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CHAPTER 1EXECUTIVE SUMMARY

Introduction

The City of Manzanita last updated its Storm Drainage Master Plan in 2005. This report is an update of
the 2005 report and has been renamed as the 2020 Stormwater Master Plan (SWMP) per industry
standard for stormwater master plans.

Currently, the City of Manzanita has only a limited number of drainage facilities and minimal number of
integrated storm drainage systems. In recent years, Manzanita has seen a great deal of development.
Infill and greenfield development each have increased the volume of surface water runoff and channeled
that runoff into previously developed areas where ponding and flooding cannot be tolerated. The resulting
increase in drainage related problems, compounded by continued rapid development, warrants a
comprehensive plan to integrate storm drainage improvements with recommendations for new storm
drainage facilities required to serve future development.

In conclusion, this updated SWMP is meant to provide the City with a long-term planning tool that can be
implemented with available funding, addresses community needs to solve existing drainage problems,
and mitigates problems that continuing development might cause.

Scope of Report

This study addresses surface water quantity and storm drainage issues for a 20-year planning period,
assumed to span the period from 2020 to 2040. Identifying specific water quality and wetland issues is
beyond the scope of this study, but these issues may need to be considered in the final design and
permitting stage. As discussed in Chapter 2, the Manzanita Urban Growth Boundary (UGB) was selected
as the study area boundary. The study was intended to outline improvements required to solve problems
due to existing and anticipated future runoff conditions. Proposed solutions were intended to describe the
required design parameters: conveyance alignment, approximate length, pipe diameter or ditch
dimensions and approximate slope required.

Water Quality Considerations

Currently, no stormwater quality regulations are in effect for Tillamook County or the City of Manzanita.
Stormwater discharge permit requirements adopted by the Oregon Department of Environmental Quality
currently do not apply to small municipalities such as the City of Manzanita. However, non-point source
pollution has become of increasing concern to regulatory agencies. As such, changing regulations and
community concern may affect drainage projects recommended for later phasing periods. An
investigation of the impacts of development in the Manzanita area to surface water quality is beyond the
scope of this study. However, Chapter 9 Stormwater Quality, Sedimentation and Erosion has been
included and should be used as a guide for implementing the current water quality standards by the City
of Manzanita.

Wetland Considerations

City and County zoning maps do not specifically identify any regulated wetland areas within the study
area. However, the Federal Wetland Inventory identifies several low-lying areas within the Urban Growth
Boundary (See Appendix A i Federal Wetland Inventory Map) which may fall under federal regulation.
Approximate locations of these features have been shown on the included basin maps. Federal
regulations currently prohibit fill or drainage of a regulated wetland under most conditions. Areas shown
on the Federal Wetland Inventory Map are not necessarily regulated wetlands. However, a wetland
delineation or field inspection by regulatory agencies is usually required to prove otherwise.

Determining which areas fall under federal regulation was beyond the scope of this study. Proposed
storm drainage improvements assume full development as indicated by City and County zoning maps
within the UGB. These capital improvements are designed to provide adequate surface water drainage in
all areas zoned for development. Wetland issues, however, should not be ignored and will need to be
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resolved during the final design and permitting stage for each of the proposed storm drainage
improvements.

Goals and Objectives

The City of Manzanita's SWMP Update was compiled to provide the City staff with a useful planning tool
by outlining the improvements and associated costs expected to meet the City's storm drainage needs for
the 20-year planning period. The specific goals and objectives of this report are as follows:

A. PROVIDE COST EFFECTIVE SOLUTIONS TO IMMEDIATE DRAINAGE PROBLEMS
1. By identifying existing drainage facilities which function poorly, cause frequent ponding and/or
inhibit existing activities and future development.
2. By identifying existing areas where recent development has resulted in a need for new or
additional storm drainage collection systems.
3. By providing a detailed description and cost estimate for proposed storm drainage improvements
required to serve existing problem areas.
B. PROVIDE COST EFFECTIVE SUGGESTIONS FOR FACILITIES REQUIRED TO MEET FUTURE
DRAINAGE REQUIREMENTS
1. By identifying future areas of development and using zoning and comprehensive plan
assumptions to determine the impact of expected development on existing drainage facilities.
2. By evaluating zoning and land use considerations and determining where new storm drainage
collection and conveyance facilities will be required.
C. IDENTIFY DRAINAGE IMPROVEMENTS THAT ARE FEASIBLE TO IMPLEMENT AT MINIMIZED
COSTS
1. By analyzing possible alternative solutions to existing problems, other than simply replacing faulty
pipes. Alternatives include diversion to systems with adequate capacity, detention, accepting a
lower design storm frequency and incorporating existing improvements with improvements
necessary for future development.
2. By prioritizing improvements, allowing those with the highest cost-benefit ratio to be implemented
immediately, while other improvements can be postponed to a later phasing period.
City of Manzanita Chapter 1 2

Stormwater Master Plan Update Otak



CHAPTER 2WATERSHEICHARACTERISTICS

Watershed Characteristics

This chapter describes the drainage characteristics of the City of Manzanita's watershed, including
seasonal rainfall characteristics, topography, existing and future land use conditions and main drainage
features. In later chapters, this information will be used to quantify the City's future and existing drainage
needs. A vicinity map is provided in Figure 2.1.

Study Area Delineation

The City of Manzanita's Urban Growth Boundary (UGB) was selected as the study area boundary. The
City limits and UGB are shown on the aerial map in Figure 2.2. With the exception of the creek flowing out
of Neahkahnie Lake, drainage paths within the UGB are affected only by lands contained within this
boundary.

The entire UGB was studied in order to provide flow information and mapping tools that can be applied to
long term drainage planning. However, the main emphasis of the study was on lands expected to develop
in the near future. These lands are contained primarily within the City limits, but also include the Necarney
City subdivision area of South Manzanita.

Soils and Topography

The Manzanita watershed contains three regions with distinct topography and soils characteristics.
Watershed topography is shown in Figure 2.3, Watershed Topography. Soils information is presented in
Chapter 4, Figures 4.3A and 4.3B.

Lands in the eastern portion of the UGB are hilly and steep, with several ridges and deep swales.
Overland slopes range from 3 to 30%. These lands drain in natural swales primarily toward Nehalem Bay.
Most soils in this area are Netarts fine sandy loam. Southern sections also include Waldport fine sands,
Yaquina loamy fine sands and dune lands. Soils in this area have widely varying infiltration
characteristics. Yaquina soils have very low infiltration rates and are saturated frequently. Waldport sands
and active dune areas have very high infiltration rates. Netarts fine sandy loam have high infiltration rates.

The northern portion of the City comprises the foothills of Neahkahnie Mountain. These lands slope to the
southwest and have overland slopes ranging from 7 to 15%. Runoff from this area flows toward the flatter
region near Manzanita Avenue and Laneda Avenue. Soils in this area are Netarts find sands, with
moderately high infiltration rates.

The portion of the City south of Laneda Avenue and west of 3rd Street is relatively flat and slopes evenly
towards the ocean. These lands have overland slopes ranging from 0.5 to 3%. Soils generally have
moderately high to high infiltration rates and include Waldport fine sands and Heceta fine sands. Heceta
fine sands are typified by minimal ground slopes, high water table conditions, and very poor drainage.
Several patches are found between South 3rd Street and S. Carmel Ave and in Necarney City east of
Necarney City Road.

Existing Drainage Features

Figures 4.2 A & 4.2 B show the existing drainage features in the Manzanita watershed. The primary
natural drainages in the watershed are the creek flowing south and east out of Neahkahnie Lake in the
northeastern portion of the UGB and the Golf Course Creek, flowing west to the Pacific Ocean within the
City. Several deep natural swales drain the eastern portion of the UGB toward Nehalem Bay.

The City is served by six beach discharges located at Manzanita Avenue, Washington Avenue, Laneda
Avenue, Treasure Cove, Pacific Avenue, at the north boundary of the City and at Sitka Lane in Necarney
City. Runoff is conveyed to these discharges primarily via roadways and overland flow, with the exception
of Laneda Avenue, see Figure 4.1.
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Four collector systems are currently in service. A system running south along Division Street dead-ends
at a private driveway near the golf course. Historically, this system drained to the Golf Course Creek. A
system running south along South 3rd Street intercepts flow from Laneda Avenue and routes it to a 36-
inch diameter trunk line along Pacific Avenue. This trunk line also routes flow from the Golf Course Creek
to the Pacific Ocean. Carmel Avenue and Beach Street have been reconstructed since the previous
report and now contain trunk lines. These pipes discharge to the Pacific Ocean at the Treasure Cove
Lane system and the Pacific Lane system. The final collector system is the culverted ditch system in
Necarney City that consists of ditches along Necarney Boulevard, Windward Lane and Sitka Lane. This
system discharges into the Pacific Ocean at Sitka Lane through a 24-inch diameter storm drain culvert.

System capacity needs for existing and future conditions, as well as associated problem areas with each,
are discussed in detail in Chapter 7 - Identification of Problem Areas and Proposed Solutions.

Precipitation

On the average, the City of Manzanita receives 90 inches of rainfall per year. Precipitation characteristics
in the Manzanita area are nearly equivalent to conditions in Seaside and Tillamook. These coastal cities
receive moderate precipitation in comparison to other areas in Western Oregon. For example, the
average annual precipitation in the Willamette Valley is 40 inches. The annual precipitation on
Neahkahnie Mountain and in the Coast Range averages 120 to 140 inches.

A majority of the drainage problems in the City may be attributed to intense rainfall events. For instance,
available data indicates that in any given year there is a 50% chance that more than 3.5 inches of
precipitation will occur in a single 24-hour period. In addition, Manzanita's moderately high annual rainfall
often leads to wet antecedent conditions, which means that the ground is already saturated when a large
storm occurs. A saturated soil will generate more runoff than a dry soil. Compounded with steep slopes,
these conditions can result in large increases in runoff volume even in sandy soils with high infiltration
rates.

Zoning and De velopment

The 2015 aerial photography shown in Figure 2.2 shows the current level of development and existing
land uses. In Chapter 4, Figure 4.4, the existing zoning map is presented, indicating the character of
expected future development.

The central portion of the City is fully developed. Commercial lands are located adjacent to Laneda
Avenue and account for only a small portion of development. Single and multi-family residences occupy a
majority of the developed area within the watershed. All platted streets have been constructed. A few
buildable residential lots still remain, but a majority of the lots have been developed.

The northern portion of the City hosts significant residential development on steep slopes at the Classic
Ridge Beach area. Developable land remains and is expected to be built out within the planning period.

Some commercial development has emerged and more is expected adjacent to existing commercial
lands near Highway 101 in the northeast portion of the City. The commercial development on Manzanita
Avenue from Division Street to Highway 101 is largely impervious and generates high runoff.

While a majority of the lands zoned for Special Residential Development have been developed as
residential/golf course there is room for expansion in the eastern portion of the City. This plan assumes
that the remainder of the lands zoned for Special Residential Development will develop with similar
characteristics to the existing residential / golf course development.

The lands within the UGB east of the City limits are zoned for residential and mobile home development.
Residential development has begun in the eastern portion of the UGB as well as within the Pine Ridge
subdivision. These lands are developing very quickly and are expected to be at full build-out within the
planning period. Further development is expected, but may, however, occur in the later portion of the
planning period.
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Lands in Necarney City are zoned for residential development. A majority of the development in Necarney
City has occurred in beach front areas. Lands east of Necarney Boulevard are platted and are expected
to develop as residential lots within the planning period. Necarney City is expected to be annexed within

the planning period.
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CHAPTER SMETHODOLOGY

This chapter describes the analytical techniques and outlines the methodology used in this study to
determine the existing and future drainage system requirements. First, several basic assumptions are
presented. Next, analytical techniques used for hydrologic and hydraulic analyses are described. Finally,
this chapter briefly describes how drainage facilities will be evaluated.

Stormwater Model Parameters

The following basic parameters for the hydrologic and hydraulic analyses were made:

1. Future Mapped Impervious Areas (MIA) for commercial zones C1 and LC were assumed to be
90%. Future MIA for zones R2, R3, R4, RMD and SRR were assumed to be the maximum lot
coverage allowed by the City's Zoning Ordinance, or 40%, 55%, 60%, 40% and 40%,
respectively, see Figure 4.4.

2. Graveled parking areas in commercial zones were treated as 90% MIA for existing conditions and
were assumed to be paved in the future.

3. Driveways and parking areas in residential zones were treated as gravel areas, in the existing
and future conditions.

4. Pipe capacities were based on the design flows given and were adjusted for upstream ponding in
problem areas where upstream storage was identifiable.

5. Development outside of the City limits, but inside the UGB, was assumed to meet City Zoning
requirements.

6. Runoff rates for road rights-of-way (ROW), which have high MIA, were calculated separately from
runoff rates for properties.

7. Future flows were calculated assuming full build-out within the UBG except in developments
containing the Manzanita Golf Course, the Manzanita City Park, the Nehalem Bay State Park or
Neahkahnie Lake as these areas are expected to maintain their open space.

8. Existing residential development constructed prior to 1990 was assumed to manage some of its
runoff on-site using drywells, based on observations. Therefore, contributing runoff area was
reduced by 30% within pre 1990 residential developments.

9. Existing commercial development constructed prior to 1990 was assumed to manage roof runoff
on-site using drywells, based on observations. Therefore, contributing runoff area was reduced by
20% within pre 1990 commercial developments.

10. Existing residential development constructed since 1995 and future residential developments
were assumed to manage runoff from 90% of the site area on-site using drywells, in accordance
wi t h t h e-sit€stornyddamage policy. The associated driveways and parking areas
adjacent to streets, or 10% of the area, wer e assumed to drain to the City/
system. Therefore, contributing runoff area was reduced by 90% for these areas.

11. Existing commercial development constructed since 1990 and future commercial developments
were assumed to manage runoff from 80% of the site area using drywells, in accordance with the
Ci t y &iw starm drainage policy. All new commercial developments utilize on-site infiltration or
detention systems to handle flows generated by a 25-year storm. These systems are often
equipped with an overflow connected to the Cityds stor
their system or for larger storm events. Therefore, contributing runoff area was reduced by 80%
for these areas.
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Hydrologic Analysis

In planning for required improvements to the storm drainage conveyance systems, the engineer or
planner must know the frequency, or probability, of system failures. For this purpose, hydrologic events
such as precipitation and peak flows are presented in terms of their frequency of recurrence. The
recurrence interval of a given hydrologic event is equivalent to the probability of recurrence within a given
year. For instance, the 2-year peak flow for a drainage basin is the flow rate expected to be equaled or
exceeded once every 2 years and has a 50% chance of being equaled or exceeded in any given year.
The 25-year flow is expected to be equaled or exceeded once every 25 years and has a 4% chance of
occurring in any given year. For the purposes of this study, a hydrologic model was developed to
determine peak rates and volumes of runoff at key design points for the 2, 5, 10, 25 and 100-year
recurrence intervals.

Peak rates of runoff used for drainage design depend on the volume of runoff and the rate at which it
occurs. The volume component of runoff depends upon the size of the drainage basin, the total volume of
precipitation that occurs and the volume of runoff that is "lost" due to infiltration and evapotranspiration.
The rate of runoff depends upon the hydraulic conditions of the basin (travel length, slope and roughness)
and the varying intensity of rainfall throughout the design storm.

Several methods are available for calculating peak flows. The method most appropriate for a given study
depends upon basin size, basin characteristics, available input data, ease of implementation and the
ability to vary design parameters for changing conditions. A general discussion of three typical stormwater
runoff analysis methods is as follows:

1. The Rational Method is a simple formula often used for design of local storm drain systems. This
method is regarded by numerous regulatory agencies as unacceptable for larger basins because
it only indirectly accounts for such conditions as varying rainfall intensity distributions during large
storms, soil conditions, impervious area and the hydraulic routing of rainfall from one end of a
basin to the basin outlet.

2. Hydraulic methods which compute flows based on theoretical hydraulic equations are very data
intensive and often do not adequately account for imperfect drainage conditions found in basins
with a high degree of natural and overland drainage.

3. Hydrograph methods use empirically determined "unit" hydrographs to approximate basin
specific flow vs. time relationships based on direct input of anticipated rainfall intensity
distributions, soil and ground cover parameters, hydraulic routing parameters and impervious
area information.

The Rational Method was determined to be too simplistic for the basin sizes analyzed in this study.
Hydraulic methods were found to be too complex and inflexible for efficient use in a general study of this
type. Consequently, Hydrograph methods were selected to model the watershed hydrology.

A variety of unit hydrograph methods are available for calculating flows in ungauged watersheds. Many
are useful only if detailed empirically based studies have been conducted on nearby gauged watersheds
with similar characteristics to the ungauged basin of interest. Discussions with the Corps of Engineers
and the Soil Conservation Service (SCS) revealed that no empirically based studies have been
conducted on small watersheds in this area or in other areas demonstrating similar characteristics to the
Manzanita area. Studies of large watersheds in the area used regression techniques which would
encompass too large an area to be applicable to this study.

Since detailed studies of similar gauged watersheds are not available, the Santa Barbara Unit
Hydrograph Method was chosen as the most applicable means of calculating flows in the Manzanita
watershed. While other methods are very sensitive to local conditions and are often not applicable when
limited data is available, the SCS method is well adapted to areas where limited hydrologic data is
available since it uses a single parameter to represent the hydraulic conditions in the basin.
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Applying unit hydrograph methods to a multi-basin study area can only be done efficiently with computer
methods. A variety of computer programs are available which model complex multi-basin watersheds
using the Santa Barbara Unit Hydrograph method. HydroCAD v10.0 was used to calculate representative
existing and future flows for the City of Manzanita's watershed. The input parameters required by
HydroCAD are described below:

Design Precipitation Hydrograph

The design hydrograph is the hypothetical distribution of precipitation vs. time that is assumed to produce
the peak flow used for design purposes. Chapter 5 - Rainfall Analysis discusses the derivation of the
design rainfall hydrographs.

Sub-Basin Area (ac res)

A sub-basin is the surficial watershed within which runoff can be assumed to flow to a single discharge
point. The area was adjusted to account for areas within the sub-basin draining to dry wells and not
contributing to runoff.

Soil Infiltration an d Evapotranspiration Loss Parameter

The SCS Curve Number method was chosen to estimate evapotranspiration and infiltration losses. This
method uses a single "Curve Number" which has been empirically determined by the SCS for a variety of
soil types and ground cover conditions to estimate soil infiltration and evapotranspiration losses.

Time of Concentration (min)

Time of concentration of a basin, or the time it takes water to travel from the most remote part of the basin
to the basin outlet. The specific assumptions, values and means of computation for each of the above
sub-basin parameters are discussed in Chapter 4, Basin Delineation and Model Parameters and Chapter
5, Rainfall Analysis, presents frequency information for expected rainfall and the development of the
design rainfall hydrographs.

The result of the HydroCAD modeling process is the computation of sub-basin runoff hydrographs (runoff
from each individual sub-basin vs. time). The peak flows for each subbasin for both existing and ultimate
(full buildout) development conditions are presented in Chapter 6, Runoff Analysis.

Hydraulic Analysis

The hydraulic analysis involves calculating the hydraulic capacity and resulting water surface profiles
under existing and ultimate land use conditions, based on the estimated peak flows generated from the
hydrologic analysis. Several computer and analytical methods were utilized to model the different
hydraulic elements.

The computer program HydroCAD, in-house spreadsheets which solve Manning's Equation (for gravity
flow in conduits) and the Hazen-Williams Equation (for head loss per length of pipe under surcharged
conditions) were used to model for piped drainage reaches.

Analysis Approach

The first step in analyzing the City of Manzanita's existing storm drainage facilities and determining future
drainage needs was to sub-divide the City's watershed into more manageable drainage basins. The
watershed was divided into "major drainage basins" based upon topographic drainage boundaries and
the location of the discharge points. Then each major drainage basin was sub-divided into sub-basins for
the purpose of determining flows using the HydroCAD model. Sub-basin outlets were chosen to
correspond to key points where flow information was required and then delineated based on existing
drainage facilities, zoning and topographic information. The specific drainage basin delineations arrived at
are presented in Chapter 4, Basin Delineation and Model Parameters. Once delineated, sub-basins were
used as the basis of the flow calculations. Rainfall data was evaluated and input into the model as
described in Chapter 5, Rainfall Analysis. Hydrologic parameters were then determined (see Chapter 4,
Basin Delineation and Model Parameters) for each sub-basin and flows for each design frequency
calculated (see Chapter 6, Hydrology). The calculated flows apply to the point where the entire sub-basin
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has contributed flow. When flows were required to analyze a conveyance receiving flow from only a
portion of the basin, a one-to-one relationship between contributing area and peak flow was assumedd
i.e. the flow due to 10% of the basin is equivalent to 10% of the peak flow due to the whole basin. In
hydrology, this assumption seldom holds true, however for the medium sized basins used in the
calculations, the error is small and has a negligible effect on drainage planning.

Existing drainage facilities were analyzed with respect to their frequency of failure under existing
conditions. Existing detention areas that are expected to remain were considered when determining the
capacity of the downstream conveyance. Site visits, topographic mapping and discussions with City staff
were used to estimate the impacts of flow exceeding the system's capacity. The impacts were then
weighed with respect to the estimated frequency of failure to evaluate the need for improvements.
Impacts considered were flooding of properties, frequent nuisance ponding in commercial areas, frequent
ponding and poor drainage which could cause road surfaces to wear out prematurely, and flooding of
main street intersections.

In addition to determining problems due to the capacity of existing drainage facilities, field surveys and
topographic maps were used to determine areas where inadequate surface drainage facilities have been
supplied. Erosion along roadways, poor drainage causing frequent ponding and low areas subject to
flooding were considered problem areas requiring service.

After determining existing problem areas, future drainage needs were evaluated. Zoning information and
2020 aerial photography were compared and used to determine where future development was likely to
occur. Based on previous flow calculations, drywell assumptions and judgments on how flow would
channelize after development, future problem areas were isolated.

After the various locations of required improvements were identified, alternatives for alleviating each
problem were developed. The following alternatives were considered in this approximate order:

1. Bypass & Re-route the flow around or away from the problem area in order to alleviate the
problem and avoid replacement of system components.

2. Detention & Consider the utilization of existing detention areas or the construction of new
detention facilities to store excess flow that might otherwise cause flooding.

3. Ditch System 8 Ditch systems were considered to collect flow in residential areas with free
draining roadways (i.e. no curb and gutter) at slopes above 2%. Piped systems in steeper areas
without a curb and gutter system are not able to adequately collect the runoff in catch basins.
Ponding, poor roadway drainage and erosion of roadway shoulders can still occur when using
piped systems.

4. Piped System 6 Replace undersized pipes or construct a piped system to serve unserved areas.
Where piped systems would function well, they are preferable to ditches since maintenance is
less costly. Piped systems are preferable in flat areas where standing water would remain in
ditches, and in areas where conveyance of flow, and not collection, is the main purpose of the
conveyance.

Solutions implementing the above alternatives were determined by:
a. Effectiveness in solving the problem;

b. Practicality of implementation based on cost (i.e. a $1,000,000 improvement would likely take
several years to accumulate enough money for the project or would never be built);

c. Ability to subdivide the required system into reasonable projects which could be constructed
during different phasing periods;

d. Long term maintenance requirements;
e. Practicality of implementation in conjunction with road improvements; and

f.  The overall benefits of the improvement.
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A map of all proposed solutions was developed, and then separate improvement projects were identified.
An "Improvement" constitutes those lengths of pipe or ditch systems which should be constructed during
a single project.

Once individual improvement projects were identified, each proposed project was prioritized relative to
the others, based on known upcoming road projects, magnitude of the problem being solved, impact on
phasing of upstream improvements, total cost and feasibility of immediate construction, and overall
benefit of the improvement. Chapter 7, Identification of Problem Areas and Proposed Solutions
discusses existing facilities, the problem areas identified and the rationale for each proposed solution.

Chapter 8, Capital Improvements i Cost, Phasing and Implementation presents the cost of each
individual storm project and summarizes the recommended construction phasing.

This plan is intended for improvements phased over about a 20-year period. Naturally, uncertainties
involving funding availability and changes in development plans will impact the solutions proposed in this
plan. Given these considerations, the emphasis in this plan was to provide adequate information and
documentation of results so that in spite of future changes, engineers and planners will have a tool to use
as a basis for altering solutions to fit the specific instance. Flexibility of future storm drainage
improvements with regards to phasing and cost was also a factor in determining the final solutions. In
conclusion, this updated SWMP is meant to provide the City with a long-term planning tool that can be
implemented with available funding, addresses community needs to solve existing drainage problems,
and mitigates problems that continuing development might cause.
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CHAPTER 4: BSIN DELINEATIONAND MODEL PARAMETERS

Basin Delineation and Model Parameters

In order to effectively analyze existing facilities and plan future improvements, the Manzanita watershed
must be subdivided into meaningful sub-areas. These sub-areas can then be used to calculate needed
flow information as well as for drainage planning reference purposes. This chapter describes the
delineation of the Manzanita watershed into smaller drainage sub-areas and quantifies the HydroCAD
parameters used to calculate flow within each sub-area.

Basin Delineation

The Manzanita watershed was first divided into seven major basins based on discharge location, main
drainageways, drainage boundaries, geographic and planning boundaries and similarity throughout the
basin. Each major drainage basin was assigned a one or two letter mnemonic, which is used to reference
sub-basins within the major drainage basin. They are identified on Figure 4.1, Sub-basin Drainage Map,
showing the major basin and sub-basin delineation used in the analysis.

The following major drainage basins were defined:

1. Golf Course Creek Drainageway (GC) 6 This basin includes all lands historically draining to the
Golf Course Creek.

2. Main Manzanita Beach Drainage (B) 8 This major basin was delineated based on all areas
draining to the culverts under Ocean Road and Beach Street which outfall onto the main
Manzanita Beach area near Laneda Avenue.

3. Lake Drainages (L) & This includes areas draining to the golf course lake or low areas along the
golf course with no defined discharge to the Pacific Ocean.

4. Necarney City Basins (N) 8 Necarney City is within the Manzanita UGB. The N basins drain
either to a culverted system along Sitka Lane or directly to the beach area between Chinook Lane
and Glenesslin Lane.

5. Nehalem Bay Drainage (NB) 8 This area includes the eastern portion of the UGB and drains
east to the Nehalem Bay.

6. North UGB (NR) & This area includes the northernmost portion of the UGB draining off the north
side of the ridge into a creek system outside of the UGB.

7. Neahkahnie Lake Creek Drainage (NL) 8 The northeast portion of the UGB drains to the large
creek which flows out of Neahkahnie Lake. Peak flows in the creek were beyond the scope of this
project. However, sub-basin flows for existing and future conditions were determined for the
purpose of planning local improvements.

Each major drainage area was then divided into sub-basins which were used to calculate flow quantities
in the HydroCAD v10.0 model. Sub-basins were delineated by locating key "node" points where flow
information was required and then based on zoning and topography, the area draining to each node was
delineated.

Sub-basins were named based on the one or two letter designation assigned to each main drainage
basin. Disconnected sub-basins within the major basin were then numbered consecutively, i.e. B-1, B-2,
etc. Connected sub-basins (sub-areas of a single drainage reach) were designated by consecutive letter
codes with A at the downstream end, i.e. B-1B is directly upstream of B-1A.

Figures 4.2A, Drainage North, and 4.2B, Drainage South, show the actual storm drain infrastructure.
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Sub-Basin Parameters
Sub-ba sin Runoff Area

For existing conditions, it was assumed that the entire sub-basin contributes to runoff. However, as
discussed in Chapter 3 Methodology, future residential developments are required to drain impervious
surfaces to on-site dry wells. Areas of future development in sub-basins have been adjusted to account
for this requirement. It was assumed that 90% of all future residential lands will be routed to on-site
drywells. Since future impervious areas will not contribute to runoff, the future runoff area for sub-basins
where dry wells can be implemented will be smaller than the existing runoff area. On-site dry wells are
defined as those wells that are on private property and not in the road ROW.

Soil Loss Parameter

The effective impervious area method described above is used to determine the volume of runoff due to
the impervious portions of the basin. For the pervious areas within the basin, infiltration and
evapotranspiration significantly reduces runoff. The degree of these losses can be estimated using a soil
loss parameter developed by the Soil Conservation Service (SCS). This parameter, called the Runoff
Curve Number (CN), depends on the soil type, ground cover and antecedent moisture of the area.

In HydroCAD the sub-basin land cover is defined solely by the CN input for each watershed. CN values
rely on landcover type determined by zoning and hydrologic soil group described below. Hydrologic soil
group data for the City of Manzanita is from the Natural Resource Conservation Service. The CN values
for various land uses and land cover characteristics for each soil classification are described below. Due
to the complex nature of the basins and MIA methods, calculations for each basin CN was performed in
excel, then input into HydroCAD.

The SCS rates soils as belonging to one of four hydrologic groups: A, B, C, D. Soils are defined as
follows:

Group A:  Group A soils have low runoff potential and high infiltration rates even when thoroughly
wetted. They consist chiefly of deep, well to excessively drained sands or gravels and have a
high rate of water transmission (greater than 0.30 in./hr.).

Group B:  Group B soils have moderate infiltration rates when thoroughly wetted and consist chiefly of
moderately deep to deep, moderately well to well drained soils with moderately fine to
moderately course textures. These soils have a moderate rate of water transmission (0.15 to
0.30 in./hr.).

Group C:  Group C soils have low infiltration rates when thoroughly wetted and consist chiefly of soils
with a layer that impedes downward movement of water and soils with moderately coarse
textures. These soils have a moderate rate of water transmission (0.05-0.15 in./hr.).

Group D:  Group D soils have high runoff potential. They have very low infiltration rates when
thoroughly wetted and consist chiefly of clay soils with a high swelling potential, soils with a
permanent high-water table, soils with a claypan or clay layer at or near the surface, and
shallow soils over nearly impervious material. These soils have a very low rate of water
transmission (0.00 to 0.05 in./hr.).

Type A soils cover most of the City of Manzanita with some type D soils in the southeast quadrant and
type B soils in the northeastern most corner. The soils type distribution in the area is shown in Figures
4.3A, Soils Legend, and 4.3B, Basin Delineation and Soils Map.
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Based on the hydrologic classification of the soil, a numerical Curve Number can be determined from
tables listing SCS Curve Numbers for various antecedent moisture and ground cover conditions. For the
Manzanita area, it was assumed that antecedent moisture condition (AMC) Il applies. The SCS defines
AMC Il as the condition applying to areas where the total precipitation 5 days previous to the design
storm is in excess of 2.1 inches of rainfall. Data published in the Climatological Handbook for the
Columbia Basin States, Precipitation Volume 2, lists the antecedent rainfall 4 days previous to the largest
recorded event (approximately a 50-year event) as 4.1 inches of rain fall. While smaller events will have
correspondingly smaller antecedent moisture levels, AMC Il appears applicable to the wet coastal
conditions.

To account for ground cover, assumptions were made for developed areas based on zoning type. Figure
4.4 shows City of Manzanita zoning within each delineated basin.

Curve numbers for single family residential areas are representative of fairly well developed, but not
dense, lawns or sparse brush and trees. Curve numbers for multi-family areas represent a higher degree
of runoff assuming some graveled areas, possibly landscaped areas with dirt or bark dust and sparser
lawns. Curve numbers for commercial areas assume mostly gravel open areas and high runoff. Curve
numbers for the golf course lands assume dense grass. Curve numbers for undeveloped areas assume
dense brush or forest with dense underbrush.

Figure 4.5A shows the open space assumptions used for the existing and future models. The open space
was factored into the CN for each basin. Most of the open space in the existing model is undeveloped
land. The open space in the future model consist of areas that will not be developed like the golf course
and lakes. Open space was delineated based on a 2020 aerial from Google Maps.

Composite CN values were calculated for input into HydroCAD. Figure 4.5B shows the Composite CN
values for each basin. Soils, land cover and CN for each land cover type used to calculate the composite
CN are presented in Figures 4.6 and 4.7. The figures also include lag time and time of concentration.

Time of Concentration

The time of concentration (Tc) is the travel time from the most hydraulically remote point in the sub-basin
to the sub-basin outlet. As described in SCS Technical Release #55, the total travel time can be

computed by summing the time of travel required for each of the following components of runoff: overland
flow, shallow concentrated flow (overland flow in shallow swales), gutter flow, channel flow, and pipe flow.

Sheet Flow 8 Sheet flow is water sheeting over a plane surface, such as an even amount of water
flowing over a parking lot. It is the first component of Tc and starts at the hydraulically most distant
watershed point. Sheet flow normally occurs at a depth of 0.1 feet or less, and the length of sheet
flow rarely exceeds a few hundred feet. The maximum length of sheet flow in most cases is 300 feet.
For commercial areas, overland flow was assumed to occur for 200 feet before being collected by a
shallow swale, gutter or main channel.

A Calculation of sheet flow requires the following information: a two-year rainfall amount; length of
flow; average slope along flow path; and ground roughness over which the water is sheeting
(measured in Manning's n factor).

Overland slope 8 Overland slopes were calculated based on the topographic mapping.

Shallow Swale Flow & Shallow flow is water flowing in natural drainage depressions and swales, and
usually begins after a maximum of 300 feet of sheet flow. The average velocity of shallow
concentrated flow is determined by watershed slope and channel material (paved or unpaved).
Typical areas where you have shallow flow are in swales between houses and the gutter section of a
roadway.

A Calculation of shallow flow requires the following information: flow length; average slope; and a
determination of whether the surface is paved or unpaved. The time of travel for shallow swale
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flow was calculated by using Manning's equation to calculate swale velocities for a typical swale
as a function of slope and vegetation.

Channel Flow & Velocities in defined channels and pipes receiving flow from a majority of the basin
were estimated using Manning's calculations based on the size, slope and standard n-value for each
channel or pipe: n = 0.013 was used for concrete culverts, n = 0.024 for corrugated metal pipes
(CMP), n = 0.0375 for average defined channels, and n = 0.08 for overgrown channels.
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Figure 4.3A ¢ Soils Legend

HYDROLOGIC SOIL SOIL TYPE
GROUP NUMBER

7 Dune Land
10B
10C Waldport fine sand
10E
11B )

A 11D Netarts fine sandy loam
13B Waldport,thin surface-Heceta fine sands
9C
9D Waldport fine sand
9E

B 2A Fluvaquents-Histosols complex
30E Templeton-Ecola medial silt loams
12B Yaquina loamy fine sand

D 14A Heceta fine sand
W Water
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Figure 4.5B 1 Runoff Curve Numbers (CN) for Urban Areas!

Cover Description Curve Numbers for
Hydraulic Soil Group

Cover Type and Hydrologic Condition Average %
Impervious A C D
Area?

Fully Developed Urban Areas (Vegetation Established)

Open Space (lawns, parks, golf courses,
cemeteries, etc.)®:

Poor condition (grass cover < 50%) 68 79 86 89
Fair condition (grass cover 50 to 75%) 49 69 79 84
Good condition (grass cover > 75%) 39 61 74 80

Impervious Areas:
Paved parking lots, roofs, driveways, etc.

(excluding ROW) 98 98 98 98

Streets and Roads:

Paved, curbs and storm sewers (excluding ROW) 98 98 98 98
Paved, open ditches (including ROW) 83 89 92 93
Gravel (including ROW) 76 85 89 91
Dirt (including ROW) 72 82 87 89
Urban Districts:

Commercial business 85 89 92 94 95
Industrial 72 81 88 91 93

Residential Districts by Average Lot Size:
1/8 acre or less (town houses) 65 77 85 90 92
1/4 acre 38 61 75 83 87
1/3 acre 30 57 72 81 86
1/2 acre 25 54 70 80 85
1 acre 20 51 68 79 84
2 acres 12 46 65 91 82

(Source: U.S. Soil Conservation Service 1986.)

1. Average runoff condition, and la = 0.2S.

2. The average% impervious area shown was used to develop the composite CNs. Other
assumptions are as follows: impervious areas are directly connected to the drainage system,
impervious areas have a CN of 98, and pervious areas are considered equivalent to open space
in good hydrologic condition.

3. CNs shown are equivalent to those of pasture. Composite CNs may be computed for other
combinations of open-space cover type.
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CHAPTER 5: RINFALL ANALYSIS

Rainfall Analysis

Once sub-basin parameters have been input into the model, the only remaining variable is rainfall. While
rainfall is the driving force of the hydrologic model, it is also the most uncertain. However, statistical
analysis of historical storms and use of regional data can allow the engineer or planner to estimate the
approximate frequency with which a storm exceeding a given magnitude will occur. In addition, regional
studies conducted by the SCS are useful in estimating the time distribution of rainfall during the peak
period of a storm likely to cause flooding. Using these sources, a hypothetical "design storm" ( or rainfall
distribution) can be developed for use in the hydrologic models.

Design Storm Duration

The duration of the design storm depends upon the characteristics of the basins being studied. Typically,
short duration storms should be used for design of steep, impervious basins where a high intensity of
rainfall produces the greatest peak runoff. In larger, more pervious basins, a lesser intensity of rainfall
preceded by a large volume of rain resulting in saturated conditions will produce the greatest peak flows.
Because of the pervious nature of the basins being studied in Manzanita, a 24-hour storm duration was
selected as the design storm. This value is typically used for basins of this size, and only under
impervious conditions would it be likely that a 6-hour duration would be more applicable.

Precipitation Depth -Frequency Relation ship

Values for the 24-hour precipitation for the 2, 5, 10, 25, 50, and 100-year design frequencies were
determined from isopluvial maps published in the NOAA Precipitation-Frequency Atlas of the Western
United States Volume X- Oregon 1973. These values were then compared to daily gauge data from the
Tillamook rainfall gauge as described below.

Computer programs were used to extract the largest daily recorded precipitation for each year of record.
These values were then sorted in ascending order. Theoretically, when the data is sorted in this order, the
2-year event should be the value that is halfway down the list; the five-year event should be exceeded by
1/5 of the total number of values, etc. However, when daily data and not hourly data is used, a clock
adjustment must be made to account for the fact that the largest 24-hour precipitation value will not be in
sequence with the 24-hour period in which the gauge is read. The NOAA Atlas recommends that daily
data be increased by a clock adjustment factor of 1.13. For the purposes of comparison, the NOAA
values in Figure 5.1 should be increased by this factor, should an additional engineering study be
required.

The distribution of gauge data verifies the NOAA predictions for this area and justifies use of the regional
values. When significant differences in distribution are observed between regional values and local gauge
data, further study is often necessary. However, the reasonable correspondence of the NOAA values with
the gauge data justifies use of the regional values for use in the final model.
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Figure 5.1 7 Largest Recorded Daily Rainfall per Annum (Gauge Data from NOAA - TILLAMOOK)

FIGURE 5.1

LARGEST RECORDED DAILY RAINFALL per ANNUM for TILLAMOOK, OR

Year Jun Jul Aug Sep Oct Nov Dec
1948 M M M M 0.38 0.43 1.04 1.48 2.45 2.19 2.45
1949 0.9 3.17 1.26 0.58 2.5 0.18 0.32 0.27 0.67 1.3 1.63 1.8 3.17|
1950 4.42 15 2.01 1.43 0.83 0.65 0.85 0.56 0.97 1.61 3.02 1.73 4.42
1951 2.44 1.91 2.49 1.6 0.72 0.16 0.37 0.2 1.34 2.12 1.92 1.76 2.49
1952 1.92 2.52 1.72 0.67 0.6 0.5 0.05 0.41 0.48 0.42 0.81 15 2.52)
1953 1.97 1.18 1.36 1.06 1.15M 0.28 1.71 1.94 2 1.75 2.55 2.55]
1954 3.53 3.06 1.79 1.17 0.76 0.61 0.56 1.36 0.77 1.42 1.95 2.7 3.53
1955 1.21 2 2.35 1.97 0.4 0.87 1.5 0.15 1.3 3.02 3.22 4.4 4.4
1956 2.6 1.5 1.89 0.62 0.72 0.72 0.23 1.24 1.16 1.42 0.93 1.61 2.6
1957 1.02 1.79 2.23 1.74 1.35 1.05 0.65 0.88 0.24 0.93 1.76 2.95 2.95
1958 1.91 1.76 0.86 1.93 0.47 1.14 0.02 0.32 0.79 1.21 3.17 1.86 3.17
1959 2.26 1.03 1.12 1.31 0.71 15 0.86 0.3 1.86 2.19 2.42 1.37 2.42)
1960 1.84 2.43 2.72 1.1 1.26 0.62T 1.05 0.57 1.77 4.02 2.72 4.02
1961 1.59 2.66 1.94 0.8 0.75 0.31 0.36 0.94 0.75 1.88 2.02 1.62 2.66
1962 1.67 1.74 1.78 2.92 0.58 0.78 0.19 1.14 2.29 1.26 3.04 1.52 3.04
1963 1.81 1.41 1.27 0.93 1.09 0.77 0.84 1.57 0.85 3.02 2.04 1.73 3.02
1964 3.82 0.85 1.27 0.9 0.56 1.07 0.82 0.58 0.67 0.53 2.45 2.65 3.82
1965 4.65 1.28 0.71 2.04 0.53 0.51 0.23 0.4 0.43 1.02 1.89 2.5 4.65)
1966 1.22 1.05 2.2 0.69 0.55 0.83 0.24 0.4 0.52 1.72 1.86 2.55 2.55
1967 2.02 1.57 1.28 1.15 0.62 0.64 0] 0.07 1.32 1.78 1.83 3 3
1968 2.85 2.94 2.05 1 0.88 25 0.32 1.53 1.15 1.75 3.1 1.62 3.1
1969 2.35 2 0.74 1.12 1.05 2 0.22 0.4 1.43 1 3 1.85 3
1970 2.7 1.8 1.13 1.48 155 0.48 0.43 0.13 1.2 1.73 1.37 3.25 3.25
1971 4.25 1.75 1.78 1.87 0.94 1.02 1.45 0.71 2.65 2.15 2.21 3.42 4.25
1972 4.2 1.4 2.17 155 0.55 0.63 0.41 0.26 1.72 1.12 1.97 3.3 4.2
1973 1.45 0.83 1.4 0.83 1.67 1.4 0.11 0.69 1.32 2.8 2.58 2.78 2.8
1974 2.77 1.57 3.14 2.12 0.92 1.58 2 0.37 0.64 0.98 2.83 3.52 3.52
1975 2.03 1.66 1.37 1.25 1.68 0.54 0.49 1.02 0.03 1.72 4.26 3.1 4.26
1976 2.57 2.32 1.85 0.82 0.72 0.23 1.06 0.69 1.42 1 0.61 1.49 2.57
1977 0.74 1.31 1.52 0.48 1.26 0.74 0.15 0.93 1.88 1.52 3.44 4.92 4.92]
1978 1.27 1.5 0.85 1.2 1.45 0.63 0.5 0.88 1.01 0.78 1.94 0.95 1.94
1979 1.76 1.72 1.6 0.86 M 0.9 0.58 0.25 1.49 2.04 2.14 2.54 2.54
1980 1.8 1.76 1.34 1.3 0.89 0.91 0.39 0.34 0.9 0.89 1.9 2.92 2.92|
1981 0.91 1.8 1.75 1.97 0.82 1.95 0.38 0.3 0.75 357 1.85 2.24 3.57|
1982 5.22 2.04 1.22 2.13 0.32 0.56 1.1 0.31 1.44 1.16 1.68 3.35 5.22
1983 2.95 1.7 2.9 0.64 1.11 1.59 1.5 0.45 1.04 1.17 2.8 1.6 2.95]
1984 2.43 2.17 0.57 1.12 0.96 1.65 1.07 0.18 0.9 2.18 2.29 1.29 2.43
1985 0.2 1.8 1.5 0.69 0.52 2.31 0.4 0.85 0.89 2.34 1.97 0.95 2.34
1986 1.68 2.35 1.64 0.86 0.98 0.35 1.08 0.22 1.25 2 1.94 154 2.35
1987 1.68 2.03 3.75 0.64 1.24 0.85 0.89 0.6 0.52 0.62 0.84 2.7 3.75
1988 2.2 1.91 1.73 1.05 1.2 0.94 0.47 0.78 1.45 0.71 1.62 1.73 2.2
1989 2.09 2.3 2.1 0.63 0.95 1.26 1.64 1.16 0.5 1.52 1.31 2.5 2.5
1990 4.14 2.05 1.4 1.51 0.87 0.78 0.26 0.29 0.2 1.31 2.34 1 4.14
1991 1.95 3.33 152 3.65 1.2 0.52 0.29 0.48 0.1 0.98 2.68 2.12 3.65
1992 2.25 2.05 0.38 1.99 0.36 0.46 0.1 0.5 1.15 2.06 2 1.37 2.25
1993 1.38 0.6 1.77 1.15 0.89 1.03 1.33 0.16 0.06 0.95 0.91 2.2 2.2
1994 2.03 1.89 1.4 2 0.86 1.05 0.1 0.41 0.73 4.67 3.01 4.02 4.67
1995 2.05 3.6 2 1.23 0.48 0.87 0.2 0.58 1.48 1.54 3.98 2.23 3.98
1996 2.19 4.84 0.87 4.35 1.28 0.75 0.67 0.68 1.77 1.97 3.42 2.2 4.84
1997 3.32 0.97 25 1.16 1.31 1.85 0.87 1.29 2.78 2 3.35 3.66 3.66
1998 2.29 1.4 1.48 0.6 0.89 0.86 0.18 0.01 0.45 3.11 3.85 2.48 3.85
1999 2.3 3.04 1.55 0.67 1.45 0.66 0.49 0.41 0.07 1 3.98 2.23 3.98
2000 1.35 1.55 0.88 0.82 1.4 1.53 0.3 0.39 1.1 1.25 0.68 2.61 2.61]
2001 1.07 0.86 0.9 1.14 1.17 0.7 0.5 2.2 0.53 1.1 1.89 1.95 2.2
2002 2.95 1.02 2.75 1.24 0.68 0.97 0.27 0.18 0.51 0.91 1.19 2.03 2.95
2003 4.32 1.29 2.23 1 1.35 0.21 0.19 0.07 0.82 1.41 1.87 2.16 4.32
2004 4.13 0.94 0.91 1.43 0.89 1.94 0.11 1.4 2 1.31 1.1 2.81 4.13
2005 2.02 1.05 2.04 2 1.18 2.02 0.52 0.48 1.93 2.29 1.67 2.19 2.29
2006 2.49 1.46 1.16 0.93 1.15 0.75 0.61 0.08 0.81 1.7 3.49 2.58 3.49
2007 2.59 2.3 2.1 0.99 0.75 0.94 0.64 0.46 0.98 1.14 1.43 5.06 5.06
2008 1.29 2 1.39 1.6 0.52 1.32 0.15 1.1 0.36 1.42 2.56 2.12 2.56
2009 3.38 0.8 152 1.1 1.55 0.47 0.31 0.19 0.98 1.17 1.33 2.31 3.38
2010 2.19 1.13 1.53 2.15 1.32 1.1 0.64 0.43 [0] [0] 2.19|
2011 M M M M M
2012 M M 0.48 0.9 0.62 0.27 0.02 0.02 2.2 3.3 4.65 4.65
2013 1.2 1.57 1.25 1.05 2.3 0.6 0.01 0.52 2.57 0.7 1.47 1.35 2.57
2014 1.33 1.75 2.59 1.87 1.4 1.24 1.03 0.3 2.17 1.55 1.77 2.12 2.59
2015 2.55 1.95 2.29 1 0.9 0.39 0.05 1.03 0.82 1.15 2.64 4.64 4.64
2016 1.8 1.97 1.6 0.63 0.8 0.63 0.58 0.25 1.1 4.02 3.3 2.3 4.02
2017 3.3 3.6 2.88 1.09 1.3 1.94 0.15 0.5 1.25 4.2 1.69 1.7 4.2
2018 2.04 1.06 2.99 1.93 0.47 1.11 0.09 0.29 1.75 0.68 2.37 1.85 2.99
2019 2.92 0.7 0.94 1.8 0.73 0.27 0.43 0.22 0.96 13.92 0.38 7.26 13.92
2020 10.32 8.52 M 1.29M M 10.32]
Mean 2.43 1.92 1.7 1.33 0.99 0.95 0.52 0.59 1.06 1.81 2.22 2.48 3.56
Max 10.32 8.52 3.75 4.35 25 25 2 2.2 2.78 13.92 4.26 7.26 13.92]
2020 2020 1987 1996 1949 1968 1974 2001 1997 2019 1975 2019 2019
Min 0.2 0.6 0.38 0.48 0.32 0.16 0 0.01 0 0 0.38 0.95 1.94
1985 1993 1992 2012 1982 1951 1967 1998 2010 2010 2019 1985 1978
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Figure 5.2 represents these values after statistical distribution to highlight the precipitation vs the Design
Storm Frequency.

Figure 5.2 1 Design Precipitation Frequency 1 Design Values

24 Hour Design

Design Precipitation Depth
Frequency (inches)
2 3.5
5 4.5
10 5.0
25 6.0
* 50 6.5
100 6.9

* 50-yr storm event shall be used for all future design and planning

Figure 5.3 1 City of Manzanita Monthly Rainfall Data

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yearly Total

Avg. Record Data 1969 t0 1996 12.22 856 7.82 6.11 4.89 293 050 2.69 440 856 13.44 15.16 87.28
1996 11.86 20.59 4.79 14.03 6.35 2.08 2.14 1.06 4.83 11.85 15.66 24.89 120.13

1997 1579 6.26 1743 829 4.80 6.09 1.77 223 820 13.15 856 12.42 104.99

1998 17.10 12.90 11.07 3.16 5.75 3.13 0.69 0.03 1.83 8.70 23.50 24.58 112.44

1999 14.26 19.42 10.26 4.18 7.08 4.54 0.69 1.74 0.24 4.67 21.75 17.84 106.67

2000 1259 6.60 6.35 475 7.25 544 061 097 411 741 533 6.34 67.75
2001 6.98 447 765 735 356 436 114 497 1.79 5.48 18.13 15.25 81.13
2002 19.37 7.10 10.06 7.35 2.80 3.42 022 0.09 0.86 1.95 7.36 18.83 79.41
2003 16.96 5.63 13.67 845 3.83 127 021 0.13 296 9.03 12.11 14.94 89.19
2004 21.82 9.01 783 6.11 634 281 028 540 7.72 12.01 8.99 10.78 99.10
2005 9.35 3.791095 882 9.06 576 311 1.65 2.70 13.31 13.91 15.89 98.30
2006 3349 6.6110.17 455 563 448 14 04 293 569 30.7 137 119.72
2007 11.34 16.95 12.65 6.68 2.56 4.04 4.17 1.33 297 6.95 8.65 16.4 94.72
2008 11.39 7.78 11.12 870 3.72 3.61 124 456 155 528 165 154 90.84
2009 12.74 4.10 1307 794 6.89 187 076 211 33 108 221 109 96.58
2010 19.62 13.33 1528 1882 11 103 1.15 099 174 154 228 26.1 172.10
2011 21.20 7.10 9.60 7.20 431 155 174 02 275 372 102 29 72.49
2012 744 702 1401 930 429 437 086 034 022 178 16 16 97.72
2013 12.76 8.10 466 6.23 7.69 3.05 0.02 239 135 246 855 514 74.51
2014 8.00 9.63 1500 837 466 299 149 0.8 426 128 9.1 137 90.74
2015 1058 9.00 7.89 496 242 068 046 1.74 231 9.6 166 273 93.52

2016 14.87 11.65 14.23 3.15 189 32 261 114 287 192 209 117 107.27
2017 8561521 1836 9.89 651 509 01 048 329 122 193 111 110.02
2018 12.79 8.08 7.4510.57 12 294 025 1.02 3.82 855 833 121 77.09
2019 6511105 366 685 291 116 203 041 6.84 747 355 9.24 61.68
2020 20.27 10.52 16.33 3.03 5.14 452 153 1.48 596

*The Engineer or Designer shall use the 50 year data, with the adjusted value of the NOAA rainfall data
for future design and planning.
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Design Storm Hydrograph

The design storm hydrograph is the actual time distribution of rainfall that is input into the models. Once
total 24-hour precipitation values were determined, design storm hydrographs were developed by
applying these total values to the standard SCS Type 1A rainfall distribution. The SCS has published
typical rainfall distributions for a variety of regions throughout the United States. Type 1A distributions
were found to be representative of large storms along the Oregon and Northern California coast.

Rainfall Intensity -Duration -Frequency Curves

Rainfall intensity-duration-frequency (IDF) curves are used to determine the rainfall intensity in inches per
hour associated with a given storm duration and design frequency. This information is required when
computing flows using the Rational Method. While not used for calculations in this study, the Rational
Method is a popular method of computing small basin flows and is often used by planners and engineers.
Because of the Rational Method's popularity, IDF curves were included based upon Oregon Department
of Transportation Hydraulics Manual. The 24-hour precipitation depths presented in Figure 5.2 were
integrated with the ODOT IDF Curves. Manzanita falls at the edge of Zone 2 within the ODOT map,
however, due t o Man-<zlmate causdl by Neahkalgnie &ountain; rainfall events tend
to align with the Zone 1 IDF table. It is because of the collected data and observations throughout the
past 20 years that we recommend the City of Manzanita be modeled using the Zone 1 IDF table. The
resulting IDF tables are shown in Figure 5.4, and the corresponding curves are shown in Figure 5.5.
These curves are intended to assist City staff and engineers with future design projects.

Figure 5.471 Zone 1 IDF Tables

Zone 1 - Rainfall Intensity - Duration - Frequency Curves

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year
Duration Intensity Duration Intensity Duration Intensity Duration Intensity Duration Intensity Duration Intensity
5 2.24 5 2.75 5 3.09 5 3.53 5 3.92 5 4.40
10 1.75 10 2.15 10 2.40 10 2.75 10 3.07 10 3.40
15 1.47 15 1.85 15 2.05 15 2.35 15 2.50 15 2.88
20 1.28 20 1.60 20 1.75 20 2.05 20 2.24 20 2.50
30 1.03 30 1.25 30 1.42 30 1.63 30 1.80 30 2.00
40 0.84 40 1.03 40 1.18 40 1.34 40 1.48 40 1.65
50 0.70 50 0.89 50 1.00 50 1.15 50 1.26 50 1.42
60 0.63 60 0.80 60 0.89 60 1.02 60 1.12 60 1.25

120 0.48 120 0.58 120 0.66 120 0.73 120 0.80 120 0.88
180 0.42 180 0.51 180 0.58 180 0.62 180 0.70 180 0.77
240 0.38 240 0.46 240 0.52 240 0.56 240 0.62 240 0.68
300 0.35 300 0.43 300 0.48 300 0.51 300 0.57 300 0.63
360 0.33 360 0.40 360 0.45 360 0.48 360 0.53 360 0.58
720 0.19 720 0.26 720 0.31 720 0.36 720 0.40 720 0.43
1440 0.13 1440 0.18 1440 0.21 1440 0.25 1440 0.27 1440 0.29
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Figure 5.57 Zone 1 IDF Curves

ODOT Zone 1 Rainfall Intensity - Duration - Frequency Curve
Rainfall Duration (Minutes)
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CHAPTER 6RUNOFF ANALYSIS

Runoff Analysis

Using the sub-basin parameters developed in Chapter 4 and the design storm developed in Chapter 5,
design flows were determined for each sub-basin and at key node points.

The resulting flows are presented in this chapter as Figure 6.1 and Figure 6.2 and were used in Chapter 7
Identification of Problem Areas and Proposed Solutions to analyze the existing and future hydraulic
requirements of the City's storm system.

Sub-Basin Flows

Individual sub-basin flows are presented in Figure 6.1, Peak Sub-basin Flows. These flows represent the
runoff due to the sub-basin areas delineated in Figure 4.1 based on the sub-basin parameters given in
Figure 4.7. Flows due to a portion of the sub-basin were estimated by assuming a one-to-one relationship
between contributing area and peak flow. For example, for master planning purposes, it was assumed
that a point in the sub-basin receiving runoff from 50% of the area would have a peak runoff rate of 50%
of the rate calculated for the entire basin.

The sub-basin flows shown in Figure 6.1 show that in sub-basins where it was assumed that private
residential dry wells will be used for all future development, future flows are equal to or slightly less than
the calculated existing flows. In these areas future sub-basin area contribute less runoff than under
existing conditions because new impervious areas will drain to drywells. In addition, existing flows were
calculated assuming that after initial infiltration losses, the entire sub-basin area contributes to runoff at
the sub-basin outlet. Local ponding in undeveloped low areas throughout the sub-basin was not
accounted for in the calculations. Consequently, observed existing flows are expected to be significantly
less than calculated existing flows. Since under future conditions, much less local ponding is expected,
the estimated future flows should adequately approximate future flows. Existing flows, however, should
be regarded as potential flows before full buildout, but after upstream restrictions have been removed or
local ponding areas have been filled.

The correct flow to use in design of future improvements is the larger of the existing or future calculated
flow. This represents the most conservative case, before drywells have been implemented throughout the
entire basin, but after upstream improvements and some development have channeled a majority of the
water to the basin outlet.

Peak Node Flows at Key Points

In Figure 4.1 several key points are indicated by a circled number and a large area. Flows due to all
upstream sub-basins were computed at these points, unlike flows from a single sub-basin as presented in
Figure 6.1. These node flows are the actual flow that should be used for design of a system when the
combined flow from more than one sub-basin must be conveyed. Flows corresponding to these key node
points are presented in Figure 6.2, Peak Node Flows at Key Points.
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Figure 6.1 1 Peak Sub-Basin Flows (CFS)

Existing Flows Future Flows

SUB-BASIN 2yr |5yr [10yr |25yr |50yr |100yr |2yr |5Syr [10yr {25yr |50yr |100yr
Ocean Rd.

B-1A] 1.2 19 23 32 36 391 13 21 25 34 38 4.2

B-1B] 1.7 29 35 49 56 6.2 20 33 39 53 6.1 6.6

B-2] 57 87 103 135 151 16.4| 58 9.0 106 139 156 16.9

B-3] 9.0 14.7 17.7 240 273 289 9.6 156 18.8 254 288 316

B-4] 23 40 48 66 7.6 83| 29 46 56 75 85 9.3
Golf Course

GC-1A} 27 46 57 79 9.1 99] 28 48 59 83 95 104

GC-1B|] 9.2 16.0 195 27.3 31.3 345/10.8 18.2 22.2 306 349 384

GC-1C] 89 13.3 155 200 223 24.1]11.2 16.2 18.7 23.7 26.3 283

GC-1D] 8.6 13.2 155 204 228 248] 9.6 14.7 173 226 253 274

Golf Course Lake
L-1] 36 6.6 83 11.8 137 152| 3.6 66 83 11.8 13.7 152

L-2| 46 88 11.1 16.1 186 20.7] 46 8.8 111 16.1 186 20.7

Necarney City
N-1A} 1.9 3.1 38 53 6.0 6.6] 21 35 42 57 65 7.1

N-1B] 48 80 9.7 133 152 16.8] 48 80 9.7 134 153 16.9

N-2| 1.4 24 29 39 45 49] 15 24 3.0 40 46 5.0

N-3] 1.4 24 29 40 46 50 15 25 30 41 47 5.1

Neah-Kah-Nie Lake
NL-1} 3.6 65 8.1 114 132 146] 51 8.3 10.0 13.6 154 16.9

Nehalem Bay
NB-1]11.3 20.8 26.1 37.4 43.4 48.2|125 21.6 26,5 36.8 422 465

NB-2| 36 64 80 11.3 130 144] 45 7.6 9.3 128 145 16.0

NB-3| 7.3 12.2 14.8 20.2 23.0 25.3] 9.2 149 18.0 243 276 30.2

NB-4{13.9 23.9 29.4 40.8 46.7 515]169 275 33.0 445 504 55.2

North UGB
NR-1] 7.3 119 143 194 220 24.0] 85 13.3 159 21.1 237 258
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Figure 6.21 Peak Flows at Key Node Points (CFS)

Existing Future
__ _ Upstream Upstream Existing Flows Future Flows
Description of Drainage Runoff Runoff
Area Area (ac) Area (ac) 10yr 25yr 50yr  100yr 2yr 5yr | 10yr 25yr 50yr

1 36" Beach Outfall at Pacific

Ave. 153 128 | 29| 47 56 75 85 93| 34| 54 64 85 96 105
2 Golf Course Creek and 3rd

St. systems at 3rd and

Pacific Ave 133 111 | 27| 42 51 68 76 83| 32| 49 58 77 86 94
3 3rd St. pipe south of Laneda

Ave. connection 53 42| 12| 18 21 28 32 34| 13| 20 24 31 35 38
4 Inlet to 3rd St. system at

Laneda Ave. 19 14 3 5 6 8 9 10 3 5 6 8 10 11
5 Division St. system 34 27 9| 13 16 20 23 25| 10| 15 17 23 25 27
6 Flow at Laneda Ave. Beach

Outfall 26 20 6 9 10 13 15 16 6 9 11 14 16 17
7 Flow at Manzanita Ave.

Beach Outfall 21 16 4 6 7 9 11 11 4 6 7 10 11 12
8 Flow at Treasure Cove

Beach Outfall 20 16 3 5 6 8 9 10 3 5 6 9 10 11
9 Flow at Sitka Lane Beach

Outfall 54 44 7 11 14 19 21 23 7] 11 14 19 22 24
10 | Flow at Washington St.

Beach Outfall 41 32 71 11 14 19 21 23 8| 12 15 20 23 25
11 Flow at N. Basin Beach

Qutfall 9 7 2 3 4 5 5 6 2 3 4 5 6 6
12| Flow at Classic St. & Dorcas

Lane Intersection 37 31 10 15 17 23 25 28| 12| 18 21 27 30 32
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CHAPTER 7: IDENTIFICATIOOF PROBLEM AREABND
PROPOSED SOLUTIONS

|dentification of Problem Areas and Proposed Solutions

Using the methodology discussed in Chapter 3, the planning information compiled in Chapter 4 and flows
determined in Chapter 6, undersized facilities and areas needing more storm drainage facilities to serve
future development were determined. This chapter discusses existing and future drainage needs for each
main drainage system within the UGB. Separation of improvements into project groups, costs for each
project and phasing are discussed in Chapter 8.

General Disc ussion

The problem areas have seen some change. While Division Street drainage to the Golf Course is still
unresolved, it is listed as Project 1.

In October 2020, Otak met with Manzanita Public Works to review the priority areas within the Manzanita
UGB that were presenting significant issues to the City of Manzanita. The main issues common to the
problem areas are stormwater ponding and non-channelized flow. While there may be other issues with
the storm drainage for the City, ten (10) projects and their priority are listed below.

In addition to the ten street drainages, the beach outfalls listed in the 2005 SWMP are still in use,
however, maintenance could be done on all of them. State of Oregon State Parks would necessarily be
involved in this maintenance. The Sitka Lane, Pacific Lane and Treasure Cove outfalls were discussed
with Jay Sennewald of State Parks, May 10, 2020, during a walk-through tour.

Lastly, there are stormwater outfalls that occur naturally onto the beach. Five (5) natural outfalls on the
north end of Manzanita were noted. Thesear eas coul d benefit the City
drainage, confining it to a known area where it could be managed. There may also be the possibility that
two or more of these five areas could be combined. State Parks should be consulted if enhanced use or
combining of these outfalls is desired by the City.

The ten areas that are problematic are discussed within the parameters of 1) immediate necessity to
remove stormwater, 2) safety of residents, 3) street drainage components necessary to control flow and,
4) the priority set by the City.

The areas and their priority are:
1. Division Street Drainage
Sitka Street Drainage
Lakeview Drive Drainage
Pine Street Drainage
Hallie Lane Drainage
Division Street (North) Drainage
North Avenue Drainage

Greenridge Street Drainage

© © N o g M DN

Cherry Street Drainage
10. Manzanita Avenue Drainage

These 10 CIP Priorities are presented on Figure 7.1. On the following pages, each problem and potential
solution are discussed.
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Division Street Drainage 9 CIP Project #1

Problem Areas

The issues with this drainage were discussed in the 2005 SWMP update. They continue today. Water
flows down the ROW on Division Street and onto the Golf Course. This water eventually makes it into the
Golf Course Creek and then into the Pacific Lane ocean outfall.

The Golf Course and the City are now motivated to capture these flows and channelized them into the
Manzanita stormwater system.

Parameter 17 Necessity to Remove Stormwater

The uncontrolled sheet flows on Division are creating issues with the homeowners and the Golf Course.
These water issues have not been resolved and appear to be worsening. Left unchecked or unchanneled
by a municipal system, property damage is likely to occur. Discussions with the State have taken place to
see what remedies may be available.

Parameter 27 Safety of Residents
While lives are not in danger, properties are, from the strong velocity of uncontrolled runoff.
Parameter 37 Components Necessary to Control Flows

A preliminary investigation of the area shows that the flows may be channeled intothe Ci t y6s st or m
drainage system via the addition of storm drain catch basins, manholes, pipe and a concrete valley gutter
to channel overland sheet flow.

Parameter 4 1 City Priority

The City has set this as the number one priority to be resolved. While there has been broad discussion of
methods, the actual project with engineering and construction has not been initiated.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority. The west end of Dorcas Lane may be connected into the north-
south drainage on South 3rd Street. The flows would then go to the Pacific Lane drainage and outfall.

Solution Perspective 17 Estimated Components

To channelize this overland sheet flow during storm events, it is hecessary to address the flows in two
ways. The first way is to capture the area flows with catch basins and piping, then put the larger flows into
the City stormwater system of storm pipes and manholes. The second way is to reshape the road base
and add concrete curb and valley gutter to control individual site runoff such that it flows into the storm
drain system.

Solution Perspective 217 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP. A more in-depth estimate was developed for the City as the Dorcas & 4th Storm Drainage
Project that was presented to City Council in October 2020.

Solution Perspective 31 City Priority

Division Street Drainage is a large area of settling ponds and drainage ditches. To keep stormwater from

causing private property damage and street flooding Pul
storm ditches per year along with three settling ponds located in the 5th Street area. The area of greatest
concerniswestof S.5thP.The past several yearsdéd storm fl ows have o
the area causing flooding of ditches on S. 4th Pl. and debris washout. Homeowners in the area have
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expressed frustration and concern over the standing water crossing onto their property in the area of S.
5th Street. Most stormwater in this area is generated from the ROW and City properties.

During recent surveying it also was discovered that City infrastructure was constructed on two different
private properties.

City installed a storm outfall onto the Classic Street and Dorcus intersection. This outfall is located on City
property. The stormwater runs off city property on to private land.

L

I!“" l"-@ Q[YlilﬂNi' .

DRAINAGE SOUTH TO GOLF COURSE

-8
. MIEW: LOOKING WEST ON DOCAS LANE
" DATE: NOVEMBER 17, 2020
* NUMBER: - MANZANITA STORM WATER MASTER PLAN PROJECT 1
- 'REPORT: MANZANITA STORM WATER MASTER PLAN UPDATE - 11/2020
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Sitka Street Drainage 0 CIP Project #2

Problem Areas

This is an extremely low area, with an Ocean Outfall cut into the western edge of the platted ROW. The
outfall drainage piping stops just prior to crossing the N-S vegetation line. Should the City desire to
extend the outfall piping west of the N-S vegetation line, it will require input from Oregon State Parks and
possibly permits. The ditching silts up and needs cleaning, and the road elevation should be brought up.

From the 2005 Storm Drainage Master Plan Update:

i T R4-inch [high density polyethylene] HDPE outfall to the beach at the west end of Sitka Lane

occasionally becomes blocked due to sand movement and large debris from the ocean as shown below.

The combination of the low elevation of the outfall pipe, the lack of outfall protection and high tides cause

it to be submerged throughout most of the year. The blockage of this outfall cripples the entire Necarney

Boulevard collectionsystemand causes flooding thropghout Necarney Bc

Parameter 17 Necessity to Remove Stormwater

Severe ponding from heavy storm events and King tides make travel hazardous, if not impossible, for
short periods of time.

Parameter 27 Safety of Residents

While ponding may not affect large, high emergency vehicles, ponding may inhibit property owners and
City maintenance vehicles from passage.

Parameter 37 Components Necessary to Control Flows
From the 2005 Storm Drainage Master Plan Update:

fi T ogpaphy in this area reduces available options for a storm drainage collection and conveyance
system. The low areas run parallel with the beach/dunes and hinder the use of a collection system along
the roadways. Collection systems along the roadways would require installing beach discharge pipes at
each dead-end road. Pipes that discharge onto the beach, such as the Sitka Lane discharge pipe, are
problematic with high maintenance and should be avoided if possible. Therefore, the City must look to
utilize the existing discharge pipe already established. The Nehalem Bay Wastewater Agency (NBWA)
utilizes a utility easement running from Spyglass Lane to as far north as Chinook Lane. In order to
construct a collection system that uses the Sitka Lane discharge, the City would need to utilize this utility
easement as well. Installing a collector pipe that parallels the existing sanitary sewer main will help

all eviate the existing ponding and help with future dr
p. 55.

Parameter 4 1 City Priority

The City has set this as the second highest priority to be resolved. While there has been broad discussion
of methods, the actual project with engineering and construction has not been initiated. Otak has met with
Jay Sennewald, Oregon State Parks Permit Specialist to look at the issues with this drainage. During this
visit, it was obvious that the drainage was partially blocked by silts and ocean debris.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 17 Estimated Components
From the 2005 Storm Drainage Master Plan Update:

Problems with the Sitka Lane system are most likely due to siltation of the culverts, rather than poor
design. Maintenance of existing culvert entrances, use of rip-rap at the inlet of the 24-inch HDPE appears
to be in suitable condition and therefore, replacement was not included in the proposed capital
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improvements. Rip-rap at the outfall and a trash rack should, however, be installed at the west end of the
Sitka Lane discharge pipe to prevent it from becoming buried and submerged. Regular maintenance of
the trash rack wildl be required 58fter high tides and

As highlighted in the 2005 SWMP and discussions with Manzanita Public Works Department, there is a
recognized need for a larger pipe and manholes, possibly as large as 36-inch HDPE. This pipe would run
in the NBWA utility easement, from Spyglass in the south to as far north as Chinook Lane. Further, a
trash rack should be installed to protect the outfall from ocean debris. A storm drain manhole should also
be installed at Necarney Boulevard. Further engineering analysis is required here.

Solution Perspective 21 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.

Solution Perspective 371 City Priority

The Sitka outfall pipe in its current state must be monitored multiple times a day and night during rain
events. Currently there is a small surge ditch/pond on the inlet of the beach outfall. This 24-inch pipe can
have 8 to 10 inches covering the pipe while on the beach side less than half of the pipe is flowing water.
This is believed to be caused by a high point in the pipe. Area must be cleared of brush and cleaned out
every 5 years. Failure of this outfall would cause flooding to neighborhoods.
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24" OUTFALL PIPE SILTS - OCEAN DEBRIS
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Lakeview Drive Drainage 0o CIP Project #3

Problem Areas

Lakeview Drive is located adjacent to the Golf Course and consists of residential development with large
impervious areas and steep sloping roadways and driveways. This subdivision around the golf course
was constructed with little-to-no storm drainage catchment or conveyance systems, which produces large
amounts of sheet flow, developing into channelization along the edges of pavement. Erosion and large
ruts have plagued this area and have increased in recent years due to development reaching maximum
buildout.

The two legs or reaches of this drainage system are from Lakeview Drive east to 3rd Avenue, and the
second leg is from the intersection shown, proceeding northwest to the newly constructed Carmel Avenue
system. It may be possible with a favorable topographic analysis to drain north by gravity.

Parameter 17 Necessity to Remove Stormwater

The uncontrolled flows are creating issues with the homeowners and the Golf Course. These issues have
not been resolved and appear to be getting worse. Left unchecked or unchanneled by a municipal
system, property damage is likely to occur.

Parameter 27 Safety of Residents
While lives are not in danger, properties are, from the strong velocity of uncontrolled water runoff.
Parameter 317 Components Necessary to Control Flows

Preliminary examination of the elevations indicates that approximately five manholes and 2,500 feet of
36-inch HDPE pipe will be required. A new outfall and outfall protection by rip-rap will be required. This
outfall may not be extended west of the vegetation line determined by Oregon State Parks.

Parameter 4 1 City Priority

The City has set this as the number three priority to be resolved. While there has been broad discussion
of methods, the actual project with engineering and construction has not been initiated.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 117 Estimated Components

This would be a new storm drain alignment and outfall for the City. In addition to the 2,500 feet of pipe
and manholes, trenching along Lakeview, Necarney and Chinook may require trench stabilization and a
significant amount of rock.

Due to the size of outfall pipe required here, the outfall onto the beach should be covered by a trash rack
to prevent storm debris from blocking the outfall. Further, this would enhance the safety of families using
the beach.

Solution Perspective 21 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.
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Solution Perspective 31 City Priority

Lakeview drive drainage area has few ditches and drain structures. These structures must be inspected
often during the rainy season. Large rain events cause wash-out of road edges and plugging of storm
drains in the area. Flooding occurs on Beach Pine Dr. This was a street project that collected stormwater
with no outfall to move water out of the area. Waters then collect and flood over the properties along the

south side of the street.

LAKEVIEW DRIVE DRAINAGE

City of Manzanita
Stormwater Master Plan Update

PONDING ISSUES -2 STORM WATER REACHES
(1 - LAKEVIEW TO 3RD ST - DUE NORTH)
(1 - LAKEVIEW NW TO CARMEL AVE)

VIEW: LOOKING NORTHWEST OFF OF LAKEVIEW DRIVE

DATE: NOVEMBER 17, 2020 - & .
NUMBER: MANZANITA STORM WATER MASTER PLAN -PROJECT 3
REPORT. MANZANITA STORM WATER MASTER PLAN UPDATE - 1122020
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Pine Street Drainage 0 CIP Project #4

Problem Areas

As is evidenced by the project photo, heavy flows along Pine Avenue create ponding. This ponding can
damage not only the road surface, but also the subgrade, making future repairs costlier, as the design
engineer adds aggregate to stiffen the subgrade. On some streets such as this, there may also be an
opportunity to grind the existing asphalt material and re-lay and re-compact it.

The alignment for this drainage proceeds south along N Cedar Street. The unchannelized flows here
have the potential for nuisance property damage.

Parameter 17 Necessity to Remove Stormwater

The uncontrolled flows along Pine Street are creating difficulties for the homeowners and hazardous
travel through the ponding in heavy rain events.

Parameter 27 Safety of Residents
While lives are not in danger, properties are, from the ponding and water runoff.

Parameter 317 Components Necessary to Control Flows

Preliminary investigation with the Public Works Department indicates that catch basin inlets and one
manhole would be needed to collect the ponding into the new storm system at Manzanita Avenue.

In addition to catch basins, manholes, pipe and a concrete valley gutter would be added to channel
overland sheet flow.

The addition of these components may also require re-paving.
Parameter 4 1 City Priority

The City has set this as the number four priority to be resolved.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 17 Estimated Components

A portion of the new storm drainage that was added along Manzanita Avenue and extended north along
Cedar could be continued here. The continuation would be north along Cedar, and then east and west
along Pine. The storm drain would alleviate the ponding along Pine Avenue and allow flows to be
channelized into the Manzanita Avenue storm drain system.

Solution Perspective 21 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.

Solution Perspective 31 City Priority

Pine Street and Cedar Street have large standing water puddles that form and cause gravel to wash out.
City staff fill in potholes several times a year.
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Hallie Lane Drainage 0o CIP Project #5

Problem Areas

The localized ponding is creating water hazards for the property owners and visitors along Hallie Lane. To
alleviate this issue, the area should have catch basins and new pipe installed. The storm drain system
along Carmel Ave has recently been improved, with a stub-out for any future Hallie Lane improvements.

The pieces of existing asphalt pavement are in a very deteriorated condition. This deteriorated condition
may allow water to pool underground and may create hidden infrastructure damage to the subgrade
underneath Hallie Lane.

Future heavy equipment that may be used to develop the lots on the east end of Hallie Lane may create
further damage to the road surface. As an alternative to routing heavy equipment on N 3rd Street, sub-
grade testing could be done by a Geotechnical firm and the proper subgrade specifications developed if
the Hallie Drainage Project precedes the development of the empty lots. The heavy equipment should
approach the undeveloped area via 3rd Street, if the repairs to Hallie Lane are not done prior to the
development.

Parameter 17 Necessity to Remove Stormwater

Drain standing water from Hallie Lane.

Parameter 21 Safety of Residents

Removes standing water, via catch basins connected to existing storm drain manholes.
Parameter 37 Components Necessary to Control Flows

This improvement will require double catch basins at the east end, connected to the recent Carmel Ave
storm drain improvements manhole stub-out. The pipe should be approximately 375 feet in length, and 8-
inch to 12-inch in diameter. Overland flows should be controlled by a valley gutter on both sides.

Due to the condition of the asphalt and the installation of the new piping system, Hallie Lane should be re-
paved.

Parameter 4 1 City Priority

The City has set this as the number five priority to be resolved. While there has been broad discussion of
methods, the actual project with engineering and construction has not been initiated.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 17 Estimated Components

This improvement will require double catch basins at the east end, connected to the recent Carmel Ave
storm drain improvements manhole stub-out. The pipe should be 8-inch to 12-inch. Overland flows should
be controlled by a valley gutter on both sides.

Note that this storm drainage should have a stub-out on the catch basins to the east, should the property
to the east be developed.

Due to the condition of the asphalt and the installation of the new piping system, Hallie Lane should be re-
paved.

Solution Perspective 21 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.
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Solution Perspective 31 City Priority

Hallie Lane Drainage has two parts. Hallie west of S. Carmel has large standing water puddles that form
and cause gravel to wash out. City staff fill in potholes several times a year.

Hallie Ln. East of S. Carmel has a failing drainage pipe. The pipe inlet at the east end of Hallie is
monitored multiple times a day and night during large rain events. Staff has had to run pumps in the area
to avoid damage to homes.

HALLIE LANE DRAINAGE

LOOKING WEST ON HALLIE LANE
ROVEMBER 17, 2020
MANZANITA STORM WATER MASTER PLAN - PROJECT §
: MANZANITA STORM WATER MASTER PLAN UPDATE - 11/2020
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Division Street (North) Drainage o CIP Project #6

Problem Areas

As evidenced by the attached project photo, due to the height of the road and the lower elevation to the
east, water sheet flows onto the properties to the east. No visible water is standing, even in stormy
conditions.

Parameter 17 Necessity to Remove Stormwater

The uncontrolled sheet flows on Division, left unchecked may cause property damage and a nuisance to
property owners on the east side of Division.

Parameter 27 Safety of Residents
While lives are not in danger, properties are, from the volume of uncontrolled water runoff.
Parameter 37 Components Necessary to Control Flows

Valley curb and gutter should be installed on the east side of Division to control the sheet flows. A catch
basin should be installed on the north end, near the intersection of Division and North Avenue, on the
east side of Division.

Approximately 550 feet of 12-inch HDPE piping would connect the catch basin to the existing system in
Manzanita Avenue. This would be covered by a 4-foot trench patch of asphalt.

Parameter 47 City Priority

The City has set this as the sixth priority to be resolved. While there has been broad discussion of
methods, the actual project with engineering and construction has not been initiated.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 17 Estimated Components

Valley curb and gutter should be installed on the east side of Division to control the sheet flows. A catch
basin should be installed on the north end, near the intersection of Division and North Avenue, on the
east side of Division.

Approximately 550 feet of 12-inch HDPE piping would connect the catch basin to the existing system in
Manzanita Avenue. This would be covered by a 4-foot trench patch of asphalt.

Solution Perspective 21 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.

Solution Perspective 31 City Priority

Division Street drainage has no current ditches or infrastructure. Roadsides are gravel that require
constant maintenance and erosion control. Roadsides wash out and must be rebuilt several times a year.
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North Avenue & Epoh Avenue Drainage 0 CIP Project #7

Problem Areas

This is a very short drainage from 19th Street, down to North Avenue, and then east into the woods to the
east ROW of Epoh Avenue. The catch basin lid at the southwest corner of the intersection of Epoh
Avenue and North Avenue gets covered by organic debris and then the water flows onto the property just
south of Epoh. Epoh is very steep (+/- 15% slope) with sheet flow, channelized flow and erosion along the
south edge of pavement. This uncontrolled flow is evident in the project photo, attached.

Parameter 17 Necessity to Remove Stormwater

While lives are not in danger, properties are, from the volume of uncontrolled water runoff.
Parameter 27 Safety of Residents

While lives are not in danger, properties are, from the strong velocity of uncontrolled water runoff.
Parameter 37 Components Necessary to Control Flows

Water should be directed into an underground piping system. Further, a curb and valley gutter should be
placed on the south edge of Epoh Avenue pavement. A larger manhole or catch basin with a larger
suburban frame and cover should replace the existing catch basin at the intersection. The length of this
project is approximately 550 feet of pipe, manholes and catch basins, prior to the pipe crossing Epoh
Avenue, and directing the water into the east ROW.

The asphalt trench patch crossing Epoh Avenue should also have a small asphalt water bar around the
south edge of the manhole rim. This would direct water into the manhole and away from the property just
south.

Parameter 47 City priority

The City has set this as the seventh priority to be resolved. While there has been broad discussion of
methods, the actual project with engineering and construction has not been initiated.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 17 Estimated Components

A larger manhole or catch basin with a larger suburban frame and cover should replace the existing catch
basin. Approximately 100 feet of 12-inch HDPE should replace the existing pipe crossing Epoh Avenue.

The asphalt trench patch crossing Epoh Avenue should also have a small asphalt water bar around the
south edge of the manhole rim. This would direct water into the manhole and away from the property just
south.

Solution Perspective 217 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.

Solution Perspective 31 City Priority

North Avenue and Epoh Ave Drainage area has very steep road grades that causes road edge washouts.
This requires constant monitoring of a single drain located at the base of the road. This drain is
overwhelmed quickly and causes flooding onto private property. Road edges must be cleaned and
maintained often, and erosion control bags cleaned and replaced.
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. NORTH AVE & EPOH DRAINAGE

VIEW: LOOKING EAST ON EPOH AVE

DATE: NOVEMBER 17, 2020
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Greenridge Street Drainage 0 CIP Project #8

Problem Areas

The steep grade south on Greenridge accelerates the water as it flows toward Ocean Avenue. The flow is
uncontrolled, either by catch basins and piping or curbing and valley gutters. This flow causes erosion
south of Ocean Avenue and should be controlled. The photograph shows an approximate 8% grade
toward Ocean Avenue.

Several of the local residents have used sandbags in an attempt to control flows down their driveways.
Parameter 17 Necessity to Remove Stormwater

The uncontrolled sheet flows on Greenridge Street are creating issues with the homeowners and the
topography south of Ocean. The water, when the catch basin is overwhelmed, flows between house
number 136 and 128, as shown in photos. These water issues have not been resolved and appear to be
getting worse. Left unchecked or unchanneled by a municipal system, private property and City property
damage is likely to occur.

Parameter 21 Safety of Residents

While lives are not in danger, properties are, from the strong velocity of uncontrolled water runoff. In fact,
even some of the downstream structures may be affected by uncontrolled water flows.

Parameter 317 Components Necessary to Control Flows

An underground, piped system, to the west, along Ocean Avenue, southwest along Surf Lane, then out to
the County Road, combined with a curb and valley gutter should provide the necessary runoff protection
in heavy storm events. A trash rack should be included due to pipe size outfall protection.

In addition to the underground and surface system along Greenridge, consideration should be given to
placing water bars along the east side driveways in addition to the curb and gutter.

These flows could then be channeled south, then southwest along Surf Lane and finally west along North
Avenue to a new outfall, which would drain into the large swale just west of Ocean Road. A careful study
of the area must be made during engineering to evaluate the location of the N-S vegetation line, so that
the drainage occurs on City property.

This area drainage improvement would also involve catch basins, manholes and an asphalt trench patch.
Parameter 41 City Priority

The City has set this as the eighth priority to be resolved. While there has been broad discussion of
methods, the actual project with engineering and construction has not been initiated.

Potential Solution

Potential solutions are discussed at a high-level overview from the perspectives of estimated
components, budget, and City priority.

Solution Perspective 17 Estimated Components

To channelize this overland sheet flow during storm events, it is necessary to address the flows in two
ways. The first way is to capture the area flows with catch basins and piping, then channelize the larger
flows toward an outfall near Ocean Road, via a system of storm pipes and manholes. The second way is
to add curbs and valley gutters to control initial sheet flow. Greenridge Street should be trench patched
after the installation of the piping system and the curb and valley gutter. Water bars should be considered
in steep areas.

Solution Perspective 27 Estimated Budget

A simple budget for the standard components and contractor expenses has been prepared. It is part of
the SWMP.
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Solution Perspective 31 City Priority

Greenridge Street is a narrow paved road with little to no road edges. Water flows down the steep grade
causing stormwater runoff damage to road edges and to private property. Staff has to repair road edges
and place erosion control bags in the area on heavy rain events.

L NIEW: LOQKING-NORTH UP GREENRIDGE STREET -HEAVY SHEET FLOWIN RAIN

GREENRIDGE ST DRAINAGE PHOTO A DATE: . -NOVEMBER 17, 2020
\ NUMBER: MANZANITA STORM WATER MASTER PLAN - PROJECT 8.
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