








TABLE 16.--ENGINEERING INTERPRETATIONS

[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or
more kinds of soil. The soils in such mapping units may have different properties and limitations, and for
this reason it is necessary to follow carefully the instructions for referring to other series that appear
in the first column of this table. Only the most limiting feature or soil horizon is listed for each spe-
cific interpretation. No attempt was made to allow for a range in interpretative ratings. No interpreta-
tions are given for Urban land and other land types, all of which are highly variable and require onsite
‘investigation]

:

Suitability for--  Degree and kind of limitation for--
Soil series and map symbols Road Water retention structures
Topsoil Road fill location
Floor Embankment
Altamont:
AtCrmmmmm e e o Poor: eclay--- |Poor: A-7----|Severe: CH, Moderate: 3 tolModevrate: CH.
A-7. 5 feet to
rock; slope.
AtD, AtD2, AtE, AtE2, AtF---- |Poor: clay--- |Poor: A-7----]Severe: CH, |Severe: slope-|Moderate: CH.
A-7; slope.
Anderson:
AUC-mm e mm e m e s Poor: very Good-—~mm~mm==m Slight------ Severe: Severe: GM.
gravelly moderately
sandy loam. rapid per-
meability.
AUF — o o e e — Poor: very Good-~~emmm——m Severe: Severe: Severe: GM.
gravelly :slope. moderately
sandy loam. rapid per-
meability;
slope.

Arlington: AVC----m--—=--—=weos Fair: 2 to Good-~—=m=mmm= Slight------- Moderate: Severe: SM, less
3 1/2 feet to slope. than 35 percent
weak hardpan. fines.

Auld:

AW e mmm e Poor: clay--- |Pooxr: A-7----|Severe: CH, Moderate: 3 to|Moderate: CH.
A-7. 5 feet to
rock.
AWD m m s i e Poor: clay--- |Poor: A-7----|Severe: CH, |Severe: slope~ |Moderate: CH.
A-7; slope.
AyE~—mmm o s e s m s Poor: stony Poor: A-7----|Severe: CH, |Severe: slope; Maderate: CH.
clay. A-7; slope; i5 to 25 per-
15 to 25 cent stones.
percent
stones.




TABLE 16.~-ENGINEERING INTERPRETATIONS--Continued

Suitability for-- Degree and kind of limitation for--

Soil series and map symbols Road Water retention structures

Topsoil Road fill location
Floor Embankment
Carrizo: CeC----reomommcamaens Poor: very Good-mmem e e Slighte—eu-—- Severe: very |Severe: GP or
gravelly rapid per- GW.
sand. meability.
Chesterton:

CEB, CEC-mmmmmmmmm e Poor: 2 to 3 |[Falr to poor: |Severe: CL, [Moderate: Moderate: SM,
feet to hard-| A-4 or A-6. A-6, slope. moxre than 35
pan. percent fines

108 317 T ———— Poor: 2 to 3 |Fair to poor: |Severe: CL, |Severe: Moderate: oM,
feet to hard-| A-4 or A-6. A-6, slope. more than 35
pan. percent fines

Chino .

ChA, ChB----omm e Fair: fine Fair to poor: |[Severe: Moderate: Slight.
sandy loam A-4 or A-6. mostly CL, moderate per-
over clay A-6, meability.
loam.

CkA--=-mmm o Poor: saline-- Fair to poor: |Severe: CL |Moderate: Moderate: ML or

A-4 or A-6. or ML, A-4 moderate per-| CL.
or A-6, - meability.
*
Cieneba: C1D2, C1E2, C1G2, Poor: 1/2 to |Good-—---eeu- Severe: 1/2 |Severe: rapid |Severe: SM, less
CmE2, CmrG, CnE2, CnG2. 1 1/2 feet to to'1 1/2 permeability.| than 35 percent
For Fallbrook part of CnE2 rock; rocky. feet to fines,
and CnG2, see Fallbrook rock; rocky
FeE, FeE2.
Corralitos:

CsB, CsCemmmmmmm e Poor: loamy GOOd~mm e e Slight-eweeax Severe: Trapid |Severe: SM, less
sand over permeability,| than 35 percent
sand. fines; SP, SW.

C8D—m e Poor: loamy Good--—wrounen Moderate: Severe: rapid [Severe: SM, less
sand over slope. permeability;; than 35 percent
sand. slope. fines; SP, SW.
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TABLE 16.--ENGINEERING INTERPRETATIONS--Continued

Suitability for--

Degree and kind of limitation for--

S0il series and map symbols Road Water retention structures
Topseil Road fill location
Floor Embankment
Exchequer: BExE, ExG------~mw-- Poox: 1/2 to | Fair to poor: |Severe: 1/2| Severe: 1/2 Moderate: ML7§
1 foot to A-4 or A-6, to 1 foot to 1 foot CL.
rock; rocky. to rock; to rock;
slope. slope.
*
Fallbrook:

FaB, FaC, FaC2-memccmcmme Fair: sandy Good to poor: |Severe: CL, | Moderate: Moderate: SM
loam over A-2, A-4, A-6. moderate more than 3
sandy clay or A-6. permea- percent fines
loam, bility;

slope.

FaD2, FaE2, FaE3~-commmmeooen Fair: sandy Good to poor: [Severe: CL, | Severe: Moderate: S,
loam over A-2, A-4, A-6. slope. more than 35
sandy clay or A-6. percent fines
loam.

Fef-mmmmm e Fair: sandy Good to poor: |Severe: CL, | Moderate: Moderate: SM,
loam over A-2, A-4, A-6; moderate more than 35
sandy clay or A-6. slope. permea- percent fines
loam; rocky. bility;

slope.

N? FeE, FeE2---mmmmmammmmm e Fair: sandy Good to poor: |Severe: CL, | Severe: Moderate: &M,
loan ovexr A-2, A-4, A-6; slope. more than 35
sandy clay or A-6. slope. percent fines
loam; rocky.

FvD, FVE-cocm e Fair: sandy Good to poor: |Severe: CL, | Severe: Moderate: SM,

For Vista part of FvD, see loam over A-2, A-4, A-6; slope. more than 35
Vista VsD2. ) sandy clay or A-6. slope. percent fines
For Vistg part of FvE, see loam.
Vista VsE, VsE2, VsG.
Friant:

FWF o e o e e Poor: 1/4 Fair: A-4--- |Severe: 1/4 | Severe: 1/4 Moderate: G8M,
to 1 1/2 to 11/2 to 1 1/2 more than 35
feet to feet to feet to percent fines.
rock. Tock; rock;

slope. slope,

FXE, FXG---mvommmmmme e Poor: 1/4 to | Fair: A-4--- |Severe: 1/4 | Severe: 1/4 Moderate: 8M,
1 1/2 feet to 1 1/2 to 1 1/2 more than 35
to rock; feet to feet to percent fines.
Tocky. Tock; rock ;

slope, slope.
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TABLE 16.--ENGINEERING INTERPRETATIONS--Continued

Suitability for--

Degree and kind of limitatien for--

Soil series and map symbols Road Water retention structures
- Topsoil Road fill location
Floor Embankment
Visalia:

VaA- o mmmmm o mm e = Good--~---=~ Good to fair: | Moderate: Moderate: Severe: SC or &
A-2 ox A-4, SM or SC, moderate per-| 30 to 40 percer

A-2 or A-4.) meability. fines.
=--:§} VaB, Val----mommmmmmm e m o Goog~meeme Good to fair: | Moderate: Moderate: Severe: SC or &
A-2 or A-4, SM or SC, moderate per- 30 to 40 perce

A-2 or A-4.; meability; fines.

slope.

VaD-wommmm e m e m e Good-------~ Good to fair: | Moderate: Severe: Severe: SC or §
A-2 oxr A-4. SM or SC, slope., 30 to 40 perce

A-2 or A-4. fines.

VbB, VbC-mmmmmmmmmmmmmm o Fair: grav- Good to fair: | Slight------- Moderate: Severe: SC or &
elly sandy A-2 or A-4. moderate per-| less than 35
loam over meability; percent fines.
gravelly slope.
loam.

Vista:
at *—-—i>r VsC, VsD--wwiommmom o= Fair: 2 to 4 |Good--=------ Moderate: Severe: Severe: SM, let
| feet to rock. 2 to 4 moderately than 35 percel
feet to rapid per- fines.
Tock. meability.

VSDZ2emmmm e e e = Fair: 1 1/2 Good--ammm—m- Moderate: Severe: Severe: SM, le
to 3 /2 11/2 to moderately than 35 perce
feet to 3 1/2 feet rapid pex- fines.
rock, to rock. meability.

VsE, VsE2, VSGr--mmommmmmmmm= Fair: 1 1/2 Good--w=r—n=m Severe: Severe: Severe: SM, le
to 3 1/2 feet slope. moderately than 35 perce
to rock. rapid per- fines.

meability;
slope.
L1277 IR e Fair: 1 1/2 Good---=-~--- Moderate: Severe: Severe: SM, 1¢
58 to 3 feet to 11/2 to moderately than 35 perce
mt rock; Tocky. 3 feet to rapid per- fines.
rock. meability;
siope.

YYE o o o e Fair: 1 1/2 Good-mmmmmmmm Severe: Severe: Severe: M, lt
to 3 feet slope. moderately than 35 perc
to rock. rapid per- fines.

meability;
slope.

YYGom o e e e Fair: 1 1/2 Good~-=w=m==n Severe: Severe: Severe: SM, 1
to 2 1/2 slope. moderately than 35 perc
feet to rock. rapid pex- fines.

megbility;
slope.
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Aftachment F
Attachment E: Treatment BMP Datasheets

TREATMENT CONTROL BMP DESIGN

Treatment Control BMP 1: Extended Detention Basins

The extended detention basins provided onsite are designed and sized to provide water quality benefits to
the project site through means of seftling, uptake, and sorption to vegetative material. The detention
facilities are located in several drainage areas, and receive flows from the development areas located
within the project site.

The water quality volumes for these drainage areas have been calculated using the one of the accepted
methods outlined in the San Diego County SUSMP (Urban Runoff Quality Management WEF Manual of
Practice No 28).

Extended detention basins are identified based on the area of the project they are located in. Analysis of
defention storage routing for peak flow attenuation is treated in the Drainage Study and summarized in
Section 3.0 of this report. The following discussion perfains to sizing the basins for water quality treatment
purposes per the numeric sizing criteria given by the SUSMP and Municipal Permit.

The extended detention basins are volume-based BMPs. According to the SUSMP, Port of San Diego,
and Cities in San Diego County, one option for the sizing of volume-based BMPs is that they shall be
designed to mitigate the volume of runoff produced from a 24-hour 85™ percentile storm event,
determined as the maximized capture urban runoff volume for the area, from the formula recommended
in Urban Runoff Quality Management, WEF Manual of Practice No. 23/ ASCE Manual of Practice No.
87, (1998). It shall be noted that the 85" percentile storm event is different for various parts of the
County. According to the San Diego County 85" Percentile Isopluvials map, the 85™ percentile storm
event for the project site is 0.80 inches.

The referenced formula is as follows:
Po = {a x C) x P24 (Equation E-1)
C = 0.858i°-0.781” + 0.774i + 0.04 (Equation E-2)

Where:

C= Volume Runoff Coefficient

i = Watershed imperviousness ratio (% imperviousness divided by 100)

Po = Maximized detention volume determined using the event capture ratio {recommended for extended
detention basins), inches

a = regression constant from least squares analysis

P24 = mean storm precipitation volume, inches (Note: Referenced material calls for @ mean storm
precipitation for a six hour storm event of 0.57 inches for the San Diego area, the 85™ percentile 24-hour
event magnitude of 0.80 inches will be used for these calculations as required by County Storm Water
Standards Manual and determined from the County Isopluvial Map)

Extended Detention Basins (EDBs) will be provided in Areas 1, 2, 3, 4, and 6, with two basins being
proposed for Area 2 and three for Area 6. The EDBs will be used as the primary treatment conirol BMPs in
these areas. These basins will detain low flows and the first flush of storm events, causing sediment and
particulate matter to seftle out. By removing particulates, the BMP also removes the pollutants attached to
the parficulates.
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Numeric Sizing of Water Quality Control Volume:
For each EDB, the Nasland Hydrology study provides tributary area and proposed additional impervious
area. The hydrology study also selects a runoff coefficient for the existing condition hydrology consistent
with an existing imperviousness of 10 percent. The total resultant imperviousness for the drainage areas
tributary to each proposed EDB is calculated as shown in the table below:

Table E-1: Resultant Percent Imperviousness Determination

Resultant
Existing Additional Total
Tributary Existing Impervious | Impervious | Impervious Resultant Total
Building Area Area Imperviousness Area Area Area Imperviousness
1 22.70 10.0% 2.70 0.85 3.55 15.6%
2 {(North
Cluster) 1.94 10.0% 0.19 0.23 0.42 21.9%
2 {South
Cluster) 3.45 10.0% 0.35 0.24 0.59 17.0%
3 14.12 10.0% 1.41 2.60 4.01 28.4%
4 5.59 10.0% 0.56 1.91 2.47 44.2%
) 9.28 10.0% 0.93 2.40 3.33 35.9%

Based on the resultant imperviousness percentages determined above, Equations E-1 and E-2 are used to
determined the required Water Quality Control Volume (WQCV) for each EDB as shown below.

Table E-2: Required Water Quality Control Volumes

85th
C Factor Percentile
Resultant Total for Regression 24-hour | Tributary Water Quality
Building Area Imperviousness WQCV Constant Rainfall Area Control Volume
{inches) (acres) (cubic-feet)
1 15.6% 0.14 1.545 0.80 22.70 14,258
2 (North Cluster) 21.9% 0.18 1.545 0.80 1.94 1,574
2 (South Cluster) 17.0% 0.15 1.545 0.80 3.45 2,368
3 28.4% 0.22 1.545 0.80 1412 13,724
4 44.2% 0.30 1.545 0.80 5.59 7,615
6 35.9% 0.26 1.545 0.80 9.28 10,693

Runoff from Area 6 will be treated in three separate EDBs, described on the treatment control maps at
EDB 6A, EDB 6B, and EDB 6C. The 10,693 cubic feet of treatment storage will be allocated between the
three EDBs based on the size of their tributary drainage areas. Approximately, 15% of Area 6 is tributary
to EDB 6A, 45% is tributary to EDB 6B, and 40% is tributary to EDB &C. The volume breakdown for the

three basins is therefore divided as shown below.

Table E-3: Area 6 Detention Volumes

EDB Water Quality
Description % of Area 6 | Control Volume
{cubic-feet)
EDB 6A 15% 1,604
EDB 68 45% 4,812
EDB 6C 40% 4,277

Locations of the EDBs are provided on the site grading plans, hydrology study exhibits, and Treatment
Control Maps. Final outlet structure design will be provided at the time of final engineering and will
consider both treatment volume drawdown (with o targeted drain time of approximately 48 hours) and
attenuation of peak flows from higher magnitude storm events as discussed in the project hydrology study.
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Aftachment F

Treatment Control BMP 2: Vegetated Swale

Vegetated swales are located within every developed area on site. As the runoff flows through the swale,
the vegetation will provide some removal of pollutants. Vegetated swales will be planted with native plants
to minimize maintenance and irrigation needs. The main function of the swales is to act as a conveyance
for storm water. In most areas, detention basins will be provided in the development area downstream of
the swales. Therefore, the swales will provide enhanced water quality treatment, but will not be the main
treatment control BMP. In many areas, the swales may be steep due to topography constraints. These
swales will need to be heavily planted to protect against erosion. As a result of the steeper slopes,
however, the water quality treatment will be decreased.

The swales will be designed to convey 2 year storms without erosive velocities, and will also have
adequate capacity to convey the 100 year storm. The swales will be trapezoidal in shape with a 3:1 side
slope or flatter. The bottom of the swales will be 2 to 8 feet wide. The swales will be planted with County
approved native vegetation. There will be minimal irrigation and maintenance required for native
vegetation. Final design of the swales will be completed at the time of final engineering.

Where detention basins are infeasible, the swales will serve as the primary treatment control for runoff.
This occurs in Area 5 as described below.

In Area 5, the vegetated swales will be designed with a maximum 4% slope. Ideally, the swale will have o
1-2% slope. Per SUSMP Appendix F Section F.1 " Biofilters", no minimum or maximum slopes are required
for treatment purposes. Table F.1 of the SUSMP states under design factors that there are no minimum
dimensions or slope restrictions for treatment purposes. Therefore use of vegetative swales as a primary
treatment control BMP for Area 5 is adequate.

Extended detention basins are not feasible for Area 5 due to the location of existing houses, gravel roads,
garages, and leach fields. The majority of Area 5 surrounding the maintenance area consists of existing
developed areas.

Treatment Control BMP 3: Rain Garden

A Rain Garden is proposed to be located in the parking lot median in the easterly portion of Area 2. Soils
in this area are CID2 and are Type B soils with “rapid” permeability. The final project soils report will
determine the infiltrate rate for the Rain Garden and will also determine the depth to groundwater in this
area. The County of San Diego provides seven requirements that must be met for infiliration BMPs fo be
considered feasible for a project site. They are as follows:

1. Urban runoff from commercial developments shall undergo pretreatment to remove both physical and
chemical contaminants, such as sedimentation or filtration, prior to infiltration.

Parking spaces within the lot with the proposed Rain Garden will be constructed with native granular
material, in addition flow from the parking lot will enter a bioswale for pretreatment prior to entering the

Rain Garden.

2. All dry weather flows shall be diverted from infiltration devices except for those non-stormwater
discharges authorized pursuant to 40 CFR 122.26(d)(2)(iv)(B)(1): diverted stream flows, rising ground
wafers, uncontaminated groundwater infilfration [as defined at 40 CFR 35.2005(20)] to stormwater
conveyance systems, uncontaminated pumped ground wafter, foundation drains, springs, water from craw/
space pumps, footing drains, air conditioning condensation, flow from riparian habitats and wetlands,
water line flushing, landscape irrigation, discharges from potable water sources other than water main
breaks, irrigation water, individual residential car washing, and dechlorinated swimming pool discharges.

An earthen drainage swale is proposed south of the parking lot to preclude dry weather run-on from
entering the Rain Garden. Additional classes of non-stormwater flow described above are not anticipated
to occur in the parking lot area.

w
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3. Pollution prevention and source control BMPs shall be implemented of a level appropriate to profect
groundwater quality of sites where infiltrotion structural treatment BMPs are to be used.

Site Design, Source Control, and LID BMPs will be employed in the parking lot area to protect
groundwater quality near the Rain Garden.

4. The vertical distance from the base of any infiltration structural treatment BMP to the seasonal high
groundwater mork shall be ot least 10 feet. Where groundwater does not support beneficiol uses, this
vertical distance criterion may be reduced, but cannot be less than 4 feet, provided groundwoter quality is
maintoined.

The Rain Garden will be designed such that the distance from the invert of the Rain Garden fo the
seasonal high water level in the groundwater is greater than 10 feet.

5. The soil through which infiltration is to occur shall have physical and chemicol characteristics (such as
appropriafe cation exchange capacity, organic content, clay content, ond infilfration rate) that are
adequate for proper infilfration durations and treatment of urban runoff for the protection of groundwater
beneficiol uses.

The soils in the area of the Rain Garden are classified as Type B soils with low clay content and rapid
permeability characteristics.

6. Infiltration structural treatment BMPs shall not be used for areos of industrial or light industriol activity,
areas subject fo high vehicular traffic (25,000 or greater average duily fraffic on main roadway or 15,000
or more average daily traffic on any infersecting roadway); automotive repair shops; car washes; fleet
storage areas (bus, truck, efc.); nurseries; and other high threat to water quality land uses and activities as
determined by the County.

The infiltration BMP is not proposed to treat runoff from any of the above listed land uses. The BMP will
treat runoff from a parking lot within a campground that will receive a light amount of daily traffic.

7. The horizontal distance between the base of any infiltration structural BMP and any water supply wells
shall be 100 feet or as determined on an individual, site-specific basis by the County.

There are no water supply wells located within 100 feet of the proposed Rain Garden.
Given that the Rain Garden will meet the seven County criteria given in the SUSMP, it is determined that

the Rain Garden will function as an effective infiltration BMP and provide the necessary treatment of the
parking area.
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APPENDIX F TREATMENT BMP DESIGN GUIDELINES

Treatment BMP Design Guidelines

There are currently seven categories for treatment BMPs. These include biofilters,
detention basins, infiltration basins, wet ponds and wetlands, drainage inserts, filtration
systems, and hydrodynamic separators. Design guidelines for these categories are
described below. The County may update these BMPs as needed.

F.1 Biofilters

Biofiltration swales are vegetated channels that receive directed flow and convey storm
water. Biofiltration strips, also known as vegetated buffer strips, are vegetated sections of
land over which storm water flows as overland sheet flow. Pollutants are removed by
filtration through the grass, sedimentation, adsorption to soil particles, and infiltration
through the soil. Swales and strips are mainly effective at removing debris and solid
particles, although some dissolved constituents are removed by adsorption onto the soil.

Appropriate Applications and Siting Constraints:

Swales and strips should be considered wherever site conditions and climate allow
vegetation to be established and where flow velocities are not high enough to cause scour.
Even where strips cannot be sited to accept directed sheet flow, vegetated areas provide
treatment of rainfall and reduce the overall impervious surface.

Factors Affecting Preliminary Design:

Interim criteria for the design of swales and strips include the requirements in Sections 3.1,
3.2, and 3.3 of the Guidelines. These sections direct engineers to “maximize vegetation-
covered soil areas of a project,” “minimize impervious surfaces” and “minimize overland
and concentrated flow depths and velocities.” Designers should also consider the following
factors:

Swales have two design goals: 1) maximize treatment, 2) provide adequate hydraulic
function for flood routing, adequate drainage and scour prevention. Treatment is
maximized by designing the flow of water through the swale to be as shallow and long as
site constraints allow. No minimum dimensions are required for treatment purposes, as this
could exclude swales from consideration at some sites. Swales should also be sized as a
conveyance system calculated according to County procedures for flood routing and scour.
To maximize treatment efficiency, strips should be designed to be as long (in the direction
of flow) and as flat as the site will allow. No minimum lengths or maximum slopes are
required for treatment purposes. The area to be used for the strip should be free of gullies
or rills that can concentrate overland flow and cause erosion.

Table 5-4 summarizes preliminary design factors for biofiltration.
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TREATMENT BMP DESIGN GUIDELINES

Table F.1: Summary Of Bio-filtration Design Factors (Strips And Swales)

Description

Applications/Siting

Preliminary Design Factors

Swales are vegetated channels that
receive and convey storm water.
Strips are vegetated buffer strips
over which storm water flows as
sheet flow.

Treatment Mechanisms:
=  Filtration through the grass
o  Sedimentation
e Adsorption to soil particles
o Infiltration

Pollutants removed:
e Debris and solid particles

e  Some dissolved
constituents

e . Site.conditions
and climate allow
vegetation to be
established

o Flow velocities not
high enough to
cause scour

e Swales sized as a conveyance
system (per County flood
routing and scour procedures)

s Swale water depth as shallow
as the site will permit

e  Strips sized as long (in
direction of flow) and flat as the
site allows

e Strips'should be free of gullies
or rilis

s No minimum dimensions or
slope restrictions for treatment
purposes

e Vegetation mix appropriate for
climates and location
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F.2 Detention Basins

Detention devices are impoundments where the water quality volume is temporarily
detained under quiescent conditions, allowing sediment and particulates to settle out. A
conceptual schematic of a detention basin is shown in Figure 5.3.1.

Detention devices remove litter, settleable solids (debris), and total suspended solids
(TSS). Pollutants, such as heavy metals, that are attached (adsorbed) to the settied
particulate matter will also be removed.

Appropriate Applications and Siting Constraints
Detention devices should be considered for implementation wherever site conditions allow.

One important siting requirement is that sufficient head is available so that water stored in
the device does not cause a backwater condition in the storm drain system, which would
limit its capacity. A second siting requirement is that seasonally high groundwater is no
higher than the bottom elevation of the device for reasons described below.:
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Plan View
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FACTORS AFFECTING PRELIMINARY DESIGN:

Detention devices should be designed to hold at least the 24-hour water quality volume.
The maximum water level in the detention device should not cause groundwater to
occur under the roadway within 0.2 m (8 inches) of the roadway subgrade. A flow-path-
to-width ratio of at least 2:1 is recommended. Baffles or interior berms to accommodate
the geometry of the site can accomplish this ratio.

Liners are not generally required for detention basins. Infiltration is permissible if the
infiltrated water does not surface in an undesirable place off-site or threaten the stability
of a slope or embankment down gradient of the basin. To protect groundwater quality
and to ensure dry conditions for maintenance of unlined basins, the distance between
the basin invert and seasonally high groundwater should be at least 2 m (6 ft). Where
the groundwater is higher than this, the basin should be provided with an impermeable
liner. In no case should the seasonally high groundwater be higher than the bottom
elevation of the detention device to prevent uplift of tanks or liners.

Discharge should be accomplished through a water quality outlet.  An example is
shown in Figure 3.2.2. A rock pile or rock-filled gabions can serve as alternatives to the
debris screen. The water quality outlet should be designed to empty the device within
24 to 72 hours. (The 24-hour limit is chosen to provide adequate settling time; the 72-
hour limit is chosen to minimize the potential for mosquito breeding.) Because
detention basins are not maintained for infiltration, water loss by infiltration should be
disregarded when designing the hydraulic capacity of the outlet structure.

Public health and vector control authorities should be consulted to verify the
acceptability of detention basins and the maximum drawdown time allowed to avoid
mosquito probiems.

The inlet structure of the basin should be designed to divert the peak hydraulic flow
(calculated according to County procedures for flood routing and scour) when the basin
is full. Alternatively, an overflow structure sized according to these criteria can be
provided in one of the downstream walls or berms. A third alternative is to include a
flood control outlet in the top of the water quality outlet. In this case, an additional outlet
(riser or spillway) should be supplied to prevent overtopping of the walls or berms.
Entering flows should be distributed uniformly at low velocity to prevent re-suspension
of settled materials and to encourage quiescent conditions.

The site must have sufficient area for a perimeter maintenance road and safe access to
and from the site from local roads. Basin side slopes must be shallow enough to permit
tracked vehicles to access the basin bottom for maintenance. Alternatively, an access
ramp should be provided. Preliminary design factors for detention basins are
summarized in Table 3.2.1.
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TREATMENT BMP DESIGN GUIDELINES

Table F.2 Summary Of Extended Detention Basin Design Factors

Description

Applications/Siting

Preliminary Design Factors

Impoundments where the water
quality volume is temporarily
detained

Treatment Mechanisms:
o  Sedimentation
e Infiltration (if basin
unlined)

Pollutants removed:
e Sediment and
particulates
e Litter
o  Sorbed pollutants
(heavy metals, O&G)

s  Sufficient head to
prevent backwater
condition in the storm
drain system

e  Seasonally high
groundwater below
basin invert

e  Consult public health
and vector control
authorities

Size to capture the 24-hr water
quality volume

Flow-path-to-width ratio of at
least 2:1 recommended

Maximum water level should not
cause groundwater to occur
under the readway within 0.2 m
of the roadway subgrade

Basin invert > 2 m above
seasonally high groundwater or
else a impermeable finer is
required

Scour protection on inflow, outfall
and spillway

Maintenance access (road
around basin and ramp to basin
invert)

Upstream diversion channel or
pipe, downstream overflow
structure or flood control outlet

Discharge through a water
quality outlet with debris screen
(or equivalent)

Outlet design to empty basin
within 24 to 72 hrs

Flows should enter at low
velocity
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Figure F.2.2
Detention Basin Outlet Structure Schematic
(Not a Standard Plan)
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E.3 Infiltration Basins

Infiltration basins are depressions designed to hold runoff and infiltrate it directly
to the soil rather than discharging it to receiving waters. A conceptual schematic
illustration of an infiltration basin is shown in Figure F.3.

Plan View

Access Road and
Basin Invert Ramp

Optional Upstream ———
Diversion Channet \éﬂ\ .
) D

or Pipe > //‘,

Inflow \Y
;\\J 4/ | - Scour
" 7@/ Protection

~Flood Control
Spiliway

\Scour

.

Kﬁ:pj‘ ******* o/
. /
& R———
& C
\{\\ =3
& VSS’Q?

e Fload Control

Level Determined ;
Spiliway

... From Water Quality ) /
Volume / ‘,\4

a Gravity
{  Maintenance/
Emergency Drain

Y. o

Scour ) '\'».., Valve . Scour )
Protection Box Protection

Figure F.3

Example Conceptual Schematic of
Infiltration Basin Design

(Not a Standard Plan)

Appropriate Applications and Siting Constraints:

Infiltration basins should be considered wherever site conditions allow and the
design water quality volume exceeds 0.1 acre-feet. Appropriate sites for
infiltration basins have sufficient soil permeability (both vertical and horizontai),
have a sufficiently low water table, do not present a threat to local groundwater
quality and are at a sufficient elevation to allow gravity drainage (of the basin) for
maintenance purposes.
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The following steps are recommended for determining the feasibility of infiltration
BMPs. The major components are Pre-screening, Site Screening, Site
Investigation and Preliminary Design.

1. Pre-Screening for the Infiltration BMP

Pre-screening for the infiltration BMP involves collecting site-specific information
necessary to determine, in consultation with the RWQCB, whether infiltration is
an appropriate storm water treatment for the site. No field-testing is anticipated
during this phase. The steps involved in pre-screening include:

1. Information collection; and -
2. Preliminary determination of infiltration appropriateness through
consultation with RWQCB on the results.
The following sections describe the steps involved.

Information Collection

Some of the basic site-specific data required for the determination of the
appropriateness of the infiltration BMP are found in the sources listed below.
Additional data may be required for local conditions. Data collected by the
project engineer or proponent include, but may not be limited to:

e Outfall inventory data (if available), project alignment, right-of-way, annual
average daily traffic (ADT), outfall locations, and other basic project maps
and data;

o Tributary drainage areas and surrounding land uses (from outfall
inventory, as-builts, aerial photographs, GIS data from the County and
local planning agencies);

e Site surface hydrology data: tributary drainage area, runoff coefficients,
drainage network, travel times, etc., needed to design facilities to the
County’s hydrologic/hydraulic criteria;

e Basin Plan groundwater beneficial uses and known impairments
(RWQCB);

e If available, runoff quality data for appropriate land use in catchment area;
o \Water quality treatment volume per County SUSMP;
e Site soil characteristics:

~ Indigenous soil types: NRCS soil maps and corresponding
hydrologic soil classes;

- Soil infiltration rates (estimated and from any existing on-site testing
in the vicinity by others); and
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Project grading plans or as-built plans (if retrofit), if available.

Existing groundwater and hydrogeology information:

Maps of local aquifers underlying the alignment or location of the
proposed project;

Aquifer groundwater quality and seasonal groundwater levels:
monitoring well data, U.S. Geological Survey (USGS), Department
of Water Resources (DWR), and local public agency maps and
databases;

Local groundwater quality concerns: Consult RWQCB, California
Department of Health Services (DHS), local environmental/health
department (city/county);

Site hydrogeology (from any existing boring logs: lenses, hardpan,
etc.);

Known contaminated groundwater plumes (RWQCB); and

Groundwater rights data: adjudicated basins, other rights (RWQCB,
DHS); and

State Water Information Management System data for project area

(SWRCB).

During the data collection process, the proponent should brief the RWQCB
regarding the project for which the BMP is being considered, and request
assistance in the data collection process as needed.

Preliminary Determination for Appropriateness of Infiltration

Once the data above have been collected and placed in the context of the
alignment and/or location of the facility being considered for infiltration BMPs, the
project engineer will use the data collected and follow the procedure outlined in

below.

Salient steps include:

Determine if the San Diego Basin Plan or other local ordinances provide
influent limits on quality of water that can be infiltrated. Compare with
runoff quality, and determine if infiltration is permissible. If not, consider

1.

detention basins.

Determine if local agencies, public health authorities, legal restrictions, or
other concerns preclude consideration of infiltration of storm water runoff.
Consult with RWQCBE and representatives of appropriate authorities as
needed. If infiltration into the aquifer is not acceptable to local authorities,
consider detention basins.

Estimate the quality of runoff from the facility draining into the proposed
infiltration basin using data from a storm water database and/or annual
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research summaries.

Compare the estimated runoff water quality with available groundwater
quality data, using receiving water objectives from the RWQCB Basin Plan
for each groundwater beneficial use. Determine if the separation between
the maximum anticipated seasonal high groundwater and the proposed
basin invert is at least 3 m (10 ft). Tabulate the results and make a
preliminary determination of the appropriateness of the infiltration BMP.

4. Contact the RWQCB to review procedures followed, what information is
available and what information is not available. Present the compiled data
and the results of the preliminary determination to the RWQCB.

5. The County will jointly review the data, and, if necessary, gather additional
existing information if available data are deemed insufficient for a
preliminary determination. The County will then re-convene to make the
determination on whether to proceed with infiltration.

If the determination is negative (infiltration not appropriate), consider detention
basins. If determination is positive (infiltration potentially appropriate), proceed to
infiltration site screening.

2. Site Screening

Using data gathered in the pre-screening process, perform an initial desktop
screening of sites to narrow the number of potential sites to those that can be
considered for field investigations. As needed, collect additional information, and
follow the procedures below:

e Estimate soil type (consider NRCS Hydrologic Soil Groups (HSG) A, B,
or C only, as shown in Table 5-4) from soil maps and/or USDA soil
survey tables and/or background information; in areas where septic
systems are in widespread use, the County Environmental Health
Department should have information on appropriate soil types for
infiltration of onsite wastewaters.
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TABLE F-4: TYPICAL INFILTRATION RATES FOR
NRCS TYPE AND HSG CLASSIFICATIONS

HSG Infiltration Rate
NRCS Soil Type Classification cm/hr {(in/hr)
Sand A 20 (8.0)
Loamy sand A 5.1 (2.0)
Sandy loam B 2.5 (1.0)
Loam B 1.3* (0.5)*
Silt loam C 0.6 (0.25)
Sandy clay loam C 0.4 (0.15)
Clay loam & silty clay loam D <0.2 (<0.09)
Clays D <0.1 (<0.05)
' Minimum rate for infiltration basins. Silt loams may also be acceptable (HSG C) if geotechnical
investigations demonstrate adequate infiltration rates.

e Also review other key available data: percent silt and clay, presence of
a restrictive layer, permeable layers interbedded with impermeable
layers, and seasonal high water table. Other geotechnical
considerations include location in seismic impact zones, unstable
areas, such as landslides and Karst terrains, and those with soil
liquefaction and differential settlement potential. Generally, sites
should not be constructed in fill, or on any slope greater than 15
percent.

e The minimum acceptable spacing between the proposed infiltration
basin invert and the seasonal high water table is 3 m (10 feet). Ifa
separation of less than 3 m (10 feet) is proposed, the approval of the
local RWQCB is required.

e Infiltration basins should not be sited in locations over previously
identified contaminated groundwater plumes. Setback distance should
be determined in coordination with the RWQCB.

e Estimate infiltration rate for maximum infiltration for soil type using
Table F-4.

e Estimate the area required for infiltration as follows:

Aest = 12-SF-WQV/ Kest (Eg. 1)
Where:

Asst = estimated area of invert of basin, ft?

12 = conversion factor from inch to feet

SF = safety factor of 2.0

waQyv = water quality volume calculated from the design
storm, ft° "

Kest estimated infiltration rate from Table 5-4, in/hr

I

t

The infiltration basin should be located outside the 9 m (30 ft) clear
recovery zone, 300 m (1,000 ft) from any municipal water supply well,

draw-down time, 48 hours
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30 m (100 ft) from any private well, septic tank or drain field, and 60 m
(200 ft) from a Holocene fault zone.

3. Site Investigation

1. Obtain list of candidate sites (within project limits) that pass the screening
process, if available).

2. Perform site investigation to identify any: (a) Regulatory permit required,
(b) major underground utility interference, (c) Transportation improvement
plan conflicts, or (d) General plan land use data for tributary area.

3. If the parcel is outside of R/W, for planning to proceed, it must generate
greater than 50% of the total tributary runoff. Otherwise discontinue
investigation of parcel.

4. Assess the feasibility (degree of plumbing and available area) of directing
runoff from additional tributary area to the site (other off-site areas are
secondary). Consider potential downstream impacts from diversions and
cost of diverting additional flow. Diversions of tributary area to
unimproved conveyances (creeks/streams) is prohibited. Diversions to
improved conveyances may be permitted if it can be demonstrated that
the conveyance has sufficient capacity to accommodate the additional
flow.

5. Investigate feasibility of infiltration using criteria above and procedure in
Section 4: Procedure for preliminary infiltration basin site investigation.
Recalculate and verify area requirements using the collected field data.
Use Equation 1 above and the lowest measured infiltration rate to
calculate area of basin.

6. If an infiltration basin is feasible, proceed to Section 5 Preliminary Design.

4, Procedure for Preliminary Infiltration Basin Site Investigation

The following scope of work defines the steps for infiltration basin feasibility
studies. This scope of work provides for a level of investigation necessary to
determine if an infiltration basin may be feasible on the subject site. The
screening procedure is terminated if the site does not meet the criteria for any
step, and assessment of the site continues for a detention basin.

The depth to groundwater must be known as the first step in feasibility because a
high groundwater table can lead to infiltration failure and potential contamination
of the groundwater table. The in situ infiltration rate at the basin invert must also
be known to ensure that infiltration of the calculated water quality volume is
possible within 48 hours. Due to the extreme variability of site conditions, field
investigation is required to determine the depth to groundwater and in situ
infiltration rate.

F13



APPENDIX F TREATMENT BMP DESIGN GUIDELINES

The scope of work comprises two phases:

e Initial Investigation; and
e Detailed Investigation as described below.

Initial Investigation

The initial investigation comprises two parts: A) Initial technical field screening
and determination of groundwater elevations, and B) Geotechnical investigation
for soil lithology and select chemical testing. To streamline the initial
investigation phase, Part A will be performed first, followed by Part B if the Part A
criterion of at least 3 m (10 ft) clearance for the groundwater elevation below the
basin invert is satisfied and the engineer approves the site for further
consideration. Consult the local RWQCB for approval of proposed groundwater
separation less than 3 m (10 ft).

Part A Initial Technical Field Screening and Determination of Groundwater
Elevation

An initial indication of the seasonal high groundwater water table elevation will be
determined by using a piezometer, previous studies, or other accepted
geotechnical means. The piezometer will be installed to a depth of at least 6 m
(20 ft) below the proposed basin invert using the direct push or other suitable
method. Groundwater levels will be observed for at least 24 hours after
installation. As part of this task, an engineer will conduct a site reconnaissance
to evaluate the site conditions. Site screening criteria in Section 2 should be
considered. ‘

A regional groundwater review will be performed based on the available data,
including, but not necessarily limited to:

e Previously compiled databases on potential BMP sites (such as outfall
inventory databases);

e Data and maps available from regional government databases, DWR,
and the County sources;

e Local soil survey data from the NRCS and other sources;

= Soil lithology, infiltration rate and groundwater depth data from the County
or other specialists that approve septic system installations in the local
area;

e Information on local groundwater beneficial uses and groundwater quality
issues from the RWQCBSs and other water agencies; and

e Information on local groundwater-related drinking water issues from DEH.

The geotechnical professional will make a determination on a site-by-site basis,
whether the groundwater elevation determined after 24 hours can be considered
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to be a reasonable indication of the seasonal high water table for the purposes of
the evaluation of the groundwater depth criteria, described below. If such
determination cannot be made reasonably based on the available data, the site
will be recommended for a longer period of water table elevation monitoring, as
necessary.

If the initial seasonal high groundwater elevation indication is within 3 m (10 ft) of
the invert of the proposed infiltration basin, the site will be eliminated from further
consideration unless the local RWQCB requires installation of an infiltration basin
with less than 3m separations to groundwater, and that provides adequate
groundwater protection. If there is not a reliable indication that the seasonal high
water table is at least 3 m (10 ft) below the invert of the proposed infiltration basin
(i.e., if there is reason to believe the water table may rise to within 3 m (10 ft) of
the proposed invert), a more extensive groundwater table elevation investigation
will be performed as outlined below in Part 2.C of the Detailed Investigation
procedure described below. If the groundwater elevation at the site clearly
exceeds 3 m (10 ft) from the proposed basin invert and all other criteria in the
initial investigation are satisfied, a detailed groundwater elevation determination
will not be required.

Part B Geotechnical Investigation for Soil Lithology and Select
Chemical Testing

An initial soil investigation will be performed to adequately understand soil
lithology and determine:

e [fthere are potential problems in the soil structure that would inhibit the rate
or quantity of infiltration desired; or

e If there are potential adverse impacts that could result from locating the
infiltration basin at the site to either structures, slopes or groundwater.

Geotechnical trenches (or at the option of the engineer, a boring may be used)
will be dug using a backhoe at one or two locations within each site, depending
on the site conditions. Clearance of the site for hazardous contaminants through
the appropriate District should be done prior to drilling by the geotechnical
professional conducting the work. Underground Service Alert (USA) clearance
will also be obtained. The trenches will be at least 2 m (6 ft) long and 2 m (6 ft)
deep below the proposed basin invert. The soil profiles will be carefully logged to
determine variations in the subsurface profile. Of greatest importance is the
presence of fine-grained materials such as silts and clays, which should be
determined by direct measurement of particle size distribution. It is anticipated
that two to four soil samples will be collected for determination of the soil particle
size distribution at each site. Samples will be collected from the soil profiles at
different horizons and transported to a laboratory for soil texture and chemical
testing as described below:
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e Soil textures that tend to promote infiltration include sands, loamy sands,
sandy loams, and loams (and possibly some of the coarser silt loams) in
the NRCS classification system, or GW, GM, SP, SW and GC, SC, SM,
ML (unified soil classification), subject to clay and clay/silt percentages
shown below and the judgment of the field engineer or soil scientist.

e The soil in the first 300 mm (12 inches) below the basin invert will be
tested for organic content (OC), pH, and cation exchange capacity (CEC).
Values that promote pollutant capture in the soil are: OC > 5 percent, pH
in the range of 6-8, and CEC > 5 meq/100 g of soil. In general, the soil
should not have more than 30 percent clay or more than 40 percent of
clay and silt combined.

In addition, the trenches should be examined for other characteristics that may
adversely affect infiltration. These include evidence of significant mottling
(indicative of high groundwater), restrictive layer(s), and significant variation in
soil types horizontally and vertically. A summary report will be prepared
addressing the issues noted above, with recommendations on the suitability of
the site for infiltration and the necessity of carrying out the next phase of the
investigation. (All the site reports will ultimately be combined in a single report.)
Caltrans will give the ‘go/no go’ instructions for the detailed investigation phase
for the sites deemed acceptable from the initial investigation.

Detailed Investigation

If the site conditions still appear favorable to infiltration after the geotechnical
review and soil investigations, a detailed field investigation will be undertaken,
which includes Part A, Detailed Subsurface Soil Investigation, Part B, In-Hole
Conductivity Testing, and Part C, Detailed Groundwater Elevation Determination.

Part A Detailed Subsurface Soil investigation

Borings will be drilled to a maximum depth of 15 m (50 ft) (or refusal) for each
detailed investigation location at the discretion of the geotechnical professional.
Samples will be obtained at 1.5 m (5-ft) intervals for soil characterization and
laboratory testing. Bulk samples will also be collected at shallow depths to verify
information collected in Parts A and B of the Initial Investigation.

Part B In-hole Conductivity Testing

Infiltration rate tests or another method approved by the geotechnical engineer
will be performed at the proposed basin invert. The tests will be located to
measure infiltration rates in the bed of the proposed basin.

The minimum acceptable infiltration rate as measured in any of the test holes is
1.3 em/hr (0.5 in/hr). If any test hole shows less than the minimum value, the site
will be disqualified from further consideration. If the infiltration rate at the site is
significantly greater than 6.4 cm/hr (2.5 in/hr), the RWQCB must be consulted,
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and the RWQCB must conclude that the groundwater quality will not be
compromised, before approving the site for infiltration.

If the site is constructed in fill or partially in fill, it will be excluded from
consideration unless no silts or clays are present in the soil boring. Fill tends to
be compacted, with clays in a dispersed, rather than flocculated state, greatly
impacting permeability.

The geotechnical investigation will be sufficient to develop a good understanding
of how the storm water runoff will move in the soil (horizontally or vertically), and
if there are any geological conditions that could inhibit the movement of water.

Part C Detailed Groundwater Elevation Determination

If a detailed investigation to determine the groundwater elevation is required per
the guidance above and, in the opinion of the engineer, the seasonal high
groundwater elevation may come within 3 m (10 ft) of proposed basin invert) at
least one and possibly two (per the recommendation of the geotechnical
engineer) groundwater monitoring wells will be installed. One well will be
installed within the proposed basin footprint and the other, if needed, will be
installed near the basin but downgradient by about 10 m (30 feet). The wells will
be observed over a wet and dry season. This observation period will be
extended to a second wet season (at the direction of the County) if the first wet
season produces rainfall less than 80% of the historical average. The minimum
acceptable spacing between the proposed infiltration basin invert and the
seasonal high water table, as measured at either of the two established
monitoring wells, is 3 m (10 ft), unless, in coordination with the RWQCB, it can be
demonstrated that the groundwater will not be adversely impacted. A
geotechnical professional will oversee the detailed investigation and must also
consider other potential factors that may influence the groundwater elevation,
such as local or regional groundwater recharge projects, future urbanization or
agriculture. The geotechnical professional shall also examine the soil borings for
indications of previous high water.

A final geotechnical report, overseen by a geotechnical professional,
summarizing the findings of the investigation will be prepared. The report will

include all results from the initial as well as detailed investigation phases of the
feasibility study.

5. Preliminary Design

Table F-6 summarizes preliminary design factors for infiltration basins.
1. Obtain site topography (one-half meter contours, 1:500 scale). Extend

topography 25 m beyond the site perimeter in all directions and along the
drain line to the location of the outfall to the local receiving water.
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2. Develop a conceptual grading plan for improvements showing basin,
maintenance access, basin outlet and extent of R/W requirements to
accommodate the improvements. The basin invert must not have a slope

of greater than 3%.

3. Develop unit cost-based cost estimate to construct the infiltration basin.
Include allowances for hazardous/unsuitable materials, traffic
management, storm drain system improvements (as needed and
determined by engineer).

4. Develop single paragraph assessments of: nonstandard design features,
impact on utilities, hydrology (WQV, peak flow, land use), R/W total area
needed, current ownership), planting and lighting, permits, hazardous
materials, environmental clearance and traffic management.

TABLE F.5: SUMMARY OF INFILTRATION BASIN

SITING AND DESIGN CRITERIA

Description

Applications/Siting

Preliminary Design Factors

Depressions designed to hold
runoff and infiltrate into the soil
without discharge

Treatment Mechanism:
s Infiltration
Pollutants removed:
e All constituents

e >3 m{w ft) to seasonally
high water table (> 1.2m [4
ft] if justified by adequate
groundwater observations
for a minimum of 1 year)

e Soil infiltration rate > 1.3
cm/hr (0.5 in/hr)

o Clay content < 30%, and <
40% clay and silt combined

e  Sufficient horizontal
hydraulic capacity

e Infiltrated water is unlikely
to affect the stability of
downgradient structures,
slopes, or embankments

e Runoff quality is >
standards for infiltration to
local groundwater

= If pretreatment is required,
only approved BMPs
should be considered

Consult with RWQCB, water
agencies, vector control
authorities, and local utilities

e  Maintenance access (road
around basin and ramp to
basin invert)

e  Optional upstream diversion
channel or pipe, or
downstream overflow
structure

e  Flood control spillway

e  Scour protection on inflow
and spillway

e  Size to capture the 24-hr
water quality volume

o Infiltrate water quality volume
within 48 hours

¢ Use ¥ the measured
infiltration rate to size the
basin

e >3 mdowngradient and 30
m {100 ft) upgradient from
structural foundations

> 30 m (100 ft) from drinking
water wells

Emergency/maintenance gravity
drain
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Attachment F: Operations and Maintenance Program

Maintenance agreement to be completed at the time of final engineering. See Section
6.0 of the SWMP for discussion regarding BMP maintenance.



Attachment G: Fiscal Resources

Fiscal Resources are discussed in Section 6.2 of the SWMP document.



ATTACHMENT H

CERTIFICATION SHEET

This Storm Water Management Plan has been prepared under the direction of the
following Registered Civil Engineer. The Registered Civil Engineer aftests to the
technical information contained herein and the engineering data upon which
recommendations, conclusions, and decisions are based.

W Wil

Paul D. Haaland Date
Registered Civil Engineer
RCE No. 63656, Exp. 9/30/10




Attachment I: Addendum

Information added to this SWMP after approval shall be entered in this attachment.



