

B. PURPOSE ‘
This report has been prepared for the County of San Luis Obispo on behalf of San Luis Obispo
County Service Area Number 9J (CSA 9J). The project consists of the preparation of this report that
details the investigation of drainage problems and solutions to eliminate flooding within the
geographic boundary of CSA 9J. This report is intended to quantify the existing storm related
problems, identify sources of the problems, and recommend solutions to relieve flood related damage
within the community.

! California Office of Emergency Services, 1996, Hazard Mitigation Grant Program Application: prepared by San
Luis Obispo County Engineering Department, January 30, 1996,

PRELIMINARY ENGINEERING EVALUATION, LO5 Os0S/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN LUTS OBISPO CSA No. 9J
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SEcCTION I INTRODUCTION

C. METHODOLOGY & ORGANIZATION

This report is a compilation of two previous Working Papers which were submitted for review to the
County of San Luis Obispo Engineering Department on December 2, 1996, and February 27, 1997,
respectively. The first Working Paper included: Identification of existing drainage and flooding
problems based on historic information, Community and County input together with site observations;
Identification of existing drainage infrastructure based on County input and site investigations;
Historic well information from the Spring of 1995 was used to establish groundwater elevations, and
depth of groundwater from surface elevations; and, Categorization of alternative improvements for
specific drainage problem areas based on defined screening criteria. This information is presented in
greater detail in Sections IT and III (Preliminary Evaluation & Screening) of this paper.

The second Working Paper expanded on the first Paper by including: Refinement of project
alternative improvements for each identified community problem area based on the same screening
criteria; Review of potential environmental and water quality impacts associated with each project
alternative; Review of potential regulatory impacts associated with each project alternative; and,
Preparation of cost estimates for each project alternative. This information is presented in this paper
as Section III (Secondary Evaluation and Screening).

The drainage evaluation of Section III includes a discussion of each problem area and a summary of
possible solutions which passed the screening criteria presented in Appendix E. The screening criteria
consisted of a consideration of the following categories: Aesthetics, Cost, Disruption, Environmental
& Regulatory processing, Flexibility, Land Area, and Technical Aspects. Each of the alternatives
were subjectively screened based on these categories. Those drainage solutions achieving a positive
score on the screening process continued for consideration in subsequent sections of the report
(Section IV). This screening process was continued until the Recommended Alternative drainage
project was determined in Section IV.

CSA-9) was divided into 27 separate drainage areas which were defined based on the existing
topographic features. These drainage areas relate only to surface conditions (the path a water droplet
will follow along the surface within an area, and to a common point) and are irrespective to
groundwater (subsurface) conditions. Within each of these 27 defined areas, existing drainage related
problems have been identified. Based on the specific problem experienced, each of the 27 areas were -
then separated into seven categories. These categories include:

1. Areas of Shallow to Surfacing Groundwater in the Interdunal Depressions-Drainage problems
typically include flooding due to elevated or surfacing groundwater conditions. Due to the
shallow depth to groundwater, there is little storage capacity available within the soil for surface
water to infiltrate. With the implementation of the proposed sewer project (estimated start of
construction is December 1997), the discharge from septic tank systems may be substantially
reduced between 1 to 3 years. Although a benefit would result from increase storage capacity in
the aquifer for surface flow to infiltrate, there is still expected to be periods of short term
flooding. Storm drain systems and future infiltration basins are recommended for areas in this
category.

The regions of the study area that experience these drainage problems include the El Moro
Depression, the 16™ Street Depression, and the Ramona Depression. In each of theses regions
widespread residential flooding has been documented to occur on a regular basis, with the extent

PRELIMINARY ENQINEERING EVALUATION, LOS OsOS/BAYWOOD PARE COMMUNITY DRAINAGE PROTBCT FOR SAN LUTS OBIsPO CSA NoO. 9J
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SECTION I: INTRODUCTION

of damage a function of a storms severity. Typical storm related damage incurred include
property flooding, structure flooding, road flooding, and long term failure of septic systems due to
an elevated groundwater table.

Areas of Shallow to Surfacing Groundwater at the Bay Fringe-Drainage problems typically
include flooding due to elevated or surfacing groundwater conditions primarily a result of the
areas proximity to the bay. Documented drainage problems are compounded by surface flows and
tidal conditions. Since elevated groundwater conditions are not expected to decrease with the
introduction of the sewer system, project alternatives in these areas typically consider the surface
conveyance of surface runoff utilizing curb and gutters. The study area that primarily experiences
these drainage problems is Cuesta by the Sea.

Areas of Excessive Concentration of Surfacing Runoff-Drainage problems typically include
flooding due to severe accumulation of surface runoff compounded with inadequate surface water
removal facilities. Areas experiencing these conditions include Los Osos Valley Road in the
downtown area and near Cimmeron Road, and the Broderson-Skyline residential area that
receives surface flows from the same watershed as that which floods the downtown area.
Proposed alternatives for these areas include storm drains systems for storm water diversion,
infiltration or sediment basins, and curb & gutter for surface conveyance.

. Areas with Inadequate Surface Slopes-Drainage problems typically include flooding and ponding
due to minimal topographic variations. Surface water tends to collect and pond in paved
roadways or on properties until sufficient volume develops to spill into adjacent areas. However,
flooding of adjacent properties usually occurs prior to spill. Typical solutions for these areas
include a combination of storm drains and surface drains directed to outlet to proposed infiltration
basins. Areas experiencing these problems are generally found easterly of downtown Los Osos on
Los Olivos and Mountain View Drive. Flooding is generally confined to the streets with the
exception of localized structure flooding (businesses).

. Areas with Closed Depressions having Limited Surface Drainage-Drainage problems typically
include flooding and ponding due to minimal topographic variations. Surface water tends to
collect and pond in paved roadways or on properties until sufficient volume develops to spill into
adjacent areas. However, flooding of adjacent properties usually occurs prior to spill. Typical
solutions for these areas include a combination of storm drains and surface drains directed to
outlet to proposed infiltration basins.

. Other Nuisance Problem Areas-Drainage problems tend to vary between sediment deposition,
minor localized ponding and crosslot drainage, and lack of regular maintenance. Each proposed
solution presented in this paper is specific to the individual problem.

. Other Areas with Negligible Problems-There are no known drainage problems within these areas
or the existing drainage problems have little affect on the community.

Each of the 27 drainage areas were subjected to a preliminary screening of 41 possible solutions
based on Aesthetics, Cost, Disruption, Flexibility, Land Area, and Technical Aspects (see Appendix
El for additional information). A numeric value between 1 and 3 which was assigned based on the
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SECTIONI: INTRODUCTION

ranking criteria guidelines presented in Appendix E1. Solutions having a cumulative sum of 14 or
better were further analyzed in Section III, with the final passing criteria becoming the recommended
alternative projects presented in Section I'V.

These recommend alternative solutions were then ranked based on the severity of the drainage
problem and whether the problem was community wide, or more area specific. A construction
schedule was then developed for the ranked projects to provide an estimation of time required for all
the projects to be completed. Finally, a method of funding has been presented, and an estimate of
individual annual property costs were determined. This information is presented in more detail in
Section V of this report.

This paper presents information for a drainage rerrofit of the Los Osos and Baywood Park
communities. Typical of many other regions of the County, these communities did not have the
benefit of planned and engineered development in its growing stages which would have accounted for
storm drainage facilities and other public infrastructure. As a result, many unforeseen problems and

hidden costs can be associated with retrofitting for community-wide drainage infrastructure.

D. FOLDOUT MAPS

Included as a portion of this report are five exhibit maps, all at 500 scale. Items contained on these

maps are presented in Table I-1.

Map 1 | Topographic Info,

Map 1is prowded'tor show »the general topography of the study

area. Topographic information was provided by the County of San
Luis Obispo and was originally developed by Metcalf & Eddy for
the sewer project. The large gaps in the topographic information
are due to the sewer study s limited need for information outside the
roadways and sewer project limits,

* Tributary boundary.

s 5’ contour information.

Map 2 | Problem Area

Map 2 provides a graphic presentation of the information provided
in Appendices Bl and B2. This includes the documented
community complaints, field observed flooding areas, and drainage
patterns.

» Tnbutary boundary.

» Identification of existing community problem areas.

» Identification of existing sump areas.

Map 3 | Existing Drainage

Map 3 provides a graphic presentation of existing storm drainage
facilities and pump stations as discussed in Appendices B3 and D2.
The small boxed numbers, such as 21.2] refer to the Drainage Area
(Area 21 in this example) and the item number (2 in this example) as
presented in Appendix B3. The larger boxed numbers reflect the

PRELIMINARY ENGINEERING EVALUATION, 103 OSOS/BAYWOOD PAEK COMMUNITY DRAINAGE PROJECT FOR SAN LUIS OBISPO CSA NO. 9J
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SECTION I: INTRODUCTION

drainage area and related flowrates as presented in Appendix D2.
* Trbutary boundary.

» Estimated existing tributary flow patterns.

« Estimated existing tributary flowrates.

« Existing community drainage infrastructure.

Map 4 | Alternatives

Map 4 provides a graphic presentation of alternative projects as
discussed in Report Section IV. The boxed numbers, such as [ALT]
@ refer to the specific drainage area (Area 21 in this example)
and the Alternative (2 in this example) as discussed in Section IV.

* Tributary boundary.

» Future roads and drainage facilities.

* Los Osos Fault.

« Report Section IV alternative solutions.

Map 5 | Recommended
Alternative Projects

Map 5 provides a graphic presentation of the recommended
alternative projects, as discussed in Report Section IV,

* Tributary boundary.

* Report Section V preferred solutions.

+ Future roads and drainage facilities.
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SECTION II: DRAINAGE ISSUES

SECTION 11
DRAINAGE ISSUES

A. INTRODUCTION

The project area has documented drainage problems extending back to the late 1970°s. These
drainage problems range from nuisance road flooding which is prevalent in most of the flat or sump
areas of the project area, to more severe road, residential, and commercial flooding caused by large
amounts of surface runoff or sump conditions.

A major contributor to flooding in the sump areas is the elevated groundwater table. This section
addresses these groundwater issues, and the geologic reasoning for their occurrence. Also discussed
in this section is a general overview of water quality, water use and conservation, County drainage
policies and standards, regulatory review and permitting considerations, and analysis of the existing
Drainage infrastructure. Additional project specific information on these subjects is presented in
subsequent sections of this report. Exhibit II-1 depicts the 27 defined Project Tributary Areas used
throughout this report.

B. GROUNDWATER

Local concentrations of surface runoff may be exacerbated by groundwater conditions in several of
the problem areas. The CSA 9J shallow well at 8th and El Moro is the best example of the
relationship between shallow groundwater conditions and local flooding. This well was drilled
originally as a municipal water supply well. This use was terminated because of increasing nitrate
concentrations, but the well has been used for observation purposes since that time.

Figure II-2 is a plot of groundwater levels and nitrate concentrations in this well beginning in late
1959. Nitrate concentrations within the groundwater have exceeded the maximum containment level
(MCL) since 1979. This is an important consideration for drainage alternatives that recommend -

pumping from the aquifer to lower the groundwater elevations, Refer to Section III for additional
information.

The lower water levels shown in Figure II-2 (below about 25 feet through 1971) probably reflect
local drawdown due to pumping, and the higher levels (about 18 feet and shallower) are probably
more representative of static water levels in the area generally. These levels rose slightly up through
1978 (4 feet in 18 years), more abruptly during the wet period 1978 through 1980 (9 feet in 3 years),
and then more gradually through the dry period of the mid- to late-80’s (2 feet in 10 years).
Increased rainfall since 1991 has caused groundwater levels to rise more abruptly, reaching the
surface in 1993 and 1995. This shallow to surfacing groundwater not only prevents the infiltration of
surface runoff during storms, but the continuing flow of groundwater to the local topographic
depressions causes “flooding conditions” to persist long after storms have ceased.

PRELIMINARY ENGINEERING EVALUATICH, L0oS OsOS/BAYWGOD PARE COMMUNTY DRAINAGE PROJECT FOR SAN Luts Osisro CSA No. 9J
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SECTIONII: DRAINAGE ISSUES

1. Geologic Units

For purposes of the analysis of drainage problems in the Los Osos/Baywood Park area, it is adequate
to divide the soils/rocks into two categories: 1) the old sand dunes; and 2), the upper Paso Robles
Formation (i.e., the shallow groundwater aquifer) that immediately underlies the old dune sands. The
old dune sands are relatively homogeneous, and infiltrating rainfall, landscape irrigation and septic
tank discharge tend to move vertically downward through the dune sands. The upper Paso Robles
Formation, on the other hand, is composed of a bedded sands, silts and clays, and the downward
percolation of infiltrating water is substantially impeded by the beds of silt and clay. As a result,
groundwater tends to be perched above the clay zones, and/or move laterally along the tops of clayey

or silty zones because the permeability (hydraulic conductivity) parallel to bedding is much higher
than that across the bedding.

1a. QI e San

A commonly-held misconception that has developed in the community as a result of the terminology
of most of the previous hydrogeologic studies is that the upper aquifer is dune sand, and that these
sands extend to depths of 100 to 200 feet beneath the community. That this terminology is incorrect
has been demonstrated by the logs of wells that include gravels in the upper aquifer. However,
because the dune features are so obvious on the surface, and because the dune sands are difficult to

distinguish from the sands of the upper Paso Robles Formation in well cuttings, this misconception
has persisted.

The more logical interpretation of the shallow soil units was demonstrated by the excavations for the
Monarch Grove School, particularly the deep cuts for the large leach field that underlies the
playground at the west end of the site. These excavations were examined by the Morro Group almost
daily after grading ceased in the afternoon. The cuts on the east side of the playground exposed
layers of clayey silt inclined to the north approximately parallel to the natural ground surface, and the
sand in the bottom of the excavation for the playground included medium to coarse grained units with
gravel, including cobbles up to 4 inches in diameter. Thus, the geological unit beneath this site is not
old dune sand, but rather the bedded sands and clayey silts of the upper Paso Robles Formation.

The distribution of old sand dunes in the area of the community generally north of Los Osos Valley
Road is shown on Figure II-3. This figure is a portion of an aerial photograph taken by the Soil
Conservation Service in June 1949 before development of the area had become significant, but with
just enough of a road pattern to provide location. The lighter toned areas are old sand dunes with
varying degrees of vegetative cover, while the linear areas of medium gray tone trending west-
northwest are inter-dunal depressions underlain by upper Paso Robles Formation. The most obvious
example is the area of medium gray tone south of the Junior High School site (i.e., beneath the track
and soccer field) and extending westerly to approximately 14th Street between El Moro and Paso
Robles Avenues. While these interdunal depressions are small in comparison to the areas of old sand
dunes, it is these depressions that are now the locations of most of the drainage problems involving
surfacing groundwater.

PRELIMINARY ENGINEERING EVALUATION, L0S 0505/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN LUIS OBISPO CSA No. 9J
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Figure II-3. Aerial photograph of the central and easterly parts of Los Osos/Baywood Park taken in 1949.
The light areas are old sand dunes with varying degrees of vegetative cover, and the linear areas of medium

grey tone are interdunal depressions underlain by Paso Robles Formation. The photograph was taken June 4,
1949 at near zero tide. Scale: 1"=1,500".



SECTION II: DRAINAGE ISSUES

1b. er P bles Formation

The upper Paso Robles Formation is present beneath the old sand dunes and it is at or near the
surface in the depressions between the sand dunes. This unit is composed primarily of sand, but it
also includes beds of clayey silt, clayey fine sand and some clay between the beds of sand. These
relationships are illustrated by the annotated electric log (E-log) of the CSA 9A deep well at 8th and
El Moro shown on Figure II-4. This well was drilled in early 1986 to replace the shallow well at this
location because of the increasing nitrate contamination of the shallow aquifer. The properties of the

saturated soils/rocks measured by the E-log are explained at the bottom of the figure. Significant
points to note include:

1. The upper 125 feet of this well penetrated the upper aquifer (upper Paso Robles Fm.). This unit
is composed primarily of sands, but with one clayey zone and probably several silty zones with
moderately reduced permeability. This zone is distinct in that the consistently high resistivity of
the sand zones indicates consistently fresher water in these sands as compared to that of the sands
below the thick clay zone (AT-2 on Figure [I4).

2. The upper aquifer is underlain by a 100-foot zone composed predominately of clay. This clay
zone blocks the downward movement of infiltrating water, so that it has no place to go except
move laterally in the shallow sands or rise to the surface as shown on Figure I1-2.

2. Geologic Structure and Faulting

2a. Structure of the Los Osos Groundwater Basin

The Los Osos groundwater basin is shaped in the form of an asymmetric trough that is inclined
toward the west (plunging syncline). Bedding on the south flank of the basin is inclined toward the
north at about 10° (20%), and that on the north flank is inclined toward the southwest at about 1.5°
to 2° (34%). The axis (i.e., bottom) of the basin is approximately parallel to and just north of Los
Osos Valley Road (Figure II-5). The basin is bounded on the south by the Los Osos fault (Strand A),
and on the northeast by the eroded edge of the water-bearing Paso Robles Formation.

Lo Fault

Since completion of the studies of the groundwater basin by the USGS (Yates & Wiese, 1988) and
the Department of Water Resources (DWR, 1989), evidence has mounted that the groundwater basin
is cut by a strand of the Los Osos fault that extends from near the west end of Calle Cordoniz
northwesterly generally along Bayview Heights Drive and Bush Street to Sweet Springs at the edge
of Morro Bay. This fault is informally designated “Strand B” to distinguish it from the main strand of
the Los Osos fault which trends east-west along the northerly fringe of the Irish Hills (Figure II-5).
Near the library, groundwater levels are approximately 40 feet higher on the northeast side of the
fault than on the southwest side (Figure II-6). To the southeast, the separation of groundwater levels
across the fault appears to increase to about 100 feet.

PRELDMINARY ENGINEERING EVALUATION, LOS 030/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN Luis OBISPO CSA No. 9]
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Figure II-4. Electmc log (E-log) of CSA#9 deep well at 8th and El Moro (30S/11E
7Q3). The shallow sand section (upper aquifer) is shown in the interval from the
surface to a depth of 125 feet. The shallow sands are separated from the deeper sand
(lower aquifer) now being produced by the clay zone (aquitard AT-2) between 125 and
225 feet. The much higher resistivity of the shallow sands indicates that they contain
less mineralized water. The interpretation of sand, silt and clay zones is by the logging
technician.

Technical Explanation of Log

The two curves on the nght are the point resistivity (shallow penetration) and 6 lateral (deeper
penetration). Since the rock material is essentially non-conductive, the log measures the resistivity of
the fluid in the rock and the continuity of the fluid (i.e., the degree to which the fluid is continuous
and, therefore, capable of conducting an electric current).

The curve on the left is the self-potential (SP) or “batiery-effect” between the driiling mud and the fluid
in the rocks. Normally, a deflecton to the left indicates sand. However, in this case, the fluid in the
upper aquifer is fresher (less mineralized) than the drilling fuid, and the SP is “reversed” (right
deflection indicates fresh-water sand).
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WATER-LEVEL SEPARATION ACROSS THE LOS OSOS FAULT
at Monitoring Wells 30S/11E 18L3 &18L4 near Library
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Figure II-6. Plot of water-level separation across Strand B of the Los Osos fault
between monitoring well 30S/11E 18L3 on Ferrell St. and and 18L4 near the library.
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SECTION I[I: DRAINAGE ISSUES

The Strand B fault separates areas of very different groundwater conditions. Areas having shallow or
surfacing groundwater are confined to the area northeast of Strand B. To the southwest of the fault,
groundwater levels have fluctuated moderately with varying climatic conditions. However, they have
not risen near-continuously as they have in some areas to the northeast of Strand B, and drainage
problems to the southwest of the fault are limited to the low-lying areas near the Bay.

The potential for using ground-penetrating radar (GPR) to further define the location of the Los Osos
fault has been recently investigated on an experimental basis by Gary Mann and Don Asquith. One
line was run across Strand B in an open area just south of Ramona Avenue which clearly defined an
anomaly at a point along the line only about 10 feet west of the location of the fault more generally
located from the groundwater data. The GPR records and the geologic interpretation of these
records are shown on Figure II-7. It is clear from this experimental data that there is good potential
for further delineating this fault using this method. Confirming the details of the interpretation of the
GPR data would require trenching to expose the fault relationships.

-
-

3. Elevation of Shallow Groundwater

3a. Data Sources

Figure I1I-7, Elevation of Shallow Groundwater, Spring 1995, has been constructed based on County
monitored wells completed in the shallow zone, locations of surfacing groundwater, and other
sources such as the test sites for the point-source nitrate study (B&V Waste Science, 1993, Table 3)
and the monitoring wells drilled by Metcalf & Eddy (1996, Appendix B) for the study of the
Broderson recharge site. The water-surface elevations from wells are based on Spring 1995, unless
the Fall 1995 elevation was higher. Adjustments to well levels taken at other times and the
reliability’s of water levels in wells are summarized in Appendix C2. Areas of surfacing groundwater
utilized in preparing Figure II-7 include Willow Creek (a.k.a. Eto Creek), Los Osos Creek east of the
Los Osos Middle School, and the problem areas in the El Moro, Paso Robles and Ramona
depressions.

3b. Areas of Differing Groundwater Conditions

The South Bay can be divided into three areas having substantially different groundwater conditions.
The area west of Strand B of the Los Osos fault is characterized by relatively low groundwater
elevations and groundwater gradients. The primary features in this area are a groundwater “high” in
the area of concentrated surface recharge west of the library, and a modest “low” in the area of
pumping of shallow groundwater west of Pecho Valley Road. Otherwise, groundwater elevations
increase toward the Los Osos fault, suggesting significant flow through or over the top of the fault.

East of the Los Osos fault, groundwater elevations are generally higher and the gradients are steeper.
The most prominent groundwater feature in this area is the “high” centered near the intersection of
13th Street and Ramona Avenue. The presence of this “high” is controlled in large part by the
presence of surfacing groundwater in the Ramona and Paso Robles depressions.

PRELIMINAR Y ENGINEERING EVALUATION, L0OS OSOS/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN Lus OBISPO CSA No. 9J
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SECTION II: DRAINAGE ISSUES

In the area east of the Los Osos fault and generally southeast of Los Olivos Avenue, these steeper
gradients are complicated by a sequence of clayey layers in the upper aquifer that “perch” the
shallowest groundwater at successively higher elevations toward the south. Groundwater conditions
in this area are very complex, and well control is limited. Since no problems areas have been
identified in the area south of Los Osos Valley Road, shallow groundwater contours have not been
extended into the southerly part of this complex area.

4. Depth to Shallow Groundwater

4a. Map Preparation

Figure I1-8 shows the Depth to Shallow Groundwater, Spring 1995, based on the difference between
the elevation of shallow groundwater (Figure II-7) and surface elevations. The surface elevations are
based on the most recent topography prepared for the sewer project (1-foot contour interval),
supplemented by the topography (5-foot contour interval) prepared for the Phase Two - Basis of
Design Report (Engineering-Science, 1997) in areas not contoured at the more detailed scale.
Differences of up to 5 feet between the two sets of topographic data have been adjusted by paralleling
the older topography between the presumably more accurate elevations from the more recent survey.

4b. Areas of Differing Depths to Groundwater

Areas having significantly different depths to groundwater follow generally the separation of
groundwater conditions across the Los Osos fault. Except for the shallow groundwater at the fringe
of the Bay, all of the areas having drainage problems controlled primarily by shallow groundwater are
east of the fault, as are the areas of consistently surfacing groundwater along Willow Creek and the
unnamed creek in the Los Osos Oak Preserve. In this area, depths to groundwater are primarily in
the range of 5 to 40 feet with areas of deeper groundwater being limited primarily to narrow zones
along the crests of the larger sand dunes.

West of the Los Osos fault, groundwater is consistently deeper over relatively large areas.

C. WATER QUALITY

A potential solution to the drainage problems in some of the areas is the pumping of accumulated
runoff and surfacing groundwater to the bay. A system of this type has been in place in the El Moro
depression since 1983, and a similar system was installed in the Paso Robles depression in 1995. The
El Moro system pumps at 8th and El Moro and discharges from a pipe in the bay off of the west end
of El Moro Avenue. The Paso Robles system pumps at 16th and Paso Robles Avenue and discharges
to the surface drainage system east of 18th Street. From this point, the pumpage flows to Los Osos
Creek and to the bay.

A significant environmental concern is associated in the operation of these systems is the quality of
the water discharged to the bay, be it directly or via Los Osos Creek. It has been assumed that,
because these waters include rising groundwater, they may include some component of septic-tank
effluent. The septic tank effluent includes, at a minimum, nutrients such as nitrate, and in areas where
the septic-tank leach fields have been “flooded-out”, it may also contain pathogens.

PRELIMINARY ENGINEERING EVALUATION, LOs OSOS/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN Luis Orispo CSA No., 93
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A major concern of the community is that runoff be recharged to the shallow groundwater aquifer to
the maximum extent feasible to minimize the need for imported water. The feasibility of increasing
recharge of runoff as a part of any flooding solution will depend on location and climatic condition.
That is, it is obvious from the existing distribution of shallow groundwater conditions (Figure II-8)
that increasing recharge in the area northeast of the Los Osos fault would be highly problematic
unless removing septic-tank discharge results in a very substantial lowering of the groundwater “high”
in this area. And, even if significant lowering does occur in this area under normal conditions of
rainfall, it may be necessary to have facilities in place to dispose of excess runoff during very wet
years and wet climatic cycles such as occurred between 1978 and 1983.

On the other hand, most of the area southwest of the Los Osos fault has relatively deep groundwater
conditions, and it should be feasible to store excess runoff in this area except perhaps in very wet
years, and provided it is extracted for beneficial use before it reaches the areas of shallow
groundwater at the fringe of the bay. This area is also proposed for recharge, storage and extraction
of treated wastewater from all of the community because it is the only area suitable for this purpose.
Therefore, any increased recharge of runoff in this area would have to be operated in close
coordination with the recharge of wastewater from the Broderson site.

The State Department of Health Services (DHS) routinely monitors coliform contamination in bay
waters as they may affect aquiculture in the bay. In the past, coliform concentrations have sometimes
exceeded acceptable limits during periods of heavy runoff, and it has been necessary to temporarily
shut down shellfish harvesting until the levels declined to below acceptable limits. However, it has
been reported in recent meetings of the Urban Discharge Issue Group of the Morro Bay National
Estuary Program (Mark Jeude, Preharvest Shellfish Sanitation Unit, Department of Health Services)
that background levels of coliform have been increasing, and that it may soon be necessary to shut
down shellfish harvesting for prolonged periods of time,

Based on data available at this time, the natural discharge of shallow groundwater at the bay fringe,
and waters having significant components of groundwater that are pumped to the bay, are having an
adverse effect on bay water quality, particularly as it affects aquiculture. Therefore, it is anticipated
that solutions to flooding problems that involve increased discharge of surfacing groundwater directly

to the bay may not be acceptable from an environmental standpoint, and alternative solutions may be -
required.

D. WATER USE & CONSERVATION

The rising groundwater conditions in the area of the community northeast of Strand B of the Los
Osos fault is probably the result of changes in recharge and pumping as a result of urban
development. The period from about 1963 through 1983, during which much of the rise occurred,
was very wet in comparison to other wet and dry cycles in the 126-year rainfall history of the county.
However, the reduced rainfall during the dry period from 1984 through 1990 did not result in
comparable declines in water levels, and the problem must be attributed to a condition other than
climate.
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1. Septic Tank Discharge

At the present time, most of the water used for domestic purposes in the community is pumped from
the lower aquifer. Of this pumpage, approximately 65% is used within the home, and essentially all of
that is discharged to the upper aquifer from septic tanks. Based on the analysis by the USGS (Yates
& Wiese, 1988), the volume of return water from this source for average conditions and 1986
development levels is 1,550 acre-feet per year. Depending on location within the basin, most of this

discharge remains within the upper aquifer, and little, if any, returns to the lower aquifer from which
is was pumped.

In the early stages of development of the area, most of the domestic water was pumped from the
shallow aquifer. However, as nitrate concentrations in the shallow wells increased, it became
necessary to drill to the deeper, uncontaminated aquifers to maintain acceptable quality. With
implementation of the sewer project, it is expected that nitrate levels will decline, and the shallow
groundwater can again be used for domestic purposes. This would substantially reduce or eliminate
this component of the shallow groundwater problem as well as reducing the nitrate concentrations
that now make widespread use of this water uneconomic.

2. Impacts of Proposed Sewer

Implementation of the sewer project is expected to result in a decline of existing groundwater levels
at about 1 foot per year after cessation of septic-tank discharge (sewer hookup). Flooding problems
related to surfacing groundwater should subside within 1 to 3 years after sewer implementation,
depending on rainfall. As the groundwater subsides, depressed areas and cross-lot drainage would
continue to experience short-term flooding during storm events due to surface water but the increased
upper aquifer storage capacity should allow quicker percolation of these flows. Localized impacts of
the proposed sewer on existing drainage and groundwater conditions are expanded upon for each of
the 27 drainage areas in Report Sections IIT and IV.

3. Recharge of Urban Runoff

In most urban areas, increased runoff from the increased impervious surfaces, such as roofs,
driveways and roads, is collected and disposed of by various types of flood control facilities. In the
South Bay, however, flood control facilities are limited because: 1) major sections of the community
were developed before such facilities were required; and 2), there was not an apparent need for such
facilities in the early stages of urbanization because the high infiltration rates of the very sandy soils
tended to naturally dispose of the increased runoff. However, as urbanization increased, the
capabilities of the underlying soil to naturally dispose of increased urban runoff became saturated,
particularly during wet years, and areas with flooding problems have progressively expanded.

4. Water Conservation Alternatives

Presently, the community uses approximately 1.2 MGD of water for domestic and irrigation purposes.
With concerns about future water supply sources, many members of the present Blue Ribbon
Drainage Committee and the Community have expressed a strong interest in developing a storm
drainage infrastructure that incorporates water conservation and/or collection and storage facilities.
Tdeas have ranged from recharge of the existing groundwater aquifer to capturing storm flows and
pumping to a reservoir for domestic or agricultural water use.
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Many of these ideas have been considered in the first screening of alternative projects (Section IIT)
but were not expanded upon due to excessive costs. For example, to capture storm flows from a
collection system for pumping to a reservoir many of the following components would be required:

1. Collection Basin: In most cases a collection basin would be placed at the outfall of the collection
system, or in the case of Los Osos/Baywood Park, at the Bay fringe where shallow depths to
groundwater would require a significantly large basin surface area. This type of basin (shallow
with large surface area) would require that existing land, residential, and commercial structures be
purchased and demolished.

2. Storage Reservoir: A reservoir for recharge would be required resulting in an extensive
geotechnical, environmental, and engineering evaluation for location and dam design.

3. Pumping Station and Infrastructure: It can be reasonably assumed that a series of staged pumping
stations would be required to transmit the storm water from the Collection Basins to a Storage
Reservoir. Costs would need to be considered for pumps, structures, piping and valves, and land
or right-of-way easements.

A estimated cost estimate was prepared for the above example. This estimate has been included in
Appendix D4 for comparative purposes.

Other conservation ideas have included using the upper aquifer as a commercial and institutional
landscaping water source. There are no known environmental issues associated with this concept.
However, since the community 1s primarily residential it is thought that this would have negligible
impacts on reducing the groundwater level in those areas experiencing flooding due to an elevated
groundwater table. Perhaps if residential landscaping was practical then minor benefits may be
realized. However, this would require either numerous private wells or a separate landscape water
distribution pipeline system. Cost may be prohibitive and the possibility of cross-connections with
domestic supply sources would be a consideration.

In general, this report has recommended water conservation whenever practical by proposing the use
of retention basins throughout the community.

E. COUNTY DRAINAGE POLICY AND STANDARDS

The County Standards followed for preliminary design alternatives, as presented in this report, are
intended to apply to new construction. In the case of Los Osos/Baywood Park, a problem arises in
that the construction has already been done and it now becomes an attempt to retrofit existing
facilities to provide the level of drainage protection required for new development by County
Standards. Since County Standards do not address the retrofit aspect of construction, the
Community, the County, and the Design Engineer may need to work together to further define and
develop design criteria that is reasonable and acceptable.

The analysis presented in this paper provides storm water conveyance alternatives which are designed
for a 25-year storm event. County Standards (for new projects) requires designing for a 10-year
storm event with the capacity (but no freeboard) to carry the 25-year event. The County Standards
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also require that building pads be one foot above the 100-year storm flood elevation. The costs of
constructing storm drainage infrastructure, and the conveyance system components required to handle
larger storm events (50-year, 100-year, etc.) may well be beyond the ability of the Community to
afford. In addition, when designing for larger storm events the possibility of construction problems

due to conflicts with existing support infrastructure, building, and/or available land may become more
pronounced, especially in a retrofit condition.

Assuming a 25-year storm event retrofit design criteria for Los Osos/Baywood Park is acceptable to
the Community, County, and Design Engineer, a second problem is posed. For storm events greater
than the design storm event, existing properties that now experience flood related damage may
continue to do so even after the infrastructure is designed and constructed, albeit less severe than
existing because the 25-year event would be removed. The Community will need to work with the

County to fully understand and evaluate their “comfortable level” of design criteria for drainage
protection.

The “California Storm Water Best Management Practice Handbooks, Municipal”, prepared for the
Stormwater Quality Task Force by Camp Dresser & McKee, Larry Walker Associates, Uribe and
Associates, and Resources Planning Associates, March 1993, addresses the following issues. Sources
of pollutants that may be expected from Urban Storm Runoff, development of a Storm Water
Management Plan (SWMP), Best Management Selection (BMP) guidelines, Source Controls BMPs,
Treatment Control BMPs, and Measuring BMP Performance.

The effects of urbanization on storm water pollutants of concern include Sediments, Nutrients,
Bacteria and Viruses, Oxygen Demand Substances, Oil and Grease, Metals, Toxic Pollutants
(pesticides, etc.), and Floatables. Sources of these pollutants entering a storm water system include,
but are not limited to Automobiles, Landscaping, Industrial Activities, Construction Activities, Spills
and Illegal Dumping, and Non-Stormwater Connections.

The State of California has enacted the Coastal Non-point Pollution Control Program, part of the
Coastal Zone Act Reauthorization of 1990, which is administered by the United States Environmental
Protection Agency (USEPA), State Water Resources Control Board (SWRCB) and the Regional
Water Quality Control Board (RWQCB). Morro Bay falls under this Act and, as a result, the
majority of storm drain alternatives identified in this report that discharge directly, or indirectly to
Morro Bay may be subject to BMP conditions. These conditions may require that a Storm Water
Management Program (SWMP) be initiated for some or all alternatives presented. An SWMP may be
as simple as installing Fossil Filters® (or equivalent) at all road inlets to handle contaminants
associated with the first flush, to incorporating more elaborated treatment operations. Conditions of
specific project’s approval may be further defined and/or determined by the regulating agencies and
project designers at a more defined project submittal level. Additional environmental information is
presented in Appendix C of this paper.
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F. REGULATORY REVIEW AND PERMITTING

It is expected that implementation of most of the alternatives proposed in this report, except no
project, would require the preparation of an EIR because: 1) most alternatives involve potentially
significant impacts on federal- and/or state-listed endangered species; 2) most alternatives involve
potentially significant impacts on federal and/or state water bodies, specifically direct or indirect
discharge into the Morro Bay Estuary, which is listed on the National Estuary Program, and 3), these
potential impacts may differ depending on the choice of the alternatives proposed herein, or other,
now undefined potential alternatives, the consideration of which is required by the State and Federal
Endangered Species Acts.

sponsible Agencies an ups:
Preparation of the expected EIR, and implementation of an alternative may require input and/or
permits from the following agencies and groups:
County of San Luis Obispo-Land Use and Grading Permits
Regional Water Quality Control Board-Discharge Permits
California Coastal Commission-Coastal Zone Permits in White Hole Areas
U.S. Fish and Wildlife Service-Biological Opinion
U.S. Corps of Engineers-Section 404 Permits

nhWN -

In addition to the permitting agencies, there are local groups that may wish to comment on a specific
project. These include the following:
1.  National Estuary Program
Bay Foundation of Morro Bay
Friends of the Estuary
Department of Fish and Game
Department of Parks and Recreation
Los Osos Citizen’s Advisory Committee (LOCAC)
Los Osos/Baywood Park Chambers of Commerce
County Service Area 9 Advisory Committee
Other Special Interest Groups

e A

G. BACKGROUND CONSIDERATIONS

Aside from the measurable, tangible considerations associated with a given alternative (traffic
disruption, environmental displacement, costs, construction limitations, etc.), less measurable
considerations may also be experienced. These less measurable considerations can be grouped as
Social and Political Impacts. Social and political considerations may be further described as an
alternative’s ability to affect an existing community’s character. These perceived affects include
growth inducement, significant visual changes in physical layout (such as new curb and gutter), and
NIMBY attitudes experienced by the community.

In general, many projects may generate a variety of social and political considerations, most of which
cannot be clearly identified until such a time that comments from regulating agencies and the
community are presented. The following is an attempt to address some of the considerations that
may be presented:
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Basins: In most cases the County will require that fences be placed around a retention or detention
basin for safety. A large, fenced pit in the ground may be considered an eyesore or may have negative
considerations on adjacent property values. However, if the basin can provide multiple uses, such as
a play field or park during the summer months and clearly labeled as a “Groundwater Recharge” site,

then positive considerations may be derived from its use. It is assumed that all basin alternatives
listed in this report would be multi-use.

Berms & Trenches: Typically provide short-term scars and devegetated areas on the surrounding
hillside resulting in a negative consideration (eye sore). However, if the design incorporates sensitive
features, such as replanting or using natural materials as opposed to concrete or asphalt, the

considerations may be minimized. Berms (mounds) may be considered less obtrusive then Trenches
(channels).

Curb & Gutter: A negative consideration may be associated with the installation of curb & gutter in
the community by promoting a feeling that the “rural” atmosphere would be lost. Whenever possible,
an alternative roadside swale has been proposed in place of curb & gutter. Roadside swales may
provide for adequate surface drainage while maintaining the “rural” feeling.

Storm Drains: In general, sub-surface storm drains should have little negative consideration on a
community because the facilities would primarily be out of view (with the exception of inlets).
Primary considerations would then be associated with the discharge point of the storm drain, whether
it be at the bay or into another natural drainage course. Placement of the discharge point away from a
land or water view corridor may alleviate some consideration. However, general knowledge of the
facilities existence may always be an issue. Other considerations associated with potential illegal

dumping or contaminated spills into a storm drain could provide fuel to the community for a projects
denial.

H. EXISTING DRAINAGE INFRASTRUCTURE

A survey of existing drainage structures was performed to determine their respective locations and
estimate their hydraulic capacities. Hydraulic capacities were estimated using the Bureau of Public
Roads (1963) “Headwater Depths for C.M. Pipe Culverts with Inlet Control” and assuming a
maximum headwater depth of 1.5 pipe diameters (HW/D). The results of this survey is presented in

Appendix B3. The alternative designs proposed in this report consider the location and estimated
capacities of these existing facilities.
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- SECTION 111
AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

A. INTRODUCTION

For purposes of surface drainage evaluation, the Los Osos/Baywood Park communities have been
separated into 27 specific drainage areas as shown in Table III-1 (also refer to Map 1). These areas
were defined based on the natural existing topographic features of the Community and analyzed for
known drainage problem areas based on County and Community input, and recognized problem areas
discovered during the analysis. These drainage areas do not incorporate all of Los Osos/Baywood
Park because many portions of the community experience no specific drainage problems. In some
cases, two or more sub-drainage areas may be contained within a single watershed.

_ 1 Santa Ysabel, Pasadena to 600 Block
2 Santa Lucia
3 Santa Ysabel, 700 Block to 1200 Block
4 Santa Ysabel, 1300 Block to 1600 Block
- 5 Santa Ysabel, 1600 Block to South Bay Blvd.
6A to 6D El Moro Depression, 300 Block to 1400 Block
7 Paso Robles Depression, 1400 Block and 1800 Block
— 8A to 8C Ramona/Pismo Depression, 300 Block to 1300 Block
9 14th to 17th Street Depression between Pismo & Ramona
10 San Luis Avenue, 1300 Biock to South Bay Blvd.
_ 11 Ramena, 1600 Block to South Bay Blvd.
12 Los Osos Jr. High
13 Monarch & Sea Pines
14 Cuesta by the Sea, West
- 15 Cuesta by the Sea, East
16Ato 16 F The Broderson, Skyline & Pine Depression
17A to 17D Los Osos Valley South
- 18 Nipomo, 1200 Block to Mountain View
1% Santa Ynez & Mountain View
20 Santa Ynez & Fairchild
_ 21 Vons Basin
22 Los Olivos Depression
23 South Bay Blvd. & Los Osos Valley Rd to Los Osos Creek
24 Buckskin, Los Osos Valley Rd to Los Osos Creek
- 25 Cabrillo Estates & Vista de Oro
26 Bay Oaks & Ozk Ridge
27 Los Osos Valley Road at Cimmeron
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Within each of these 27 defined areas shown in Table III-1, existing drainage related problems were
identified. Based on the specific problem determined, each of the 27 areas were further separated into
seven categories. These categories include:

1. Areas of Shailow to Surfacing Groundwater in the Interdunal Depressions-Drainage problems
typically include flooding due to elevated or surfacing groundwater conditions. Due to the limited
depth to groundwater, there is little storage capacity available within the soil for surface water to
infiltrate. The regions of the study area that experience these drainage problems include the El
Moro Depression, the 16™ Street Depression, and the Ramona Depression.

2. Areas of Shallow to Surfacing Groundwater at the Bay Fringe-Drainage problems typically
include flooding due to elevated or surfacing groundwater conditions primarily a result of the
areas proximity to the bay. Documented drainage problems are compounded by surface flows and
tidal conditions.

3. Areas of Excessive Concentration of Surfacing Runoff-Drainage problems typically include
flooding due to severe accumulation of surface runoff compounded with inadequate surface water
removal facilities. Areas experiencing these conditions include Los Osos Valley Road in the
downtown area and near Cimmeron Road, and the Broderson-Skyline residential area that
receives surface flows from the same watershed as that which floods the downtown area.

4. Areas with Inadequate Surface Slopes-Drainage problems typically include flooding and ponding
due to minimal topographic variations. Surface water tends to collect and pond in paved
roadways or on properties until sufficient head develops to spill into adjacent areas. However,
flooding of adjacent properties usually occurs prior to spill. ‘

5. Areas with Closed Depressions having Limited Surface Drainage-Drainage problems typically
include flooding and ponding due to minimal topographic variations. Surface water tends to
collect and pond in paved roadways or on properties until sufficient head develops to spill into
adjacent areas. However, flooding of adjacent properties usually occurs prior to spill.

6. Other Nuisance Problem Areas-Drainage problems tend to vary between sediment deposition,
minor localized ponding and crosslot drainage, and lack of regular maintenance.

7. Other Areas with Negligible Problems-There are no known drainage problems within these areas
or the existing drainage problems have little affect on the community.

Preliminary Screening & Evaluation:

This section provides a detailed analysis of each defined drainage area including its physical limits,
groundwater considerations, existing drainage infrastructure, documented problems, and expected
changes in existing drainage problems with the implementation of the proposed sewer. Table III-2
lists the location of other support documents to Section IIL.

Each of the 27 defined community drainage problem areas were placed in the Solution Matrix, shown
in Appendix E. From this matrix each of the potential solutions were then evaluated and ranked for
their particular benefits to correcting the drainage problems of the specific drainage area. The section
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provides a summary of results of this screening, addressing only those solutions which passed the
preliminary screening criteria. These solutions have been expanded upon in the Secondary Screening
& Evaluation sub-section to better define the alternative project scope.

Secondary Screening & Evaluation:
Section III together with Appendixes D, E, and F are intended to further analyze the alternate

projects presented in the Preliminary Screening & Evaluation sub-section for conceptual design,
constructability, cost, and environmental and other concerns. Initially, the alternative projects
presented in the Preliminary Screening & Evaluation sub-section were derived using the screening
process, as described in Appendix E2. This screening criteria, which included: Aesthetics; Cost;
Disruption; Environmental & Regulatory; Flexibility; Land Area; and Technical Aspects, was again
applied to each drainage area in the Secondary Screening & Evaluation sub-section. Projects that did
not pass the secondary screening (see Appendix E3) were dropped, and only those alternative
projects that passed are described in this sub-section.

In addition to a more refined alternative project description, this sub-section also provides more a
more detailed analysis of each alternatives area of benefit, environmental effects, regulatory
implications, and a preliminary construction cost estimate,

B. DISCUSSION
A brief discussion of other items of consideration that apply to most of the 27 drainage areas are
discussed as follows:

Best Management Practices

The “California Storm Water Best Management Practice Handbooks, Municipal”, prepared for the
Stormwater Quality Task Force by Camp Dresser & McKee, Larry Walker Associates, Uribe and
Associates, and Resources Planning Associates, March 1993, addresses the follow sections. Sources
of pollutants that may be expected from Urban Storm Runoff, development of a Storm Water
Management Plan (SWMP), Best Management Selection (BMP) guidelines, Source Controls BMPs,
Treatment Control BMPs, and Measuring BMP Performance.

The effects of urbanization on storm water pollutants of concern include Sediments, Nutrients,
Bacteria and Viruses, Oxygen Demand Substances, Oil and Grease, Metals, Toxic Pollutants
(pesticides, etc.), and Floatables. Sources of these pollutants entering a storm water system include,
but are not limited to Automobiles, Landscaping, Industrial Activities, Construction Activities, Spills
and Illegal Dumping, and Non-Stormwater Connections.

The State of California has enacted the Coastal Non-point Pollution Control Program, part of the
Coastal Zone Act Reauthorization of 1990, which is administered by the United States Environmental
Protection Agency (USEPA), State Water Resources Control Board (SWRCB) and the Regional
Water Quality Control Board (RWQCB). Morro Bay falls under this Act and, as a result, the
majority of storm drain alternatives identified in this report that discharge directly, or indirectly to
Morro Bay may be subject to BMP conditions. These conditions may require that a Storm Water
Management Program (SWMP) be initiated for some or all alternatives presented. An SWMP may be
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as simple as installing Fossil Filters® (or equivalent) at all road inlets to handle contaminants
associated with the first flush, to incorporating more elaborated treatment operations. Conditions of
specific project’s approval may be further defined and/or determined by the regulating agencies and
project designers at a more defined project submittal level. Additional environmental information is
presented in Appendix C4 & CS5 of this paper.

Costs Estimates

Alternative estimated project costs have been provided in this paper and are summarized in Appendix
D3. These cost estimates are preliminary and subject to revision based on a more definitive project.
Although material costs are current, adjustments for construction techniques and selection of project
materials may vary. Contingency, Engineering, Surveying, and Permitting costs are typically
estimated as a additive percentages of a the total project cost. These percentages have not been
added to the alternative costs provided in Section IV so that multiple alternatives can be analyzed
based on itemized costs. Instead, a simple computation as presented in Appendix D1 has been

prepared so that the reader can easily apply a percentage to the itemized subtotal cost to get a Total
Estimated Project Cost.

Final estimated project costs are summarized in Section IV. These estimated costs reflect changes to
the Recommended Alternative Projects based on refinements.

Design Criteria

The County Standards followed for preliminary design alternatives, as presented in this report, are
intended to apply to new construction. In the case of Los Osos/Baywood Park, a problem arises in
that the construction has already been done and it now becomes an attempt to retrofit existing
facilities to provide the level of drainage protection required for new development by County
Standards. Since County Standards do not address the retrofit aspect of construction, the
Community, the County, and the Design Engineer may need to work together to further define and
develop design criteria that is reasonable and acceptable.

The analysis presented in this paper provides storm water conveyance alternatives which are designed
for a 25-year storm event, full build-out conditions. County Standards (for new projects) requires
designing for a 10-year storm event with the capacity (but no freeboard) to carry the 25-year event.
The County Standards also require that building pads be one foot above the 100-year storm flood
elevation. The costs of constructing storm drainage infrastructure, and the conveyance system
components required to handle larger storm events (50-year, 100-year, etc.) may well be beyond the
ability of the Community to afford. In addition, when designing for larger storm events the possibility
of construction problems due to conflicts with existing support infrastructure, building, and/or
available land may become more pronounced, especially in a retrofit condition,

Assuming a 25-year storm event retrofit design criteria for Los Osos/Baywood Park is acceptable to
the Community, County, and Design Engineer, a second problem is posed. For storm events greater
than the design storm event, existing properties that now experience flood related damage may
continue to do so even after the infrastructure is designed and constructed, albeit less severe then
existing because the 25-year event would be removed. The Community will need to work with the
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County to fully understand and evaluate their “comfortable level” of design criteria for drainage
protection.

FEasements

Easements will be required for all storm drainage alignments running through existing lots. Easement
width requirements (see County Standards, Section 11-351.1503) for these alignments may be
narrower than necessary for surface access (trenching widths) to a storm drain. In such instances
special construction techniques would be required for construction and maintenance. For purposes of
this report it was assumed that these cross-lot easements could be obtained from individual property
owners. However, some or all of these alternatives may not be viable if easements cannot be secured,
and; therefore, the alternative would be dropped from the list.

Engineering

The alignments and limits of the alternative projects discussed in this paper were established on best
engineering judgment and may be subject to change based on a more defined project. Pipe sizes
shown were estimated using the County Engineering Standards and were conservatively estimated
using a 25-year storm event per San Luis Obispo County Engineering Department Standard
Improvement Specification and Drawings (County Standards). In sump areas, storm drain inlets
(usually considered the most constricting and prone to failure item in a collection system) should
provide for redundancy to allow for partial plugging of the inlet. Therefore it is suggested that, where
feasible, inlets allow for a flowrate twice of that estimated for arrival. Retention basins were sized for
50-year storm events, also using County Standards. A more detailed discussion of the engineering
assumptions and sample calculations used in this paper are presented in Appendix D1.

Potential Impacts Associated With Problem Solutions

The following is a very general breakdown and description of the potential impacts associated with
several solutions in the individual problem areas, as presented below. For additional information,
refer to the matrix sheets in Appendix E.

Pumping to bay. creek, or agriculture: Due to the unknown levels of contaminants in the
discharge, this solution has potential to significantly impact water quality, riparian/wetland habitat,
and rare, threatened, and/or endangered species. In most cases during the evaluation, this
solution was considered a (class 2), significant but mitigable impact receiving a (2) on the matrix.

Storm Drain,_French Drain, Channel Curb & Gutter: In all areas where runoff discharges into
creek or bay, this solution has potential to significantly impact water quality, riparian/wetland
habitat, and endangered species due to the unknown levels of contaminants in the discharge. In
most cases during the evaluation, this solution was considered a (class 2), significant but mitigable
impact receiving a (2) on the matrix.

Swale, Channel: This solution has potential to significantly impact coastal scrub, oak woodland,
and riparian habitat dependent on the exact location of each solution in the individual problem
areas. In addition, removal or disturbance of such habitat can also have an adverse impact on
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endangered species in that area. In most cases during the evaluation, this solution was considered
a (class 2), significant but mitigable impact receiving a (2) on the matrix.

Terminal/Recharge Basin, or Enlargement of Existing Bagin: This solution has potential to
significantly impact coastal scrub, oak woodland, and riparian habitat dependent on the exact
location of each solution in the individual problem areas. In addition, removal or disturbance of
such habitat can also have an adverse, unavoidable impact on rare, threatened, and/or endangered
species in that area. In areas where there was known habitat or documentation of "species of
special concern" previously found on site, the solution was considered a (class 1), unavoidable
adverse impact receiving a (1) on the matrix. This occurred several times in area 16. However, in
most cases during the evaluation this solution was considered a (class 2), significant but mitigable
impact receiving a (2) on the matrix.

QOther Considerations

Aside from the measurable tangible consideration associated with a given alternative (traffic
disruption, environmental displacement, costs, construction limitations, etc.), less measurable
considerations may also be experienced. These less measurable considerations can be grouped as
Social and Political Impacts. Social and political considerations may be further described as an
alternative’s ability to affect an existing community’s character. These perceived affects include

growth inducement, significant visual changes in physical layout (such as new curb and gutter), and
NIMBY attitudes experienced by the community.

In general, many projects may generate a variety of social and political considerations, most of which
cannot be clearly identified until such a time that comments from regulating agencies and the

community are presented. The following is an attempt to address some of the considerations that
may be presented:

Basing: In most cases the County will require that fences be placed around a retention or
detention basin for safety. A large, fenced pit in the ground may be considered an eyesore or may
have negative considerations on adjacent property values. However, if the basin can provide
multiple uses, such as a play field or park during the summer months and clearly labeled as a
“Groundwater Recharge™ site, then positive considerations may be derived from its use. It is
assumed that all basin alternatives listed in this report would be multi-use.

Berms & Trenches: Typically provide short-term scars and devegetated areas on the surrounding
hillside resulting in a negative consideration (eye sore). However, if the design incorporates
sensitive features, such as replanting or using natural materials as opposed to concrete or asphalt,
the considerations may be minimized. Berms (mounds) may be considered less obtrusive then
Trenches (channels).

Curb & Gutter: A negative consideration may be associated with the installation of curb & gutter
in the community by promoting a feeling that the “rural” atmosphere would be lost. Whenever
possible, an alternative roadside swale has been proposed in place of curb & gutter. Roadside
swales may provide for adequate surface drainage while maintaining the “rural” feeling.
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SECTION III: ARFA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

Storm Drains: In general, sub-surface storm drains should have little negative consideration on a
community because the facilities would primarily be out of view (with the exception of inlets).
Primary considerations would then be associated with the discharge point of the storm drain,
whether it be at the bay or into another natural drainage course. Placement of the discharge point
away from a land or water view corridor may alleviate some consideration. However, general
knowledge of the facilities existence may always be an issue. Other considerations associated
with potential illegal dumping or contaminated spills into a storm drain could provide fuel to the
community for a projects denial.

C. ALTERNATIVE PROJECTS.. .

Refer to Map 4 for locations and graphical alignments of the following project alternatives.
Additional reference material which applies to Section II is referenced in Table III-2.

Alternative Solutions Map 4
Existing Drainage Facilities Map 3 and Appendix B3
Existing Problem areas Map 2 and Appendix Bl & B2
Preliminary Engineering Cost Estimations and Assumptions Appendices D1 & D3
Primary and Secondary Ranking Criteria Appendices E1, E2, & E3
Supplementary Environmental Information Appendix C

| Topographic information and limits of drainage areas Map 1
Tributary Flowrate Calculations and Assumptions Appendices D1 & D2
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SECTION III: AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

CATEGORY 1: AREAS OF SHALLOW TO SURFACING GROUNDWATER IN THE
INTERDUNAL DEPRESSIONS

Drainage Areas Included in Category 1:
» Area 6: The El Moro Depression, 300 Block to 1400 Block

* Area 7. Paso Robles Depression, 1400 Block to 1800 Block
* Area 8. Ramona/Pismo Depression, 300 Block to 1300 Block

C1A6: DRAINAGE AREA 6, EL MORO DEPRESSION, 300 BLOCK TO 1400 BLOCK

1. Preliminary Evaluation & Screening

The following provides a detailed analysis of each defined drainage area within the project area. Refer
to the Maps, Figures and Appendices for documentation and additional surface and sub-surface
drainage information. Utilizing the preliminary screening process as presented in Appendix E2, each
of the defined solutions were evaluated as a possible solution to this area's drainage problems. The
results of this evaluation are the preliminary alternative projects presented in section III.C1A6. If.

a. Drainage Area Considerations

The surface drainage region of Area 6 is approximately 207 acres. Contained within this drainage
area are two natural topographic depressions and two cross lot depressions which result in the
collection, concentration, and overland escape of all Area 6 surface flows. The two natural
depressions are identified on Map 2 and 3 as sub-areas 6B and 6D. The subdivision of Los Osos was
laid out on a grid with no attention paid to the natural drainage and, as a direct result, the two natural
depressions (sub-areas 6A and 6C) extend somewhat diagonally through residential properties. Low
areas such as this result in a high incidence of cross lot drainage. The majority of the drainage area
either surface discharges to the bay, or is pumped to the bay, in either case the final outlet of Area 6 is
southwest of the intersection of El Moro Avenue at 2nd Street. There are four distinct sub-areas
within Area 6. The drainage pattern of these sub-areas is as follows:

Sub-Area 64 is a depression having a natural drainage course which extends midblock between El
Moro and Santa Maria Avenues from 2nd to 6th Streets. Surface flows primarily move westerly
within the sub-area from the upper northeasterly elevations of 2nd through 7th Streets. Flows from
7th Street migrate south to Santa Maria Avenue, then west on Santa Maria to 5th and 6th Streets,
then south to midblock Sth and 6th Streets, then west spilling through residential lots to 4th, then
through residential lots to 3rd Street, then through commercial lots to 2nd Street, then south on 2nd
Street to just southerly of the intersection of 2nd at El Moro Avenue, then into inlet 6.1 which drains
to the bay.

Sub-Area 6B is a natural sump providing concentration of surface water at the intersection of 8th
Street at El Moro Avenue. Surface flows migrate from the upper northeasterly elevations of 7th
Street through 15th Street towards El Moro Avenue, then west on El Moro Avenue to the 8th Street
pump station. Cross lot drainage occurs beginning about midblock on 11th Street just south of El
Moro Avenue. This surface flows migrate from 11th Street to 9th Street through residential lots,
then north on Sth Street to El Moro where it ponds. The ponded water then spills west on El Moro
to the 8th Street pump station. During high intensity storms or storms of long duration, the 8th
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SECTION ITT: AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

Street pump station ponds and spills over a small ridge on 7th Street to the 6th Street pump station
causing additional flooding of the 6th Street at El Moro intersection and surrounding properties.

Sub-Area 6C is a depression having a natural drainage course which extends midblock between Paso
Robles and Pismo Avenues from 7th to 10th Streets. Surface flows migrate from the upper
southeasterly elevations of 7th Street through 13th Street. Surface flows tend to migrate west on
Pismo Avenue to 10th Street, then north on 10th Street to about midblock, then west to 7th Street
crossing through residential lots, then north on 7th Street to El Moro Avenue, then east on El Moro
Avenue to the 8th Street pump station.

Sub-Area 6D is a natural sump providing concentration of surface water at the intersection of 6th
Street at El Moro Avenue. Surface flows migrate from the upper southwesterly elevations of 5th
Street through 7th Street. Surface flows tend to migrate northerly on 5th, 6th and 7th Streets to El
Moro Avenue, then east (or west) on El Moro Avenue to the 6th Street pump station. A natural
ridge (high point) on 7th Street separates sub-area 6D from sub-areas 6B and 6C.

In summary, surface flows from sub-areas 6B and 6C migrate to the natural sump near the
intersection of 8th Street at El Moro Avenue. Surface flows from sub-area 6D migrate towards the
natural sump at the intersection of 6th Street at El Moro Avenue. During rainfall events which cause
flooding at the 8th Street pump station (sub-area 6B), spill from the intersection of 8th Street at El
Moro Avenue collect at the 6th Street temporary pump station (sub-area 6D) causing flooding of this
intersection. Spill from the 6th Street temporary pump station migrates northwesterly through
residential lots to 5th Street, midblock between Santa Maria and El Moro Avenues, where it enters
the existing depression and flows westerly to the bay through residential lots. This concentration of
flow in the depression results in failed septic systems and flooding of lots, homes, garages and streets
from Sth Street west to 2nd Street. In addition, when the pump stations backup, flooding occurs to
properties adjacent to the pump station.

Flooding problems at the intersections of 6th Street and El Moro Avenue and 8th Street and El Moro
Avenue are not due solely to surface runoff. Flooding is exacerbated by the shallow depth to
groundwater. These sump areas can be visualized as a sand filled bowl. During the dry season the
groundwater is just below the surface and continually being recharged by septic tanks and landscape
watering. During a storm event the ground has a limited amount of storage available to percolate
additional water, thus the bowl begins to fill above the surface of the sand, creating a lake. These
conditions result in ponded water remaining for weeks until the water either evaporates or is pumped
from the “bowl”. The groundwater impacts in this basin are discussed further in the following
paragraph.
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SECTION III: AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

b. Groundwater Considerations
Figure 11-8 depicts depth to groundwater near the intersections of 6th Street at El Moro Avenue and

8th Street at El Moro Avenue to be less than 5 feet (study based on 5 foot contour intervals).
However, residents near these intersections state that the depth to groundwater is about 18 inches in
the dry months (residents of this area have also stated that 20 years ago groundwater elevations were
at 26”). In a letter from Louis G. Gibson of the County to Sorrel Marks at the Regional Water
Quality Control Board, dated July 22, 1996, groundwater levels have risen 20 feet in the past 20
years. The depth to groundwater peaks at about 50 feet in the upland areas north and south of the El
Moro sumps.

The rising groundwater condition in the El Moro depression is well documented by the record of well
7Q1 near the corner of 8th Street and El Moro Avenue (Figure II-2). The shallow groundwater
condition has not only prevented infiltration of normal runoff in the depression, but it has also
increased subsurface flow to the depression from the groundwater high to the east. These conditions
are further exacerbated by the depression being underlain just below the surface by bedded Paso
Robles Formation which has a lower vertical permeability than the wind-blown sand present on the
nearby dunes. The interbedded sands, silts, and clays are shown by the darker tones on the aerial
photograph on Figure ITI-1. The lighter toned areas within the depression are thin deposits of wind-
blown sand. These conditions result in drainage problems being attributed to both surface runoff and
the elevated groundwater conditions, with surface water not only being contaminated by septic tank
discharge, but remaining ponded for several weeks after flooding occurred.

¢. Existing Drainage Improvements
In 1984, a permanent pump station was installed at the southwest intersection of El Moro Avenue at

8th Street sub-area 6B) and two temporary pump stations were installed either side of El Moro
Avenue on 6th Street (sub-area 6D) in 1995. These pumps collect ponded water from the existing
depressions of the sub-areas with discharge westerly to the Bay. A 8 inch and a 12 inch force main
extend west along El Moro from the pump station at 8th and El Moro to the bay, discharging
southwesterly of the intersection of El Moro Avenue at 2nd Street. Two sumps, one north of El
Moro Avenue and one south, are connected to this force main and have hookups for temporary
pumps. Table III-3 provides an analysis of the existing pump station capacities for twelve possible -
pumping cases.

A French drain is located on the east side of 8th Street directly across from the 8th Street pump
station and extends approximately 80 feet south. This French drain outlets to the 8th Street pump
station. In the dry months, flow from the French drain register at approximate 8 gallons per minute.
In addition to the pump stations, an inlet (6.1) located at the intersection of 2nd Street at El Moro
Avenue collects drainage sub-area 6A.
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SECTIONIII: AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

Various Combinations of Pumps feeding &th & El Morro Force Main System
6th Lead is submersible pump

63h Port #1 is portable pump atiached to north side of 6th & El Morro
6th Port #2 is portable pump attached to south side of 6th & El Morro

Values arc pump flow rate in gallons per minute

Total
CASE 8th Lead | Sth Lag | Sth port | 6th Lead | 6th port 1| 6th port 2 Flow
L] 1144 1047 6446
1 0 4] 2444
2 [1] 0 2643
3 [] 0 248
4 0 0 3790
5 0 0 3941
6 2291 1] 0 5037
7 1207 2172 1069 0 5655
] 1674 0 1126 0 4679
9 1183 2154 1065 0 3766
10 1222 2179 0 1067 5690
11 1706 0 154 0 1098 4664
12 1206 2167 122 0 1049 5750

Boldface type Indicates pump exceeding capacity defined by pump curve
this could indicate a potential for problems with motor horsepower
being exceeded

Cases 9 and 12 are the most likely combinations during a severe fload

An evaluation of the existing pump stations (both 6th Street at El Moro Avenue and 8th Street at El
Moro Avenue) determined that the system is adequately designed for removing ponded water at the
intersection if given an extended period of time (refer to Table HI-3). However, the pumps are
insufficient to handle flow volumes associated with short duration, high intensity storms or for long
duration low intensity storms. To achieve protection from these types of storm events would require:

1. Considerably larger and more expensive pumps be installed, or
2. Additional storage be provided, or
3. A combination of the above two.

The limitations associated with the above configurations are excessively high costs of equipment and
land. With the installation of the sewer system, the depth to groundwater is expected to increase.
This would provide additional storage capacity within the depression which may satisfy condition 2
above, thus the existing pump stations would be adequate for these types of storm events.

d._Problems within Drainage Area

Cross lot drainage through residential properties from 7th to 10th Streets in sub-area 6C, and from
2nd to 6th Streets in sub-area 6A. Cross lot drainage in sub-area 6A is exasperated during storm
events which cause flooding (and spillage) of sub-areas 6B and 6D. This cross lot drainage causes
failure of septic systems, flooding of residences and residential properties, road closures and health
concerns due to contaminated surface water due to septic system failure.
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SECTION ITI: AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

Pump station overload and flooding in sub-areas 6A and 6B associated with high groundwater
resulting from septic tank system discharge and runoff from urban development. During above
normal storm events these pumps are insufficient to prevent flooding on El Moro Avenue. Ponded
water in this area causes failure of septic systems, flooding of residences and residential properties,
road closures and health concerns due to contaminated surface water due to septic system failure. In
1995, flooding occurred during January and March in as the pumping facilities were unable to remove
surface water and the surfacing groundwater fast enough. Temporary pumps were brought in to
pump water from 8th Street at El Moro Avenue to 2nd and 3rd Streets. In the summer of 1995,
groundwater continued to surface at this location so a French Drain was installed. This French Drain
produced flows ranging from 26 gpm in July 1995 to 12 gpm in June 1996. In November 1995, a
new temporary pump station and a new 12 inch PVC discharge line were installed.

In general, when flooding occurs in Area 6 ponded water remains for extended periods of time in the
depressed regions of sub-areas 6A, 6B and 6D. These ponds are contaminated by septic tank effluent
which may pose a serious health concern for the community. Due to the size of the drainage area and
the natural topographical features, the extent of flooding impacts numerous residences in Area 6
causing temporary relocation and/or uninhabitable homes. Over 80 complaints were documented in
this report, with the majority of problems occurring in sub-areas 6A, 6B and 6D. This can be
attributed to the sump conditions in sub-areas 6B and 6D, and the fact that 6A receives concentrated
surface and subsurface flows from all of Area 6.

The existing French Drain at 8th Street at El Moro Avenue continues to receive flows year-round
from:

1. Water from back-washing of the existing water treatment facility;

2. Imrigation runoff from Baywood Elementary School;

3. Groundwater, and,

4. Sump pumping from neighboring residences into ditch along 8th Street.

e._Expected Changes with Implementation of Sewer Project
Figure II-7 shows a general west-northwesterly movement of the groundwater gradient under Area 6.

Septic tank discharges in this area are expected to migrate in this direction towards the bay. Other
drainage areas having discharges contributing to the groundwater elevations under Area 6 include
portions of Areas 7, 8, 9, and 10. However, the primary contributing factor is Area 6, itself.

Implementation of the sewer project is expected to eliminate septic-tank discharge in the vicinity of
the depression and also in the area of the groundwater “high” to the east (see Figure II-7) that
contributes to the high groundwater in this area. Because of the relative contribution of septic tank
discharge to the shallow groundwater problem as discussed in Appendix C3, it is estimated that
elimination of septic tank discharge should result in a decline of about 5 feet in groundwater levels in
3 to 5 years provided rainfall is not excessive.

Further declines are probable, but the rate is somewhat conjectural because this local area is being fed
by flow from the large “high” to the east. There is no long-term record of the growth of the “high”
upon which to base an estimate of the rate at which it will decline with the elimination of septic tank
discharge.
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f_Summary of Possible Solutions for Further Consideration

El Moro & 6th at
El Moro

- Upgrﬁ&e exxstmg.

facilities to provxde'
during severe storm events.

6-1.2

Provide continuous pumping of high ground water during the
dry months to increase subsurface storage needed during the
wet months, Pump to discharge in Areas 2 or 3, the bay, to
Sweet Springs via 3rd Street, discharge at the fault, or find
alternate use for water (agriculture)

6-1.3

French Drain

Instsll French drain system to intercept swrface and subsurface
runoff. French drain extend from 13th Street west on El Moro
to the bay

6-1.4

Sewer

Temparary storm drain connection to the new sewer treatment
plant. Phase I installation of the sewer mains should be to this
area.

6-1.5

Starm Drain

install new storm drain system in El Moro extending from 13th
Street westerly to the bay. Possibly conciarent installation with
sewer project.

6-1.6

Water
Production

Change water production from lower aquifer to upper to
alleviated groundwater surfacing problems.

2 Cross lot 6-2.1
Drainage

Curb & Gutter

Install curb, gutter, and driveway aprons on streets to direct
flows. Should be in combination with drainage facilities,

6-2.2

Cross lot swales

Install surface or subsurface drainage improvements and
easements through existing affected parcels which follow the
existing problem drainage course.

6-2.3

Water
Production

Change water production from lower aquifer to upper to
alleviated groundwater surfacing problems.

6-2.4

Drain to Sewer

Temporary storm drain connection to the new sewer treatment
lant for affected parcels only to drain yards.

PREIIMINARY ENGINEERING EVALUATION, LOS O303/BAYWOOD PARK COMMUNITY DRAINAGE PROJECT FOR SAN LUIS OBISPO CSA No. §J
PaGEIII-14




SECTION III: AREA EVALUATION & ALTERNATIVE SCREENING AND ANALYSIS

2, Secondary Evaluation & Screening o _
Utilizing the secondary screening process as presented in Appendix E3, the initial area specific

alternative projects presented in C1A6-1f were further analyzed. The results of this evaluation are the
secondary alternative projects as presented below:

a._Alternative Project Solutions:;

AN - Descriptio
6.1 | No Project:

6.2 | Pump to Bay:

Construct surface drainage facilities to improve conveyance of surface storm $116
flows to the existing pump stations. Would include new curb, gutter, cross-
gutters, with minor regrading on El Moro Avenue between 6th and 11th Street,
and on 8th, 9th, and 10th Street from El Moro Avenue south to the existing
low-points. As an alternative to curb & gutter, construct a roadside swale per
Figure IMI-2 and install culverts at each intersection and driveway utilizing the
alignment presented above. Maintain existing wet-weather pumping of surface
water. No modifications to the existing pump stations are proposed.

Present pumping facilities are considered inadequate only because of the lack of
available storage (high groundwater elevations) in the basin. Over a period of
time, the existing pumps are able to remove the surface water, but only after
groundwater elevations have receded. Given these existing conditions, it would
not be feasible to upgrade existing temporary pumps to handle even a 10-year
storm event due to the pump sizes required.

Surface improvements would reduce the number of “scattered” flooding
problems and would allow for a single concentration and collection point.
However, these same improvements may increase the time of surface flow
arrival at the existing pumping facilities, thus increasing the incidence of short-
term flooding. Not until long term reduction of the groundwater elevation
(increased storage) due to the installation of the sewer will this alternative
provide benefits.
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6.3 | Pump to Los Osos Creek:
Similar surface improvements as Alternative 6.2 except that pump discharge to $170
existing drainage facilities towards intersection of Paso Robles Avenue at 18th
Street. Qutlet to Los Osos Creek could be achieved by placement of a
discharge main within the existing right-of-way extending from 8th Street at El
Moro Avenue, east on El Moro Avenue, south on 11th Street, east on Paso
Robles Avenue to 18th Street, then discharge to Walker Channel, or parallel
the alignment of Walker Channel and discharge into the existing 54” culvert
which extends under South Bay Boulevard and outlets to Los Osos Creek
easterly of Los Osos Junior High School.

With this alternative, the existing pump stations would be need to be modified
or improved to increased provide the required head necessary to transfer flows
to a discharge point. A more detailed analysis would be required to determine
whether modifications to the existing pump (replace impellers) or new pumps
would be required.

6.4 | Expanded duration of pumping to Bay:
Similar surface improvements as presented in Alternative 6.2 except that $236
pumping would be extended into the dry season to lower groundwater levels by
5 to 8 feet so that septic tanks would function as intended and to provide an
aquifer storage buffer for surface flows during storm events.

‘| Pumping should be performed from a designed well field (see below
Discussion) that should be modeled based on further aquifer tests providing
basin area, infiltration rates, average rainfall, verification of groundwater
characteristics, porosity, and other relevant information. Based on the
preliminary assumptions and calculations presented in Table III-4, it would be
necessary to pump approximately 580 acre feet from the aquifer to lower the
groundwater elevation by 5 feet. Pump sizes and time periods are presented in
Table III-4 which estimate combinations required to lower the groundwater
elevations.

Discussion:

It is not correct to think of lowering the groundwater at each of the problem
areas, it is more appropriate to think of lowering the ground water of the
entire basin. The assumptions used to estimate the pumpage required assumes
that we lower the groundwater basin all the way "upstream” (along the
groundwater surface elevation maps), much the same way that you would
define a watershed for runoff. Therefore, it is necessary to look at the basin as
a whole.

Placement of pumping wells could have a significant impact on the success of
a pumping program. For example, if we put a well at 14th Street and Ramona
Avenue, this "mound” in the groundwaler surface may drop very quickly and,
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even drop more than the required 5 to 8 feet as the general groundwater falls.
However, for maximum benefit it would probably be more appropriate to focus
pumping lower down on the groundwater surface "slope". It is much too
complex to address in this report but there are computer models available that
would aid in designing a "well field".,

It appears that the existing pumping plants on El Morro may be a good choice
Jor pumping groundwater. However, this should be just one of multiple
stations separated by (something like) 75% of the "radius on influence” of the
wells, located low on the piezometric surface. Table II]-4 provides pumping
assumptions and data that can be applied to the concept of lowering the entire
groundwater basin.

It is unclear whether abandonment of the existing pumping facilities would be
possible even after the groundwater elevation significantly drop. Since the
existing pump facilities are located in depressed areas, surface drainage will
continue to collect and the need to remove this surface water will continue.
However, if the aquifer elevation is lowered, additional storage capacities are
expected and, the amount of surface water heading to the depressions may be
reduced due to increased infiltration.

It is also unclear whether the groundwater will remain low after pumping and
after the sewer is functioning. Historical data suggests that the rising of the
groundwater elevations began in the [970’s, at a time of increased
development within the watershed Assuming that the rising groundwater
elevations can be attributed solely to increased development, then the logical
answer is that the well fields would be temporary and that flooding problems
may subside. However, due to the increase in impermeable paved areas
resulting from this same development, surface flooding may continue.

6.5 | Expande