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1. INTRODUCTION

This report presents the preliminary hydrologic and hydraulic analyses for the stormwater management
infrastructure at the proposed East Garrison project in Monterey County, California. This 244-acre
residential development project is located approximately 3 miles southwest of the City of Salinas on a

portion of the former Fort Ord Military Reservation.

The East Garrison site sits atop a prominent bluff that runs along the south border of the Salinas River
Valley, which passes along the northern border of the former military reservation. This setting presents
a number of considerations that must be addressed in the planning and design of the infrastructure to
handle stormwater runoff. Consideration of key issues in this regard at an early juncture in the planning
process is fundamental to developing a stormwater management strategy that meets the broadest range

of needs, both locally and regionally.

This study is intended to accomplish a number of goals, including the following;:

* Identify key opportunities and constraints that will impact the stormwater management
strategy for the site, including consideration of complementary facilities for peak flow
management and local ground-water recharge.

» Set forth clear objectives for the control of peak stormwater flows by evaluating on-site and
off-site hydrologic conditions.

= Present the basis for, and calculations in support of, the initial sizing of stormwater basins to
mitigate for potential increases in peak flows.

* Identify opportunities for incorporating water-quality best management practices (BMPs) for
treatment of the runoff from the site.

* Set forth a drainage plan that is self-maintaining to the greatest extent practical and consistent
with the appropriate design guidelines of Monterey County and the Fort Ord Reuse Plan.
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2. HYDROLOGIC SETTING

2.1  Site Description

2.1.1 Project location and description

The 244-acre East Garrison project site is located in the north central portion of the former Fort Ord
Military Reservation approximately 3 miles southwest of the City of Salinas and 3 miles southeast of the
City of Marina as shown in Figure 1. It is bounded on the north and east by Reservation Road, on the
south by Watkins Gate Road, and to the west by youth camp and open space lands. The project site lies
within the planning area of the Fort Ord Reuse Authority (FORA), the agency established to direct the

conversion of the former military reservation to other uses.

The primary topographical characteristic is that the site is situated near the edge of a prominent bluff
that borders the Salinas River Valley as it skirts the northern portions of the former military reservation.
The terrain generally slopes to the east, characterized by steeper slopes at the western end of the
property with a maximum elevation of 245 feet and gentler slopes at the eastern end of the property with
a minimum elevation of 115 feet!. Just to the north and east of the property boundary is a steep bluff

that drops approximately 75 feet to the floodplain of the Salinas River.

2.1.2 Existing land use

Although much of Fort Ord was not intensely developed during the periods of military use, the East
Garrison site is a notable exception. Essentially all of the project area has been impacted in some way by
facilities formerly used to house and train military personnel (see Figure 2). The most notable examples
are the existing roads, structures and extensive structural foundations that identify the location of former
and existing buildings. The impervious area associated with these buildings, parking lots, and the roads
that connect them currently covers approximately 16 percent of the project area and has substantially

altered the watersheds from their pre-development condition as discussed below.

It is important to note that the project site lies within two watersheds that extend beyond the limits of the
property. These adjacent areas are included in the hydrologic analyses since the proposed storm drain

system will need to accommodate runoff from these watersheds. The portions of these watersheds that

! Unless otherwise noted, all elevations are in reference to the National Geodetic Vertical Datum (NGVD) of 1929.
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lie outside of the project boundary (roughly 40% of the total watershed area) consist primarily of open
space and a proposed youth camp that will be developed with low-intensity uses. Land cover within the

open space areas consists primarily of open oak woodlands.

2.1.3 Proposed land use

The proposed East Garrison project will include a mixed-use development consisting of both single-
family and multi-family residences, retail/commercial space, an arts district, community center, and park
space as shown in Figure 3. The Development Plan envisions a fairly high density in line with FORA
planning concepts. In fact, the project plan reflects a density of development that is becoming
increasingly common throughout California and is one of the key factors in the formulation of the

stormwater management strategy for the site.

2.2 Climate

The climate characteristics of the site reflect the general Mediterranean climate of central coastal regions
of California. This climate regime is characterized by cool, wet winters and warm, dry summers with
occasional periods of fog. Table 1 presents climate data from the Salinas River Basin gage (located four

miles to the northeast), which illustrates the general seasonal trends at the East Garrison site.

The site is situated in the lowermost reaches of the Salinas Valley, which trends to the northwest near the
project site, and is located only 5 miles east of Monterey Bay. Rainfall at the site is lower than much of
the surrounding region due to the relatively low elevation and lack of coastal ranges immediately inland
that markedly reduce the potential for orographic (mountain-induced) precipitation. The mean annual
rainfall at East Garrison is estimated to be 13.8 inches based on rainfall mapping prepared by the County
of Monterey (Plate 3, Monterey County Drainage Design Manual). This contrasts with the mean annual
rainfall of 21 inches in nearby Pebble Beach and 22 inches in Watsonville, which are at the same or lower
elevations but are backed by the Santa Cruz and Santa Lucia ranges respectively. Although the average
rainfall is quite low, the site still experiences the wide range in annual precipitation that accompanies
drought years and wet years such as those related to the El Nifio Southern Oscillation. The minimum
annual rainfall on a water year basis was 6.0 inches in 1924. This contrasts with the maximum annual
rainfall of 33.5 inches in 1998.

Annual temperature patterns are typical of coastal areas of the state, and are notably tempered by sea

breezes and coastal fog coming up the valley from Monterey Bay. Nonetheless, evaporation rates are
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quite high in summer, yielding a total annual evapotranspiration on the order of 46 inches, over three
times the mean annual rainfall (CIMIS, 2003). In fact, evaporation rates exceed rainfall in all but the

wettest winter months.

2.3 Soils

The characteristics of the surficial soils underlying East Garrison are fundamental in understanding the
hydrology of the site. Figure 4 illustrates the two soil types found in the vicinity of the project as
presented in the soil survey prepared by the National Resource Conservation Service? (Cook, 1978).
Physical properties of these soils are summarized in Table 2. A more detailed description of the soils

and geology of the site can be found in the preliminary geotechnical report (ENGEO, 2003).

The site is essentially entirely underlain by the Oceano Loamy Sand (OaD), which is characterized as a
sandy soil with high rates of infiltration. This soil is classified in SCS hydrologic soil group A, with a
tabulated permeability between 6.0 and 20.0 inches/hour’. The Oceano soils represent aeolian sands in
stabilized dune environments. The high permeability of these soils accounts for the lack of well-
developed stream networks in much of the northern portions of Fort Ord and plays a significant role in

recharge to the local and regional ground-water systems.

A small portion of the site, less than one percent of the watershed’s area, along the bluff at the eastern
site boundary is underlain by soils classified as dissected Xerorthents (Xd). This soil is described as
having varying properties and was not considered in our analysis, since no significant development is

anticipated in areas with this soil.

2.4  Regional Hydrologic Setting

As mentioned previously, the project site is located directly adjacent to the floodplain of the Salinas
River, approximately 8 river miles from its mouth at Monterey Bay. The Salinas River is one of the
largest watersheds in central coastal California, with a watershed area at East Garrison of over 4,000

square miles.

2 Formerly known as the Soil Conservation Service (SCS). The abbreviation “SCS” will be used in this report when referring to the
hydrologic analysis methodology developed by the Service.

% The SCS hydrologic soil groups divide all soil types into one of four categories on the basis of potential to produce runoff. Type A soils
have the lowest runoff potential and are typically have high infiltration rates. Type D soils have the highest runoff potential and typically
have low infiltration rates and/or are shallow.
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Although regulated by a number of large dams in its headwaters, the river is still subject to very large
seasonal and annual variations in total and peak discharge. The USGS operates a gaging station at
Spreckles, roughly 5 miles upstream from East Garrison. This gage often records no flow during the
summer months, while exceptionally wet winter periods can see very significant peak discharge values.

The peak flow of record at this gage was approximately 95,000 cfs on March 15, 1995.

Several beneficial uses have been identified for the Salinas River in the Central Coast Basin Plan and are
summarized in Table 2 (RWQCB, 1994). Additionally, it is important to note that Monterey Bay is a
designated marine sanctuary with special regulations protecting the quality of its waters. Recognition of
these beneficial uses and protections is an important underpinning of the proposed stormwater
management strategy. For example, the BMPs that will be included in the project will be specifically
designed to enhance runoff water-quality in order to protect the habitat uses identified for the lower

Salinas River and the Salinas River lagoon.

2.5 Federal Emergency Management Agency (FEMA) Flood Plain Mapping

The East Garrison project site is not in a special flood hazard area (SFHA) as mapped by the Federal
Emergency Management Agency. The entire site is mapped in Zone C, defined as those areas subject to
minimal or no flooding. Figure 5 illustrates the latest FEMA mapping taken from the currently-effective
Flood Insurance Rate Map (FIRM) panel 060195 0130 D for unincorporated areas of Monterey County
dated January 30, 1984. The mapping shows that the 100-year flood water surface elevations for the
Salinas River will not exceed 37 feet along the property boundary, which is well below the lowest

elevation at the site.

2.6  Existing Drainage Patterns

The uplands in the northern portions of Fort Ord, especially those characterized by the Oceano soils,
represent large areas of stabilized dunes built up over time by sands blown in from the ocean shore
and/or the mouths of the various rivers draining into Monterey Bay. The high permeability of these soils
has worked to suppress the formation of drainage networks of surface streams. In fact, many areas in
the vicinity of the East Garrison site have no discernable watersheds in the traditional sense, with the
limited amounts of surface runoff gathering at natural low points in the topography where it infiltrates
and, to a much lesser extent, evaporates. Surface drainage pathways are often distinct only near the

edge of the upland area where steeper gradients and headward erosion have created limited
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swale/channel systems. Both of the above drainage types are found at the project site, which
encompasses portions of two watersheds that will be referred to as the northern and southern

watersheds (see Figure 2).

The northern watershed is typical of an enclosed drainage that does not have a surface release to the
Salinas River. This watershed covers an area of approximately 75 acres, consisting primarily of open
space with only a few paved roads. Roughly 45 acres of this watershed currently lie within the project
boundary. The low-point for this watershed is located just to the west of the project near the proposed

intersection of the Inter-Garrison Connector Road and Reservation Road at an elevation of 169 feet.

The southern watershed is much larger, with an area of roughly 277 acres of which 177 acres lie within
the project boundary. This watershed has a defined drainage swale that receives runoff from the hills to
the west and is characterized by a relatively large amount of existing impervious surfaces associated
with the former U.S. Army uses at East Garrison. There are a number of existing structures, foundations,

and extensive areas of pavement that cover approximately 16 percent of the watershed.

The more developed eastern portions of the site are served by a storm drain system that collects
stormwater runoff from the site and carries it down the bluff and across Reservation Road in a 30-inch
and a 24” storm drain line as shown in Figure 2." However, there is no significant existing infrastructure
for stormwater detention, infiltration or enhancement of water quality. The two storm drain lines
discharge to a ditch that borders the intensely-farmed Salinas River floodplain below Reservation Road.
This ditch carries the runoff from East Garrison and any stormwater flows or excess irrigation water
from the agricultural fields to an impoundment where the stormwater is stored, and then pumped to the

Salinas River in a 12-inch pipe.

2.7 Proposed Stormwater Management System

The existing East Garrison storm drain system will need to be almost entirely replaced to accommodate
the proposed development. Both the north and south watersheds will use a conventional gravity-flow
storm drain network to collect runoff from the site and route it to new stormwater basins as shown in

Figure 3.

* Some storm drain infrastructure exists as far west as West Camp Road, but field inspections show that the catch basins have
not been maintained for some time. Therefore, modeling and analysis of the existing hydrologic conditions assume that runoff
from the areas west of Chapel Hill Road would be dominated by overland and swale flow.
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Grading associated with the project will create minor shifts in the boundaries of the two watersheds.
The area of the northern watershed will increase by approximately 7 acres to a total of 84 acres. The
post-project watershed will consist of roughly 53 acres of residential housing and 31 acres of
undeveloped open space off-site. Runoff from the developed areas will be routed to the existing sump

that will serve as a stormwater basin along the western edge of the project.

The boundaries of the southern watershed will also change slightly, resulting in a 4-acre decrease in area
to a total of 273 acres. The post-project southern watershed will include 171 acres of mixed-use
development at its eastern end. An underground storm drain network will collect and route runoff from
this watershed to two stormwater basins. There will be one basin for each of the sub-watersheds that
drain into the existing storm drain lines that leave the site. An area of approximately 1.5 acres near
Reservation Road is at too low an elevation to drain into the stormwater basins and constitutes a small

post-project watershed that will drain directly from the site.

A large portion of the southern watershed is located outside of the project site and will not be developed
as part of the proposed project. Runoff from the undeveloped western portion of the watershed,
covering 102 acres of open space and youth camp lands, will be collected by a headwall and pipe at the
western edge of the development and will be routed through the project to one of the two stormwater

basins.

The stormwater basins are described in more detail in Sections 3 and 4.

2.8 Ground Water

A detailed examination of the local and regional ground-water systems at East Garrison is not within the
scope of this report. However, several important aspects of the underlying aquifers and related ground-
water management efforts have been considered in the design of the stormwater management

infrastructure at the site.

East Garrison lies above the regionally-significant Salinas Valley Aquifer system that is a critical source
of water for much of the surrounding area (MCWRA, 2002). This aquifer system has been pumped in
excess of its sustained yield for extended periods of time. This has led to large drops in the water table
and seawater intrusion along the western limits of the system, with saline water extending inland for

several miles in some locations. Although the East Garrison site is several miles further inland than the
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mapped extent of the seawater intrusion, it could be a valuable contributor to recharge of local aquifers

and, perhaps, the regional aquifers as well.

None of the borings carried out in April 2003 as part of the preliminary geotechnical studies encountered
ground water. The extent of existing impervious surfaces at the site and the lack of infrastructure to
promote infiltration of rainfall and runoff present opportunities to improve and enhance groundwater

infiltration through the design of the East Garrison Project Site.
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3. STORMWATER MANAGEMENT OBJECTIVES

The proposed drainage infrastructure for the East Garrison project will be a conventional gravity-flow
pipe system leading to three stormwater basins. An overview of the management objectives of the
proposed system is useful in understanding the modeling and analyses associated with its design. These
objectives were developed with careful attention to the policies outlined in the Fort Ord Reuse Plan (see

Appendix A) and are discussed below.

It is important to note that the term “stormwater basin” is used here, rather than the more traditional
term “detention basin”. This distinction is important at the East Garrison project, since the proposed
basins will be multi-purpose basins designed to address the needs of several storm water management
objectives, not just those associated with the control of peaks flows as is the case for traditional detention

basins.

3.1 Control of Peak Flows

Increases in peak stormwater flows are often a concern related to development. These concerns are often
warranted if the development alters site hydrology to such an extent that peak flow rates are increased

significantly and if the receiving waters are susceptible to impacts related to the increased flow.

Development of areas with sandy soils can markedly alter runoff characteristics unless appropriate
mitigation measures are implemented. In fact, concerns over this type of impact are clearly addressed in
Hydrology and Water Quality Policy A-2 of the Reuse Plan. Control of peak flows is an integral element

in the design of the stormwater basins at the East Garrison project.

The East Garrison project has been designed to meet the applicable County of Monterey standards
related to the management of peak storm discharge through the use of three stormwater basins.
Specifically, these standards require the peak discharge from the post-project 100-year storm to be
limited to the pre-project 10-year peak flow. This is a conservative standard in that it requires a marked
reduction in overall stormwater discharge, well beyond the standards in other jurisdictions that typically

require no net increase in peak discharge for a specific design storm.

3.2 Ground-water Recharge
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Maintaining or enhancing ground-water recharge is another primary objective of the stormwater
management strategy. The importance of this issue on a regional basis is directly evident in the fact that
it is the subject of Hydrology and Water Quality Policy A-1 in the Reuse Plan. In light of this, two of the
proposed stormwater basins have been designed to promote the recharge of runoff from the project.
Preliminary calculations show that the basins will be capable of percolating the anticipated runoff from
the small to moderate-sized rainfall events that constitute the vast majority of the annual precipitation.
Runoff is anticipated to leave the site for larger storm events (for example those larger than the 2-year
storm), but the impact on overall recharge from the site is expected to be a net positive gain due to the

large area of existing impervious surfaces and the addition of the new basins.

3.3 Stormwater Quality Management

There has recently been a growing awareness of the role played by urban stormwater runoff in the
quality of receiving waters throughout California. This is reflected in the increasing attention being
placed on the inclusion of stormwater quality best management practices (BMPs) in all types and sizes of
projects throughout the state. Specifically, the state’s Regional Water Quality Control Boards have
progressively adopted more stringent guidelines on the application of BMPs with the overall goal of
controlling the amount of non-point source pollutants that are discharged to the waters of the State.

These concerns are also addressed in Hydrology and Water Quality Policy C-1 of the Reuse Plan.

The Central Coast Regional Water Quality Control Board (RWQCB) is currently in the process of
implementing project design guidelines requiring that 85 percent of the mean annual runoff is subject to
appropriate BMP measures. The East Garrison project will incorporate a suite of BMPs to reach this goal
including source control, site design and structural measures. Source control BMPs will likely include
regular street sweeping, chemical application guidelines for landscape management in public areas,
public education materials, and stenciling of catch basins and inlets. Site design measures will include
the appropriate use of reduced street widths to minimize directly-connected impervious area and the use

of covered dumpsters and loading docks.

The stormwater basins will be the principal structural water-quality control measure at the site. The
primary method for water-quality enhancement in the North and Southwest basins will be through
percolation, which is a highly-effective removal mechanism for pollutants typically found in stormwater
runoff. This mechanism is especially effective when the basins infiltrate all, or a large portion of, the
incoming runoff from smaller storms, leaving little opportunity for off-site transport of constituents.

Numerous studies, including the pioneering NURP studies conducted by the U.S. Geological Survey,
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have shown that the pollutants from infiltrated runoff in appropriately designed basins are sequestered
in the very topmost soil layers and have essentially no potential for contaminating local groundwater
resources. This is especially true where appropriate pre-treatment (for example, in basin forebays)

removes fine sediments that might otherwise impair the infiltration capacity of the basins.

Other structural control measures that may be utilized at the site include oil/ water separators in the
commercial parking areas and bioswales adjacent to portions of East Garrison Project Site. The latter
BMPs are also very effective in areas such as East Garrison that have sandy soils and would be most

appropriate in areas where high loadings of pollutants may occur such as parking lots and major streets.

An Operation and Maintenance Manual will be prepared for the basins to ensure their long-term
performance. The manual will identify measurable parameters that can be used to assess whether the
basins are operating within design guidelines consistent with achieving the overall stormwater
management goals. Remedial actions will be identified to address potential deficiencies or impairments
in the performance of the basins. Additionally, the routine and non-routine maintenance measures and
timetables will be noted. This will include an estimate of the required cost of the monitoring and

maintenance activities so that adequate funds can be identified.
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4. HYDROLOGIC ANALYSES FOR THE STORMWATER BASINS

4.1 Technical Approach

Two independent hydrologic analysis methods were used to assess the required size of the stormwater
basins at East Garrison. The first methodology, the rational method, was used to calculate the peak flow
for the pre-project, existing condition 10-year storm, which is the target post-development peak flow for
the southern watershed.> These calculations were carried out using Monterey County Water Resources

Agency (MCWRA) guidelines and are included as Appendix B.

One limitation of the rational method is that it provides no information on whether routing longer
duration storms through the basin would still result in compliance with the peak flow criterion of not
having post-development flows exceed the existing condition 10-year values. Therefore, a second
approach was applied using the SCS curve number methodology (SCS, 1972) to route a representative
100-year 24-hour storm through the proposed basins. Pertinent modeling parameters for this
methodology are summarized in Section 4.2 below and the modeling output for this methodology is

presented in Appendix D.

4.2  Assumptions

A number of assumptions were needed to approximate the actual physical conditions that would prevail

at the site. These include the following:

1. Sub-watersheds. In order to more accurately model the post-project watersheds with the SCS

methodology the northern and southern watersheds were divided into sub-watersheds. The
northern watershed was separated into a developed sub-watershed that drained to the basin
through the storm drain network and an undeveloped sub-watershed that drained to the basin
through overland flow.

The southern watershed was divided into four sub-watersheds that were defined by the
proposed storm drain network. Two sub-watersheds were modeled for the southwestern
stormwater basin, representing the developed and undeveloped portions of the southwestern

® This would also be an appropriate design goal for the north watershed. However, the north stormwater basin, which
currently exists as a local sump, will infiltrate all runoff from storms up to the magnitude of the 100-year design storm (as is
currently the case). Therefore, peak flow is not a specific design criterion for the northern watershed.
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watershed respectively. A single sub-watershed was modeled for the southeastern basin. The
fourth sub-watershed represents the small area that will drain off the site without passing
through any stormwater basin.

2. Stormwater basin parameters. Three separate stormwater basins will be included in the project
and the pertinent design parameters for each are summarized in Appendix C. Final design of all
the basins will include a minimum of one foot of freeboard above the predicted 100-year water
surface elevation.

The northern basin will capture and infiltrate all runoff from the 84-acre post-project northern
watershed. Preliminary grading designs for this basin show a total available storage volume of
approximately 56 acre-feet, although only a small fraction of this total would be used.

Preliminary designs for the southwestern basin are based on a broad, gently sloping grading
configuration that will accommodate athletic fields as an additional multiple use. This basin will
have a total available storage volume of roughly 9.5 acre-feet. The large surface area of this basin
will be ideal for promoting infiltration of runoff. The outlet from this basin will be regulated by a
riser or box structure with an appropriately-sized orifice to control outflow.

The design of the southeastern basin will be different than the other basins. Located adjacent to
the edge of the bluff, geotechnical investigations determined that the basin bottom should be
impermeable to eliminate percolation. This will be accomplished through appropriate lining
techniques and/or use of cemented soil in the basin bottom. This basin will also include a riser or
box structure with an orifice to control outflow and a new pipe that will serve as an emergency
spillway to convey any overflow down the bluff and past Reservation Road. The water-quality
benefits of this basin will be primarily through the removal of sediments and sediment-borne
constituents. The total storage volume available in this basin is 6.3 acre-feet.

3. Percolation in the stormwater basins. Special field percolation tests were carried out as part of
the geotechnical studies for the project. Measures percolation rates were on the order of 4
inches/hour at the north basin site and 1 inch/hour at the southwestern basin site. Given the very
large available storage in the north basin, the post-project hydrologic modeling used the

measured value of 4 inches/hour, noting that the basin would function well even if actual rates
are much less. However, the modeling did not explicitly include percolation for the
southwestern basin. This reflects the smaller available volume of the basin and is conservative
since percolation would actually reduce outflow from the basin.

4. Runoff coefficients. Runoff coefficients (C) for the undeveloped areas of the watersheds were
given a value of 0.15 to reflect the high porosity of the soils. Impervious areas in the watersheds
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were given a value of 0.9 and an area weighted average was taken to determine the composite C
for each watershed.

5. Time of concentration. Time of concentration (tc) for all undeveloped areas was determined
using the SCS Upland method, where tc equals the flow path length multiplied by a velocity
taken from Figure 15.2 in the SCS National Engineering Handbook, Section 4, 1972. This chart
takes a slope of the flow path and a classification of the flow path, in this case a grassed
waterway, to give an estimated velocity.

Time of concentration for all developed areas with storm drain systems (e.g. post-project
conditions) was taken to be the sum of a roof-to-gutter time of 5 minutes and the travel time in
the pipe system, taken to be the piped distance divided by an average velocity of 5 feet/second.

6. Storm intensities. Storm intensities were used in the rational method to assess the pre-project
existing 10-year discharge. The design storm intensities for the County of Monterey were used,
which are based on mapped values for the 2-year 1-hour storm intensity. The value of the 2-year,

1-hour storm is 0.41 inches/hour from Plate 25 of the design guidelines (County of Monterey,
1977). Using the conversion factors provided in the same source, the 10-year, 1-hour storm has
an intensity of 0.61 inches/hour. This value is adjusted to other times of concentration using the
following formula:

where Ii is the intensity for a storm with duration of te minutes, i is the appropriate 1-hour storm
intensity and t. is the time of concentration.

7. SCS design storm. The hydrograph method for sizing the detention basins used a 100-year 24-
hour storm event. Charts supplied by the MCWRA, indicate that the total anticipated 100-year
24-hour rainfall at East Garrison is on the order of 3.5 inches. This rainfall was distributed using
the Type 1 storm distribution per SCS guidelines (SCS, 1972).

8. SCS lag time. The lag time used in the SCS modeling was found by applying the formula:

t, =0.6xt,
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where t1is the time lag and t. is the time of concentration derived as for the rational method
above.

4.3 Results of the Hydrologic Analyses

The post-project hydrology was modeled using the SCS methodology in the U.S. Army Corps of
Engineers HEC-1 software. For the north stormwater basin, the goal of the modeling was to assess what
total storage volume will be needed to contain the anticipated 100-year 24-hour storm since there will be
no surface release from the basin. For the southern watershed, the goal was to identify appropriate basin
designs (including preliminary outlet designs) that would reduce the 100-year peak discharge to or
below the pre-project 10-year peak. The model output is included in Appendix D and is summarized in
Table 5.

4.3.1 Northern watershed

The HEC-1 modeling shows that the proposed north basin will easily accommodate the 100-year 24-hour
storm. In fact, the predicted maximum storage for this storm is 4.0 acre-feet, only seven percent of the
total available volume. This volume is equivalent to a maximum ponded depth of roughly 3 feet under

the assumption that the basin is dry at the beginning of the 100-year storm.

4.3.2 Southern watershed

The rational method calculations show that the existing 10-year flow from the southern watershed is on
the order of 46 cfs. The HEC-1 modeling indicates that the post-project peak discharge for the 100-year

event would be on the order of 105 cfs without the two stormwater basins to control peak outflow.

The HEC-1 modeling shows that the proposed stormwater basins are capable of reducing the 100-year
storm outflow to 38 cfs, well below the existing 10-year discharge. Again, this value is conservative since
no percolation is included for the southwestern basin. However, it is important to note that the final
outflow value may increase slightly as a result of final design changes, but would always be below the
existing peak flow rate of 46 cfs. Peak storage for the 100-year event is projected to be 3.8 acre-feet for

the southwestern basin and 5.3 acre-feet for the southeastern basin.
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5. LIMITATIONS

This report was prepared in general accordance with the accepted standards of practice in surface-water
hydrology existing in Northern California for projects of similar scale at the time the investigations were

performed. No other warranties, expressed or implied, are made.

Concepts, findings and interpretations contained in this report are intended for the exclusive use of
Carlson, Barbee & Gibson, Inc., under the conditions presently prevailing except where noted otherwise.
Their use beyond the boundaries of the site could lead to environmental or structural damage, and/or to
noncompliance with policies, regulations or permits. The assumptions and findings in this report were
developed solely for the design of storm drainage infrastructure at the site as an aid to more detailed
civil engineering work. They should not be used for other purposes without great care, updating,
review of analytical methods used, and consultation with Balance staff familiar with the site. Finally, we
ask once again that readers who have additional pertinent information, who observed changed
conditions, or who may note material errors should contact us with their findings at the earliest possible

date, so that timely changes may be made.
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Table 1. Historical precipitation from the National Weather Service
Salinas River Basin rain gage, Monterey County, California

Precipitation

Month (inches)
October 291
November 2.43
December 2.09
January 1.02
February 0.38
March 0.09
April 0.03
May 0.04
June 0.18
July 0.55
August 1.37
September 2.46

Mean Annual 13.55

Notes:

These values are presented to illustrate the relative monthly distribution of total rainfall.
Monthly and yearly values at the East Garrison site, located 4 miles to the southwest, will
differ slightly from these values since the mean annual precipitation at the Salinas gage is
approximately 0.2 inches higher than East Garrison. Values for precipitation are from the
record for the period from January 1905 to May 2003 with several months missing data.
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Table 2. Recharge and water-holding properties of surficial soils at and near East

NAavvieAan MaAantaravr CAanintv CalifAarnia

Map Hydrologic  Depth Available Water

Symbol Soil Series Soil Group  Zone USCS Atterberg Limits Permeability Capacity React
Liquid Plastic Per Inch Profile
(in) (in/hr) (in./in. of soail) (total, in) (pH.
OaD Oceano loamy sand 0-80  SP-SM - non-plastic 6.0-20.0 0.05-0.08 5.20 5.6-7
2-15% slopes
Xd  Xerorthents, dissected na 0-60 Variable Properties - Not estimated in soil survey
Notes:

1) Information taken from the most-recent USDA soil survey for the area.
2) This soil survey generally does not distinguish areas smaller than about 20 to 40 acres, so that wetlands,
alluvium, or swale fills smaller than 10 to 20 will not be

mapped.

3) USCS = Unified Soils Classification System, commonly used in geotechnical or soil-foundation investigations,

and in routine engineering geologic logging.

4) Available water capacity is the held water available for use by most plants, usually defined as the difference
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Table 3. Existing beneficial uses of receiving waters in the vicinity of East Garrison, County of Monerey, California

Salinas River d/s Salinas River Refuge
of Spreckels Gage Lagoon (South)

Salinas River
Lagoon (North)

Municipal and Domestic Supply (MUN) E
Agricultural Supply (AGR) E

Industrial Process Supply (PRO)
Industrial Service Supply (IND)
Groundwater Recharge (GWR)
Contact Water Recreation (REC-1)
Non-contact Water Recreation (REC-2)
Wildlife Habitat (WILD)

Cold Freshwater Habitat (COLD)

Warm Freshwater Habitat (WARM)

m m m m m
m m m m m m

Migration of Aquatic Organisms (MIGR)

Fish Spawning (SPWN)

Preservation of Biological Habitats of Special

Significance (BIOL)
Rare, Threatened, or Endangered Species E

(RARE)
Estruarine Habitat (EST)

m

Freshwater Replenishment (FRESH) E
Navigation (NAV)
Hydropower Generation (POW)
Ocean, Commercial and Sprot Fishing (COMM) E E
Aquaculture (AQUA)
Inland Saline Water Habitat (SAL)

Shellfish Harvesting (SHELL) E
Notes:

"E" indicates existing beneficial uses and "P" denotes potential beneficial uses.
Information taken from the San Francisco Bay Basin (Region 3) Water Quality Control Plan (RWQCB, 1994).
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Table 4. Summary of post-project hydrologic parameters, East Garrison, Monterey County, California

Watershed Area Area
acres sg. miles
Undoveloped 1015 0159
Southwest 90.4 0.141
Developed
Detained. e o
Ondetaned e oo
B(r:ggveloped 30.0 0048
gg\r/tgloped >3 0.083

Notes:

Curve Number

36

36

36

36

36

36

Percent Impervious

55

45

70

47

Time Lag
minutes

17.8

9.9

9.9

3.6

3.2

6.6

Time Lag
hours

0.296

0.165

0.165

0.060

0.053

0.110

These values derived using the SCS curve number methodolgy based on watershed characteristics including soil type

and land cover.

These parameters apply to routing of the 100-year design storm through the proposed stormwater basin.
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Table 5. Summary of modeled stormwater basin parameters, East Garrison, County of Monterey

Maximum Maximum
Total Storage 100-year Inflow 100-year Outflow
acre-feet cfs cfs
North Basin 56.3 32.2 None
Southeast Basin 6.3 37.5 6.2
Southwest Basin 9.5 66.5 31.2

Maximum Maximum Water
Storage Surface Elevation
acre-feet feet
4.0 172.0
5.3 126.3
3.8 164.8

All values excepet total basin storage volume result from HEC-1 modeling of the respective watersheds for a 100-year 24-hour
storm event with a total precipitation of 3.5 inches. All basins provide a minimum of 1-foot of freeboard above the calculated 100-
year water surface elevation. Percolation is only included in the modeling of the North Basin, which will contain and infiltrate the

entire runoff from the 100-year event.
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Figure 3. Post-project drainage areas, underground storm drain layout, and
detention basin locations, East Garrison, County of Monterey
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Predicted inflow and outlfow hydrographs in the southern watershed for
the 100-year, 24-hour storm assuming no percolation in the basins
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East Garrison Specific Plan - Draft Subsequent EIR

The Following Appendices to Balance Hydrologics, Inc.’s Hydrology Report
Are Available for Review at the
Monterey County Planning and Building Inspection Department:

Appendix A:  Hydrology and Water Quality Policies from
the Ford Ord Reuse Plan

Appendix B:  Rational Method Existing Condition Peak
Flow Calculations

Appendix C:  Stormwater Basin Stage-Storage-Discharge
Relationships

Appendix D:  HEC-1 Model Output Using SCS
Methodology
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APPENDIX A

Hydrology and Water Quality Policies
from the Fort Ord Reuse Plan

203035 Title Pages.doc














































































































































































































