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Key Trends in Liquefaction-Induced Building Settlement
Jorge Macedo, S.M.ASCE1; and Jonathan D. Bray, F.ASCE2

Abstract: Dynamic soil-structure interaction effective stress analyses are performed to identify key trends in the settlement of buildings with
shallow foundations affected by soil liquefaction. Over 1,300 analyses are performed by systematically varying subsurface conditions and
building properties while applying 36 earthquake motions. Shear-induced soil deformation mechanisms govern during strong shaking, whereas
volumetric-induced deformation mechanisms contribute more significantly after shaking. The analytical results identify the key parameters
controlling shear-induced building settlement due to liquefaction. The relative density of the liquefiable layer is the key soil engineering property,
and its thickness and depth are important soil profile characteristics. Building contact pressure is the most important building parameter, and
building width is also important. The groundmotion intensity parameters that correlate best with building settlement are standardized cumulative
absolute velocity, Arias intensity, and 5% damped 1-s spectral acceleration. The postliquefaction bearing capacity factor of safety indicates when
large building settlements are possible. DOI: 10.1061/(ASCE)GT.1943-5606.0001951. © 2018 American Society of Civil Engineers.

Introduction

Liquefaction-induced settlement of shallow-founded buildings has
damaged many buildings during major earthquakes. It is infor-
mative to categorize liquefaction-induced ground movements as
ejecta-induced, shear-induced, or volumetric-induced deformations
(Bray and Dashti 2014). When a significant amount occurs, the
sediment ejecta mechanism is often the dominant factor because
it physically transports soil that was supporting the foundation to
the ground surface. In many other cases, building settlement is
governed primarily by shear-induced mechanisms as a result of
soil-structure-interaction (SSI)-induced ratcheting and bearing
capacity-type ground deformations. Volumetric-induced mecha-
nisms such as sedimentation and postliquefaction reconsolidation
can also produce significant building settlement.

Nonlinear dynamic SSI effective stress analyses, using a soil con-
stitutive model and numerical method shown to capture field case
history observations and experimental data, can provide salient in-
sights regarding shear-induced and volumetric-induced liquefaction
building settlement mechanisms (e.g., Bray and Dashti 2014). Sev-
eral researchers employed nonlinear dynamic SSI effective stress
analyses to capture key features observed in experiments modeling
structures founded atop liquefiable soils (e.g., Elgamal et al. 2005;
Popescu et al. 2006; Shakir and Pak 2010; Dashti and Bray 2013;
Karamitros et al. 2013; Karimi and Dashti 2016a, b). Travasarou et al.
(2006) and Luque and Bray (2015, 2017) performed back-analyses
of buildings damaged by liquefaction in the 1999 Kocaeli and 2011
Christchurch earthquakes with success. Their analyses capture many
of the key aspects of the soil and building responses well. Thus,
there is confidence that nonlinear dynamic SSI effective stress analy-
ses can be used to investigate the important shear-induced and
volumetric-induced liquefaction building settlement mechanisms.

Ejecta-induced building settlement cannot be captured with
continuum-based analyses. More work is required before methods
for estimating ejecta-induced settlement can be used with confi-
dence. Currently, it is best to use liquefaction ground failure indices
(e.g., LSN; van Ballegooy et al. 2014), the Ishihara (1985) design
chart, and case histories (e.g., Bray and Sancio 2009) to develop
rough estimates of ejecta-induced building settlement.

Volumetric-induced liquefaction settlement can be estimated
with simplified empirical procedures developed to estimate post-
liquefaction, one-dimensional (1D) free-field reconsolidation set-
tlement (e.g., Ishihara and Yoshimine 1992; Zhang et al. 2002).
Fewer procedures are available for estimating shear-induced lique-
faction building settlement. These procedures were generally
based on a limited number of generalized analyses. For example,
Karamitros et al. (2013) present a procedure based on the analyses
of buildings founded on uniform sand deposits with clay crusts
undergoing primarily sinusoidal excitations. While the previous
studies provide useful insights, additional research is warranted
to investigate a wider range of earthquake, soil, and structural char-
acteristics using different soil constitutive models and numerical
methods. This study utilizes nonlinear dynamic SSI effective stress
analyses of a variety of structures founded atop a three-layer soil
deposit, wherein the middle layer is liquefiable, shaken by realistic
earthquake ground motions (Macedo 2017). The analytical results
are interpreted to provide insights into the complex phenomenon of
liquefaction-induced building settlement and to identify the key
earthquake, soil, and structural characteristics governing the impor-
tant shear-induced component of liquefaction building settlement.
The trends identified through this study form the basis of a simpli-
fied procedure developed by Bray and Macedo (2017) for estimat-
ing liquefaction-induced building settlement. In this paper, the
numerical model and analyses of this study are described. The
results are interpreted to bring forth salient insights. Key earth-
quake, geotechnical, and structural parameters are identified, and
the principal findings are presented in the conclusions.

Overview of Numerical Parametric Study

Numerical Procedures

Nonlinear dynamic SSI effective stress analyses are performed us-
ing the two-dimensional (2D) plane strain finite-difference method

1Postdoctoral Scholar, Dept. of Civil and Environmental Engineering,
Univ. of California, Berkeley, CA 94720-1710 (corresponding author).
Email: macedo@berkeley.edu

2Professor, Dept. of Civil and Environmental Engineering, Univ. of
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and Geoenvironmental Engineering, © ASCE, ISSN 1090-0241.
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program FLAC version 7.0 (Itasca 2011). PM4Sand version 3
(Boulanger and Ziotopoulou 2015) is utilized in FLAC to model the
cyclic response of saturated sand. PM4Sand is a stress-ratio con-
trolled, critical state compatible, bounding surface plasticity plane
strain soil constitutive model. It captures trends observed empiri-
cally and experimentally in the cyclic response of saturated sand,
including pore-water pressure generation, liquefaction triggering,
and plastic strain accumulation during successive shearing cycles
(Boulanger and Ziotopoulou 2015).

PM4Sand has three primary model parameters. Relative density
(Dr) is an important primary parameter. It is defined in this study
for each soil unit in the numerical model. The shear modulus
coefficient (Go) is another primary parameter calculated as
(Boulanger and Ziotopoulou 2015)

Go ¼ 167

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
46D2

r þ 2.5
q

ð1Þ

This parameter controls the stress-dependent elastic shear
modulus (G) through

G ¼ GoPa

�
σm

Pa

�
0.5

ð2Þ

where Pa is the atmospheric pressure (101.3 kPa) and σm is the
mean effective confining pressure (Boulanger and Ziotopoulou
2015). The contraction rate parameter (hpo) is the third primary
parameter. Its value is determined through element test analyses
to achieve the target cyclic resistance ratio (CRR) at 15 cycles.
The Boulanger and Idriss (2016) simplified liquefaction procedure
is employed to define the target CRR as a function of relative den-
sity. Default values calibrated by Boulanger and Ziotopoulou
(2015) for generalized sand-like cyclic response are used for the
18 secondary model parameters. The sand’s hydraulic conductivity
is set to 0.005 cm=s (except when it is varied in a subset of the
analyses), and it remains constant during the analysis, which is
the approach used by other researchers who focused on the shear-
induced liquefaction building settlement measured in centrifuge
tests (e.g., Dashti and Bray 2013; Karimi and Dashti 2016a).

Typical frame structures composed of beam elements and
founded on a reinforced concrete mat with a sufficient number of
floors to capture the important modes of shaking are analyzed. The
2D SSI analyses employ the tributary mass and stiffness of the
structure, which achieves the targeted structural system’s funda-
mental period and building contact pressure at the foundation.
Back-analyses by Luque and Bray (2015, 2017) confirmed this
approach could capture key aspects of the seismic performance
of what are inherently three-dimensional (3D) structural systems.

There are aspects of a 3D problem that cannot be captured di-
rectly in a 2D analyses (e.g., water flow in the out-of-plane direc-
tion); however, engineers commonly employ 2D analyses because
there is rarely sufficient subsurface characterization to warrant
developing a detailed 3D model. Importantly, 2D analyses have
been shown to capture well the response of 3D buildings and
ground conditions in the back-analysis of centrifuge experiments
(e.g., Dashti and Bray 2013) and field case histories (e.g., Luque
and Bray 2015, 2017). The results of the 2D analyses presented in
this paper provide useful insights to engineers who perform 2D
nonlinear effective stress SSI effective stress analyses to evaluate
liquefaction-induced building settlement, which is the state-of-
the-art in engineering practice.

The flexural stiffness (EI) of the mat, column, and beam ele-
ments is 1,100, 450, and 340 MN · m2, respectively. The density
of these elements is adjusted to obtain the target building contact
pressure and the desired fixed-base structural fundamental period,
which varied from 0.17 to 0.6 s. A compliant base with shear wave
velocity of 760 m=s and unit weight of 23 kN=m3 is used with
the quiet absorbing viscous boundary developed by Lysmer and
Kuhlemeyer (1969) consisting of two sets of dashpots attached
independently to the mesh in the normal and shear direction
element. A seismic excitation consistent with the selected outcrop
acceleration-time history is applied as a shear stress-time history
to elastic bedrock, following the recommendations of Mejia and
Dawson (2006). Lateral boundaries are four times the building
width away from the building; moving them does not influence
the results. Lateral boundaries mimic free-field conditions by con-
necting their nodes at each depth. The element size is selected to
allow for significant variability in the earthquake-induced shear
strain developed within the liquefiable layer. Element height was
set to 1 m because reducing its height further did not produce sig-
nificantly different results. The elements can transmit frequencies
up to about 30 Hz. Interface elements are not used at the building-
soil contact because preliminary analyses showed the estimated
settlements are not sensitive to their use and employing them
increases unnecessarily computational demand due to the smaller
time-step they require.

Analytical Models

A suite of analyses is performed to evaluate the effects of specific
soil conditions, building configurations, and ground motion char-
acteristics on the magnitude of shear-induced building settlement
due to liquefaction. The baseline analytical model is shown in
Fig. 1. The ground consists of three soil layers: a nonliquefiable
crust layer of thickness HC, a liquefiable soil layer of thickness

Fig. 1. (Color) Baseline case model with water table depth at 2 m. Lateral node boundaries are attached to represent free-field conditions. (Data from
Bray and Macedo 2017.)

© ASCE 04018076-2 J. Geotech. Geoenviron. Eng.
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HL with relative density Dr, and a nonliquefiable base soil layer of
thickness HB. The water table is set at the base of the nonliquefi-
able crust layer. The building is defined by its width B, height H,
and foundation contact pressure Q. The range of ground conditions
and building configurations examined in these dynamic SSI effec-
tive stress analyses as well as the baseline case values of the afore-
mentioned parameters are given in Table 1. Importantly, the relative
density of the middle liquefiable soil layer varies from 35% to 90%,

and its thickness varies from as thin as 1 m to as much as 18 m. The
depth of the top of the liquefiable layer is varied through changing
HC from 1 to 6 m. Typical 2-story to 8-story buildings are modeled
with Q varying from 20 to 240 kPa,H varying from 6 to 24 m, and
B varying from 6 to 24 m. Through varying each parameter as
noted in Table 1, a total of 105 different models are analyzed.

Earthquake Ground Motions

Table 2 lists the 36 ground motion records used in this study. The
first 12 acceleration-time histories (i.e., ground motions 1–12 in
Table 2) were recorded during shallow crustal earthquakes along
active plate margins. Each of these primary records are input as
outcropping rock motions in each of the 105 analytical models
discussed previously resulting in 1,260 analyses. Twenty-four
more ground motion records are input to a subset of the analytical
models to investigate the potential effects of particular character-
istics of other earthquake motions. Ground motions 13–24 include
amplitude-scaled versions of the original 12 records to examine the
effects of ground motion intensity on the liquefaction-induced
building settlement. Ground motions 25–36 include lower-intensity
records to examine the effects of applying less intense motions.
A total of 1,308 nonlinear dynamic SSI effective stress analyses
were performed by Macedo (2017).

Table 1. Parameters considered in sensitivity study

Parameter Description Values used Baseline case

HC Nonliquefiable layer
thickness (m)

1, 2, 4, 6 2

HL Liquefiable layer
thickness (m)

1, 2, 3, 6, 12, 18 3

HB Thickness below
liquefiable layer (m)

20-HL-HC 15

Dr Liquefiable layer relative
density (%)

35, 50, 60, 75, 90 50

B Building width (m) 6, 12, 24 12
H Building height (m) 6, 12, 24 12
Q Foundation contact

pressure (kPa)
20, 40, 80, 160, 240 80

Source: Data from Bray and Macedo (2017).

Table 2. Earthquake ground motions used in the SSI analyses

Number NGA numbera Earthquake Site/component Mw Rrup (km) Site class factor Amplitude scale

1 4,455 Montenegro Herceg Novi/000 7.1 26 C 2.2
2 6,928 Darfield LPCC/080 7.0 26 C 1.0
3 1,012 Northridge LA 00/000 7.1 10 C 1.5
4 1,111 Kobe Nishi-Akashi/000 6.9 7 C 1.25
5 164 Imperial V Cerro Prieto/147 6.5 15 C 1
6 1,787 Hector Mine Hector/000 7.1 10 C 1
7 2,111 Denali R109/090 7.9 43 B 3
8 830 Mendocino Shelter Cove Airport/000 7.0 29 C 1
9 952 Northridge Beverly Hills/035 6.7 18 C 1.3
10 1,512 Chi-Chi TCU/078 7.6 8 C 1
11 164 Imperial V Cerro Prieto/147 6.5 15 C 2
12 1,787 Hector Mine Hector/000 7.1 10 C 1.5
13 3,750 Mendocino Loleta Fire Station/270 7.0 24 C 1
14 448 Morgan Hill Anderson Dam/340 6.2 3 C 1
15 6,928 Darfield LPCC/170 7.0 26 C 2
16 1,012 Northridge LA 00/090 6.7 19 C 3
17 1,111 Kobe Nishi-Akashi/090 6.9 7 C 2.4
18 1,162 Kocaeli Goynuk/000 7.5 32 C 3
19 164 Imperial V Cerro Prieto/237 6.5 15 C 2
20 1,787 Hector Mine Hector/090 7.1 10 C 2
21 265 Victoria Cerro Prieto/045 6.3 14 C 1
22 753 Loma Prieta Corralitos/000 6.9 4 C 1
23 830 Mendocino Shelter Cove Airport/000 7.0 29 C 2
24 952 Northridge Beverly Hills/125 6.7 18 C 2.3
25 690 Whittier N San Gabriel/180 6.0 15 C 1
26 1,612 Duzce Lamont 1059/000 7.1 4 C 1
27 2,622 Chi-Chi TCU071/000 6.2 17 C 1
28 33 Parkfield Temblor pre/205 6.2 16 C 1
29 3,943 Tottori SMN015/000 6.6 9 C 1
30 4,132 Parkfield Parkfield/000 6.0 5 C 1
31 4,457 Montenegro Ulcinj/000 7.1 4 C 1
32 4,477 L’Aquila Gran Sasso/000 6.3 6 C 1
33 1,078 Northridge Santa Susana Ground/360 6.7 17 C 1
34 125 Friuli Tolmezzo/000 6.5 16 C 1
35 1,618 Duzce Lamont 531/531 7.1 8 C 1
36 587 NZ-02 Matahina Dam/083 6.6 16 C 1

Note: 12 primary earthquake ground motion records are listed first.
aPEER NGA-West2 Database (Bozorgnia et al. 2014).

© ASCE 04018076-3 J. Geotech. Geoenviron. Eng.
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Earthquake ground motions are characterized using several inten-
sity measures (IM), including: PGA: peak ground acceleration (g);
PGV: peak ground velocity (cm=s); Ia: Arias intensity (m=s);
CAVdp: standardized cumulative velocity (g-s); D5−95: significant
duration (s); SIR: shake intensity rate (m=s=s); Tm: mean period (s);
Sa1: 5%-damped spectral acceleration at T ¼ 1 s (g); and SaT: 5%
damped spectral acceleration at T = fundamental period of the
structure (g) (Arias 1970; Campbell and Bozorgnia 2011; Trifunac
and Brady 1975; Dashti et al. 2010; Rathje et al. 2004). Cumulative
absolute velocity and Arias intensity are highly informative IMs
because they integrate the important effects of ground motion in-
tensity, frequency content, and duration on the dynamic response of
SSI systems (e.g., Kramer and Mitchell 2006; Dashti et al. 2010;
Karimi and Dashti 2017). As the parameter CAVdp is used exten-
sively in this paper, its definition is provided as (Campbell and
Bozorgnia 2011)

CAVdp ¼
XN
i¼1

�
HðPGAi − 0.025Þ

Z
i

i−1
jaðtÞjdt

�
ð3Þ

where N is the number of discrete 1-s time intervals, PGAi is the
value of the peak ground acceleration (g) in time interval i (inclu-
sive of the first and last values), and HðxÞ is the Heaviside step
function [HðxÞ ¼ 0 for x < 0 and HðxÞ ¼ 1 for x ≥ 1]. CAVdp

is set to 0.0 if CAVdp ≤ 0.16 g · s or the 5% damped spectral
acceleration in the period range from 0.1 to 0.5 s does not exceed
0.20 g.

PGA varies from 0.15 to 0.65 g, PGV varies from 8 to 65 cm=s,
Ia varies from 0.6 to 6 m=s, and CAVdp varies from 0.5 to 3 g · s

for the 12 primary earthquake ground motion (i.e., ground motions
1–12 in Table 2). Ground motions 2 and 8 represent relatively low-
intensity ground motions (CAVdp < 0.5 g · s, Ia < 0.8 m=s), and
ground motions 10–12 represent high-intensity ground motions
(CAVdp > 1.75 g · s, Ia > 4 m=s). Ground motions 13–24 has
PGA values from 0.27 to 1.2 g, PGV values from 15 to
110 cm=s, Ia values from 0.9 to 13 m=s, and CAVdp values from
0.5 to 3.2 g-s. Ground motions 25–36 have PGA values from 0.15
to 0.4 g, PGV values from 8 to 25 cm=s, Ia values from 0.35 to
0.85 m=s, and CAVdp values from 0.22 to 0.52 g-s to examine
the effects of less intense motions. The analytical models are
subjected to a wide range of earthquake ground motions, with a
deliberate bias toward ground motions of sufficient intensity to pro-
duce meaningful liquefaction-induced building settlement.

Results of the Parametric Study

Insights from Analytical Results

Before examining trends in the results, insights from examining
detailed results of the dynamic SSI effective stress analyses are
shared. Excess pore-water pressure (ue) generated by the PM4Sand
model and the resulting total head in the soil profile for a repre-
sentative case are shown in Fig. 2. As shown in Figs. 2(a and b),
pore-water pressures increase significantly near the start of intense
shaking. The generated pore-water pressures under the building are
higher during strong shaking. The additional cyclic shear strains
induced by the dynamic response of the structure in the soil under-
lying it contribute to the larger pore-water pressures generated

Fig. 2. (Color) Groundwater response to cyclic loading from ground motion 1 for baseline case: (a) free-field ground surface acceleration-time history;
(b) excess pore-water pressure-time history in middle of the liquefiable layer under the building and in free-field; (c) total head distribution at t ¼ 11 s;
(d) total head distribution at t ¼ 15 s; and (e) total head distribution at t ¼ 40 s. The vertical dotted lines indicate the outer edges of the building.

© ASCE 04018076-4 J. Geotech. Geoenviron. Eng.
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beneath the building. Also, the higher confinement imposed by the
building increases the capacity for pore-water pressure generation
and enhances the sand’s contractive response. However, pore-water
pressure ratios (i.e., ru ¼ ue=σ 0

vo) in the free-field typically
exceeds those under the building because of the higher initial ver-
tical effective stresses under the building. In both cases, pore-water
pressure ratios are sufficiently high to cause significantly cyclic
softening.

Pore-water pressures are transient and affect soil response as
illustrated by the peak in the ground surface acceleration-time his-
tory shown in Fig. 2(a) at approximately 12 s, which coincides with
a drop in the pore-water pressure in Fig. 2(b) [the input base accel-
eration time-history for this case is shown in Fig. 3(c)]. It is instruc-
tive to examine the total head distribution in the soil deposit as it
determines water flow. Fig. 2(c) shows the distribution of the total
head at 11 s of the seismic excitation; the distribution of total head
forms a more chaotic pattern at this early time in the record. In the
middle of strong shaking [i.e., t ¼ 15 s; Fig. 2(d)], high total head
values are localized within the top of the liquefiable soil layer under
the building; water flows outward from underneath the building at
this time. After strong shaking subsides [i.e., t ¼ 40 s; Fig. 2(e)],
water flows primarily upward, as excess pore water pressures
dissipate and largely volumetric strains occur. High, transient hy-
draulic gradients develop underneath the building during strong
shaking and water flow patterns vary significantly. Similar obser-
vations were found during centrifuge tests (e.g., Dashti et al.
2010).

Given the importance of pore-water pressures, the hydraulic
conductivity (k) of the sand was increased and decreased an order
of magnitude from its assumed value of 0.005 cm=s in a subset of
the analyses of the baseline model (Fig. 1) to explore its influence
on liquefaction-induced building settlement. Decreasing the soil’s
hydraulic conductivity to 0.0005 cm=s increased building settle-
ment during strong shaking by only 10 mm and increasing k to
0.05 cm=s decreased building settlement by about 20 mm for
the baseline case. Lowering the hydraulic conductivity of the

liquefiable sand maintained slightly higher excess pore-water pres-
sures, which softened slightly its stiffness, which led to additional
building settlement. Thus, liquefaction-induced building settlement
was only slightly sensitive to the value of the hydraulic conduc-
tivity used in these analyses. However, significant variations of the
hydraulic conductivity of the soil model (e.g., low k layers over-
lying high k layers) were not examined in this study. Additional
research is warranted to examine the effects of spatial variability
of the soil model, including highly stratified liquefiable soil layers.

Fig. 3 shows the change in frequency content of the ground
motion as it is propagated from the base of the model [Fig. 3(c)]
to its surface [Fig. 3(a)]. The change in frequency content is seen
clearly through the use of a Stockwell transform (Stockwell et al.
1996), which depicts its time-frequency distribution. Comparing
the surface motion Stockwell transform of Fig. 3(b) to that for
the base motion in Fig. 3(d), the frequency content peaks are shifted
to higher periods at approximately 12 s when the most intense part
of the ground motion occurs which increased dramatically the ex-
cess pore pressure as shown previously in Fig. 2(b). The increased
excess pore water pressure reduces the soil stiffness, which in turn
shifts the motion to higher periods. Similar observations were made
for ground motions recorded at liquefied sites by Kramer et al.
(2016).

The development of shear strains and volumetric strains within
the liquefiable layer and the resulting building settlement are shown
in Fig. 4. As suggested by Dashti et al. (2010), the rate of building
settlement follows the shape of the Arias intensity-time history as
shown in Fig. 4(a). However, the shape of the building settlement
versus time curve matches the shape of the normalized standardized
cumulative accumulated velocity of the input base ground motion
even more closely. Building settlement initiates as CAVdp starts to
increase at about 12 s. The rate of building settlement is highest
during that part of the earthquake shaking with the highest rate
of increase of CAVdp. As the rate of increase of CAVdp decreases,
so does the rate of building settlement. Some additional building
settlement occurs after 100% of the record’s CAVdp is reached,

Fig. 3. (Color) Frequency content change of ground motion 1 due to propagation through baseline case soil deposit: (a) free-field ground surface
acceleration-time history; (b) Stockwell transform of free-field acceleration-time history; (c) base acceleration-time history; and (d) Stockwell
transform of base acceleration-time history.
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which is largely due to postliquefaction reconsolidation. However,
shear strains largely govern building response during strong shak-
ing as shown in Figs. 4(c and d). The magnitudes of shear strains
and volumetric strains developed along a profile at the edge of the
building are shown for two times: during strong shaking at t ¼ 15 s
and after strong shaking at t ¼ 46 s in Fig. 4(c). Shear strains are
larger than volumetric strains within the liquefiable layer. As shown
in Fig. 4(d), the ratio of shear strain rate to volumetric strain rate
is high during strong shaking, indicating they govern building re-
sponse during this period. However, after strong shaking the ratio
of shear strain rate to the volumetric strain rate decreases.

As shown in Fig. 4(b), large shear strains develop under the edge
of the building during strong shaking. The importance of the shear-
induced liquefaction building settlement mechanisms can also be
seen clearly in examining the deformed meshes at the end of earth-
quake strong shaking of two models shaken by different ground
motions, as shown in Fig. 5. The liquefied soil is pushed laterally
from underneath the building in these analyses by primarily
liquefaction-induced shear mechanisms, which in turn leads to the
large part of the building settlement during strong shaking.

The accumulation of shear strains and volumetric strains within
the soil profile produce vertical strains that when integrated pro-
duce building settlement. The vertical strain profile in the sand
beneath a shallow foundation is the basis of Schmertmann et al.
(1978) static sand settlement estimation procedure wherein incre-
mental settlement contributions are calculated using the strain in-
fluence factor within each layer, which depends on the shape of
vertical strain variation with depth. Thus, it is insightful to examine
the vertical strain profiles produced during earthquake shaking.
Fig. 6 shows the variation of vertical strains under the building
for two representative analytical models undergoing the 12 primary
earthquake motions of Table 2. Vertical strain profiles and normal-
ized vertical strain profiles are shown on the left and right sides of

Fig. 6, respectively. The vertical strains calculated for the baseline
case shown in Fig. 1 are shown at the top of Fig. 6, and the vertical
strains calculated for a similar model, but with HL ¼ 6 m are
shown at the bottom. The magnitude of the vertical strains

Fig. 4. (Color) Shear and volumetric strain patterns for ground motion 1 for the baseline case: (a) liquefaction induced building settlement-time
history with %Arias intensity and %CAVdp time histories of base motion; (b) shear strain distribution at t ¼ 15 s; (c) volumetric and shear strain
profiles under the building edge at different times during the seismic excitation; and (d) variation of shear/volumetric strain rate ratio under the
building at different times during the seismic excitation.

Fig. 5. (Color) Deformed meshes at the end of seismic excitation for
models with HL ¼ 6 m, Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m, and
HC ¼ 2 m and (a) Dr (liquefiable layer) = 35% for ground motion
4 at t ¼ 64 s; and (b) Dr (liquefiable layer) = 50% for ground motion
12 at t ¼ 45 s.
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developed in the liquefied soil layer depend significantly on the
characteristics of each ground motion (see left plots of Fig. 6).
The cases with higher verticals strains are associated with the
ground motions with higher CAVdp or Ia values.

The normalized vertical strain profiles shown on the right side of
Fig. 6 illustrate characteristic shapes that develop in the liquefied
soil layer as a result of the response of the soil and overlying struc-
ture. For the 3-m-thick liquefied soil layer, the shape of the normal-
ized vertical strain profile resembles the Schmertmann et al. (1978)
procedure triangular shape, starting at zero at surface and increas-
ing until reaching a maximum value in the liquefiable layer and
then decreasing with depth. The normalized vertical strain profile
is less triangular for cases with larger liquefiable layer thicknesses
(i.e., see lower right plot in Fig. 6 for the case whereHL ¼ 6 m). In
these cases, the vertical strain profile more resembles a trapezoid.
Similar typical shapes for the variation of normalized vertical
strains with depth were observed in other models with similar
thicknesses of the liquefiable layer. Thus, for cases involving uni-
form liquefiable soil layers as shown Fig. 1, either triangular or
trapezoidal strain influence diagrams could be used within a cal-
culation scheme to estimate liquefaction-induced building settle-
ment. However, for cases where the soil profile is not uniform, the
vertical strain profiles are expected to be more complex and a more
sophisticated approach would likely be necessary.

Fig. 7 shows the variation of liquefaction-induced building set-
tlements versus the maximum vertical strain induced within the

liquefiable soil layer for all of the analytical models considered
in this study for the case with ground motion 4 (1.25-scaled
Nishi-Akashi/000 component of the 1995 Kobe earthquake with
PGA ¼ 0.6 g and CAVdp ¼ 1.48 g · s). As would be expected,
liquefaction-induced building settlement is well correlated to the
maximum vertical strain developed for each particular ground

Fig. 6. (Color) (a and c) Vertical strain; and (b and d) normalized vertical strain profiles for ground motions 1–12 at edge of foundation for two cases
analyzed with Dr (liquefiable layer) = 50%, Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m. (a and b) Model has HL ¼ 3 m; and (c and d)
model hasHL ¼ 6 m. Vertical strain profiles calculated at end of strong shaking. Horizontal dotted lines delineate top and bottom of liquefiable layer.

Fig. 7. (Color) Dependence of liquefaction-induced building settle-
ment on the maximum vertical strain developed within the soil deposit
for ground motion 4 (R2 ¼ 0.80).
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motion (R2 ¼ 0.80). Thus, identifying the parameters that deter-
mine the maximum cyclic-induced vertical strain is important. How-
ever, as the shape of the cyclic-induced vertical strain profile is
challenging to predict, the parameters that most affect the engineer-
ing demand parameter of primary interest, which is liquefaction-
induced building settlement, are examined directly in the following
sections of the paper.

Key Trends for Liquefaction-Induced Building
Settlement

It is informative to examine the key trends in the results of the
large set of dynamic SSI effective stress analyses performed in this
study. Initially, the variation of the calculated liquefaction-induced
building settlement as each of the ground and building parame-
ters of Table 1 are varied is examined to gain insight using the pri-
mary suite of earthquake ground motions. Later, the variation of
liquefaction-induced building settlements as functions of the larger
suite of ground motion parameters is explored. Volumetric-induced
settlement occurs largely after strong shaking and it can be esti-
mated using existing procedures (e.g., Zhang et al. 2002). Thus,
this study focuses on the shear-induced component of liquefaction
building settlement, which occurs during strong shaking. The
analyses are stopped after strong shaking to focus on the period
when a majority of building settlement occurs and to minimize
computational effort. Some amount of coupled shear-induced and
volumetric-induced settlement occurs during strong shaking, but as
discussed previously, the majority of the liquefaction-induced
building settlement is shear-induced. Lastly, as noted previously,
these continuum analyses cannot capture ejecta-induced settlement,
which must be estimated separately. Thus, the trends explored in
this study are for liquefaction-induced building settlement that

occurs during strong shaking, which are largely a result of shear-
induced mechanisms.

Fig. 8 shows representative trends for building settlement versus
the relative density (Dr) of the liquefiable soil layer considering
ground motion records 1–12. The shear-induced component of
liquefaction building settlement decreases significantly as the rel-
ative density of the liquefiable soil layer increases, as expected.
Building settlement reduces most significantly as Dr increases
from 50% to 75%. Building settlement is less sensitive to variations
in the sand’s relative density over the low range of 35%–50% and
over the high range of 75%–90%. Liquefaction-induced building
settlement is relatively minor when the liquefiable sand layer is
dense (i.e., Dr ¼ 90%), but importantly, it is often not zero. There
are cases in which building settlement slightly exceeds 100 mm for
relative densities greater than 80%. However, large building settle-
ment exceeding 200 mm generally occur when the liquefiable soil’s
relative density is less than about 60%. The shapes of the settlement
versus Dr curves shown in Fig. 8 look similar to that of the nor-
malized shear modulus reduction curve based on a hyperbolic
relationship between shear stress and strain.

Fig. 9 shows representative trends for liquefaction-induced
building settlement versus the thickness of the liquefiable soil layer
(HL) considering ground motion records 1–12 for a subset of the
analyses. For the models considered in this study, building settle-
ment increases initially as the thickness of the liquefiable layer in-
creases. However, as the thickness of the liquefiable layer increases
further the shear-induced component of liquefaction building set-
tlement does not continue to increase substantially for larger values
of HL. This trend is observed for the models analyzed in this
study and its range of foundation widths. The shape of the curves
depicted in Fig. 9 resemble a hyperbolic tangent shape.

The distribution of shear strains induced by earthquake shaking
for the liquefaction-induced building settlements shown in Fig. 9(a)

Fig. 8. (Color) Building settlement versus relative density (Dr) for ground motions 1–12: (a) model with HL ¼ 3 m, Q ¼ 80 kPa, B ¼ 12 m,
H ¼ 12 m, and HC ¼ 2 m; (b) model with HL ¼ 6 m, Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m; (c) model with HL ¼ 3 m,
Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m, and HC ¼ 4 m; and (d) model with HL ¼ 3 m, Q ¼ 160 kPa, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m.
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for ground motion 4 are shown in Fig. 10 to explore further the
effects of increasing the thickness of the liquefiable soil layer.
A limitation of these FLAC analyses is the inability to capture a
water film and highly concentrated shear strains within a thin layer
that could develop at the top of the liquefiable layer under a low
permeability crust. If a thin water film developed, building settle-
ments larger than those calculated in these analyses could develop.
For a relatively thin liquefiable layer [i.e., HL ¼ 1 m; Fig. 10(a)],
the maximum shear strains are concentrated in the liquefiable layer,
and they are considerably less than those developed when the thick-
ness of the liquefiable is increased to 3 m [i.e., Fig. 10(b)]. How-
ever, if the thickness of the liquefiable layer increases further, the
shear strains spread out over the thicker layer, so that the maximum
shear strain whenHL ¼ 12 m [Fig. 10(d)] is less than with the case
when HL ¼ 6 m [Fig. 10(c)]. Additionally, large cyclic-induced
shear strains are not distributed over the entire thickness of the
liquefiable layer for the HL ¼ 12 m case. Thus, the amount of
liquefaction-induced buildings settlement is not proportional to
the thickness of the liquefiable layer. As discussed previously,
liquefaction-induced building settlement during strong shaking
results largely due to shear mechanisms. The results indicate shear-
induced deformation does not depend on the thickness of the
liquefiable layer once it is sufficiently thick so that it can be accom-
modated within it. Thus, liquefaction-induced settlements do in-
crease as the liquefiable soil layer increases initially from being
relatively thin to being intermediate in thickness. However, once
the liquefiable layer is thick, increasing its thickness does not add
much shear-induced settlement as it was already sufficiently thick
to enable the shear-induced mechanism.

Fig. 11 shows a comparison of the results of this study in terms
of normalized liquefaction-induced building settlements with the
results from previous studies. The results of the dynamic SSI

effective stress analyses for the cases that have a thin liquefiable
layer are consistent with the results from the centrifuge tests
performed by Dashti et al. (2010). As noted previously, contrary
to what the proposed normalization suggests, the amount of
liquefaction-induced buildings settlement is not proportional to
the thickness of the liquefiable layer. If there is a sufficient thick-
ness of liquefiable soil present under the building foundation, sig-
nificant liquefaction-induced building settlement can occur that is
not proportional to the thickness of the liquefying layer. Large
liquefaction-induced settlement of buildings overlying thin lique-
fiable layers on the order of 1–2 m were observed in Adapazari,
Turkey, after the 1999 Kocaeli earthquake (Bray and Sancio 2009).
Liquefaction-induced building settlements in these cases are gov-
erned by shear strains, as emphasized previously. These results in-
dicate that normalizing building settlement by the thickness of the
liquefiable layer is misleading in understanding the response of
different structures founded on relatively thin, shallow deposits of
saturated granular soils. Therefore, following the recommendations
of Bray and Dashti (2014), this type of plot should not be used in
engineering practice. Liquefaction-induced settlements depend on
the thickness of the liquefiable layer (HL) and the width of the
foundation (B), but in a more complex way than depicted in the
normalized plot shown in Fig. 11.

Representative trends for liquefaction-induced building settle-
ment versus the crust thickness (HC) considering ground motion
records 1–12 for a subset of the analyses are shown in Fig. 12.
Building settlement decreases if the liquefiable layer is not directly
beneath the foundation, then settlements decrease only slightly
for increasing values of the crust thickness up to a point. If crust
thickness increases further, there is a point that causes an addi-
tional decrease in settlements, which depends on the ground
motion intensity (i.e., there is a larger decrease in settlement for

Fig. 9. (Color) Building settlement versus thickness of the liquefiable layer (HL) for ground motions 1–12: (a) model with Dr (liquefiable layer) =
50%, Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m; (b) model with Dr (liquefiable layer) = 35%, Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m,
and HC ¼ 2 m; (c) model with Dr (liquefiable layer) = 50%, Q ¼ 40 kPa, B ¼ 6 m, H ¼ 6 m, and HC ¼ 2 m; and (d) model with Dr (liquefiable
layer) = 35%, Q ¼ 80 kPa, B ¼ 6 m, H ¼ 12 m, and HC ¼ 2 m.
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high-intensity ground motions 11 and 12 relative to low-intensity
ground motions 2 and 8). The depth that this occurs for the range of
building contact pressures considered in this study appears to be
between B=4 − B=3 below the foundation, where B is the width
of the foundation. Thus, if the seat of settlement due to the building
load is largely in the crust, buildings settlement due to the deeper
liquefiable layer diminish significantly.

Fig. 13 shows typical trends for liquefaction-induced building
settlement versus the building contact pressure (Q) considering

ground motion records 1–12. Over the range of low to medium
values of building contact pressure (i.e., Q ¼ 20 to 80 kPa), build-
ing settlement increases proportionally with increasing Q. How-
ever, the rate of increase of building settlement decreases as Q
continues to increase for higher values of Q. For the cases exam-
ined in this study, there appears to be a point where further in-
creases in building contact pressure do not produce more building
settlement. In fact, liquefaction-induced building settlement may
decrease slightly with increasing Q values for some cases. Similar
results were obtained in centrifuge model tests shown by Dashti
et al. (2010). Heavy, wide buildings induce higher confinement
stress, which can reduce stress reversal, which generates lower lev-
els of pore-water pressure ratio (i.e., ru ¼ ue=σ 0

vo) [e.g., Fig. 2(b)],
inducing less cyclic softening in the underlying soil. Heavy build-
ings may generate higher excess pore water pressures (ue) than
light buildings, but they also exert considerably higher initial ver-
tical effective stress (σ 0

vo) so that their ru values may be lower.
Fig. 14 illustrates the reduction of ru for a heavily loaded building.
Fig. 14 shows ru is about 0.6 in the middle of the liquefiable layer
beneath a building with Q ¼ 80 kPa, whereas ru is only about
0.4 in the middle of the liquefiable layer beneath a building with
Q ¼ 160 kPa. Thus, building settlement does not necessarily con-
tinue to increase as building contact stress increases. A limitation of
these analyses is they ignore the effects of particle breakage and
crushing at high confining stresses. Those potentially deleterious
effects would increase soil compressibility, which in turn could
generate higher excess pore-water pressures and larger building
settlement. Moreover, building width is constant in this subset of
analyses. Changing building width and contact pressure at the same
times may produce more complex trends.

Figs. 15(a and b) show representative typical trends for
liquefaction-induced building settlement versus the width of the
building foundation (B) considering ground motion records 1–12

Fig. 11. (Color) Normalized foundation settlements obtained from SSI
analyses performed in this study compared with available case histories
and results from centrifuge tests. (Data from Yoshimi and Tokimatsu
1977; Liu and Dobry 1997; Hausler 2002; Dashti et al. 2010.)

Fig. 10. (Color) Shear strain distribution calculated for models with differing liquefiable layer thickness for ground motion 4 for case with
Dr (liquefiable layer) = 50%, Q ¼ 80 kPa, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m: (a) HL ¼ 1 m; (b) HL ¼ 3 m; (c) HL ¼ 6 m; and
(d) HL ¼ 12 m. The horizontal dotted lines indicate the top and bottom of the liquefiable layer.
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Fig. 12. (Color) Building settlement versus crust thickness (HC) for ground motions 1–12: (a) model with Dr (liquefiable layer) = 50%. HL ¼ 3 m,
Q ¼ 80 kPa, B ¼ 12 m, and H ¼ 12 m; and (b) model with Dr (liquefiable layer) = 50%. HL ¼ 6 m, Q ¼ 80 kPa, B ¼ 12 m, and H ¼ 12 m.

Fig. 13. (Color) Building settlement versus building contact pressure (Q) for ground motions 1–12: (a) model with Dr (liquefiable layer) = 50%,
HL ¼ 3 m, B ¼ 12 m,H ¼ 12 m, andHC ¼ 2 m; (b) model withDr (liquefiable layer) = 35%,HL ¼ 3 m, B ¼ 12 m,H ¼ 12 m, andHC ¼ 2 m;
(c) model with Dr (liquefiable layer) = 50%, HL ¼ 6 m, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m; and (d) model with Dr (liquefiable layer) = 35%,
HL ¼ 6 m, B ¼ 12 m, H ¼ 12 m, and HC ¼ 2 m.

Fig. 14. (Color) Excess pore pressure ratio (ru)-time history for ground motion 11: (a) model with Dr (liquefiable layer) = 50%, HL ¼ 6 m,
Q ¼ 80 kPa, B ¼ 6 m, H ¼ 12 m, and HC ¼ 2 m; and (b) model with Dr (liquefiable layer) = 50%, HL ¼ 6 m, Q ¼ 160 kPa, B ¼ 6 m,
H ¼ 12 m, and HC ¼ 2 m.
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for a subset of the analyses. For the analyses considered in this
study, building settlement decreases moderately in a nearly linear
manner as the width of the building foundation (B) increases.
Therefore, foundation width is another key parameter for this prob-
lem. Fig. 15(c and d) show the influence of building height (H).
Fig. 15(c) shows the variation of liquefaction-induced settlement
when the building height is increased, but the contact pressure (Q)
also increases as H is increased for these cases. To separate the
coupled influence of building height and contact pressure, a subset
of analyses is performed wherein H varies while keeping Q con-
stant. The results of the analyses of the 2-story to 8-story structures
considered in this study show building settlement increases only
marginally when only H is increased [Fig. 15(d)]. Building height
could be more important for taller buildings with significant
rocking tendencies. For the cases modeled herein, building height
is captured sufficiently by the foundation contact pressure param-
eter (i.e., as H increases so does Q).

The effects of the input earthquake ground motion are examined
next. Fig. 16 shows representative trends for liquefaction-induced
building settlement versus a few of the most promising ground in-
tensity measure (IM) parameters (i.e., IMs that correlate best with
the liquefaction-induced building settlements calculated in this
study). The optimal IMs are CAVdp, Ia and Sa1, which are shown
in Figs. 16(a–c), respectively. Liquefaction-induced building settle-
ment increases systematically as each of these IMs increase. An
example of an IM that does not correlate well with liquefaction-
induced building settlement is D5−95 (i.e., significant duration be-
tween 5% and 95% of the Arias intensity), which is shown in
Fig. 16(d). Additional comparisons are shown in Macedo (2017).
In summary, the characteristics of the earthquake ground motions
influence greatly the magnitude of liquefaction-induced building
settlement. It is difficult to capture all facets of their characteristics

with one simple parameter such as PGA or PGV or Sa1. IMs that
describe the intensity, frequency content, and duration of shaking
more completely are preferred, with CAVdp and Ia being the most
efficient.

Several researchers emphasized the value of calculating the
postliquefaction bearing capacity factor of safety (FS) of a
shallow-founded building as it is a useful index of its potential seis-
mic performance (e.g., Naesgaard et al. 1998; Karamitros et al.
2013; Bray et al. 2014, 2017). For instance, Bray et al. (2014, 2017)
found cases of large building settlement often corresponded to
cases when FS was close to or below 1. In this study, the static
bearing capacity FS ¼ qu=Q was calculated using the procedure
developed by Meyerhof and Hanna (1978) for a two-layer cohesive
soil deposit. The ultimate bearing capacity of the foundation (qu) is

qu ¼ 5.14C2 þ 2
CaD1

B
þ γ1Df ≤ 5.14C1 þ γ1Df ð4Þ

Ca ¼ C1

�
−0.58

�
C2

C1

�
2

þ 0.96

�
C2

C1

�
þ 0.612

�
ð5Þ

where the nonliquefied crust of thickness D1 and unit weight γ1
has an average shear strength of C1; the liquefied soil layer below
the crust is assumed to be thick and has a postliquefaction residual
shear strength of C2; and the foundation is B wide and embedded
Df . The postliquefaction residual shear strength of the bottom
layer is estimated using empirical relations (e.g., Idriss and
Boulanger 2008).

Liquefaction-induced building settlement is plotted against the
postliquefaction bearing capacity factor of safety in Fig. 17 for a
representative set of dynamic SSI analyses. Building settlements
are relatively minor when the postliquefaction bearing capacity

Fig. 15. (Color) Building settlement versus foundation width (B) and building height (H) for ground motions 1–12, ground motion numbers
are indicated in the legend of each figure: (a) model with Dr (liquefiable layer) = 50%, HL ¼ 6 m, Q ¼ 80 kPa, B = variable, H ¼ 12 m,
and HC ¼ 2 m; (b) model with Dr (liquefiable layer) = 35%, HL ¼ 6 m, Q ¼ 80 kPa, B = variable, H ¼ 12 m, and HC ¼ 2 m; (c) model
with Dr (liquefiable layer) = 50%, HL ¼ 3 m, Q = variable (from 40 to 80 kPa), B ¼ 6 m, H = variable, and HC ¼ 2 m; and (d) model with
Dr (liquefiable layer) = 50%, HL ¼ 3 m, Q ¼ 80 kPa, B ¼ 6 m, H = variable, and HC ¼ 2 m.
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FS exceeds 1.5. Conversely, building settlement can be large
when the calculated FS is less than 1.0. However, large settlements
are not calculated for all cases when FS < 1.0. The FS < 1.0
cases shown in Fig. 17 with only minor building settlement
(i.e., <100 mm) have either a thin liquefiable layer (i.e., HL ¼
1.0 m) or a large contact pressure on medium dense to dense
soil (i.e., Q ¼ 160 kPa and Dr ≥ 50%). However, the potential
for large building settlement increases distinctly when the post-
liquefaction bearing capacity FS is less than one. Thus, one
should calculate the postliquefaction bearing capacity FS, and
exercise judgment when FS < 1.5, and be cautious when FS < 1.0.
In the latter case, large liquefaction-induced building settlements
are possible.

Conclusions

Liquefaction-induced building settlement results from ejecta-
induced, shear-induced, and volumetric-induced displacement
mechanisms. The shear-induced mechanism is an important com-
ponent of the settlement of shallow-founded structures, especially
when significant ejecta do not occur. Nonlinear dynamic SSI effec-
tive stress analyses can capture the shear-induced mechanisms
of liquefaction building settlement. Over 1,300 analyses are per-
formed to investigate how key parameters affect the shear-induced
liquefaction mechanism of building settlement.

Examination of the results from the dynamic SSI effective stress
analyses show that typically higher excess pore-water pressures
are generated under the building compared to the free-field during
the intense part of earthquake shaking. However, due to larger
initial vertical effective stress under the building, the excess
pore-water pressure ratio may be lower under the building than in
the free-field. Regardless, water tends to flow laterally from

underneath the building toward the free-field during strong shak-
ing, due to higher pore-water pressures and hence higher total head
under the building. Although there are overall systematic outward
flow patterns, the instantaneous hydraulic gradients induced by the
earthquake loading are highly variable. Importantly, the building is
shown to create significant shear-induced ground movements
underneath it during intense earthquake shaking, and the shear-
induced mechanism is dominant relative to the volumetric-induced
mechanism during strong shaking. As strong shaking subsides,
the volumetric-induced mechanism becomes increasingly signifi-
cant and may eventually produce significant building settlement.
Whereas there are well-established procedures for estimating
volumetric-induced liquefaction settlement, there are fewer proce-
dures available for estimating shear-induced building settlement
resulting from liquefaction.

The results of the parametric analyses of this study identified
several key parameters affecting shear-induced liquefaction build-
ing settlement. The relative density of the liquefiable layer is a criti-
cally important parameter, especially when transitioning from
medium dense to dense sands wherein liquefaction-induced build-
ing settlement decrease significantly. Building settlement is less
sensitive to variations of the liquefiable layer’s relative density
when it is in the ranges of very loose to loose, or dense to very
dense. In the former case, building settlement is large, and in the
latter case, it is small. Shear-induced liquefaction building settle-
ment increases as the thickness of the liquefiable soil layer in-
creases up to a point where increasing it further does not cause
significantly more settlement. Analytical results show methods
that assume liquefaction-induced settlement is proportional to
the thickness of the liquefiable layer are not satisfactory, especially
for cases with thin liquefiable layers. More complex functional
forms and the inclusion of other parameters are needed. A
thick nonliquefiable crust suppresses building settlement due to

Fig. 16. Liquefaction-induced building settlement versus selected ground motion parameters: (a) CAVdp; (b) Ia; (c) Sa1; and (d) D5−95 for the
baseline model configuration (Fig. 1) and the ground motions considered in this study.
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liquefaction of a deeper layer. Liquefaction-induced building set-
tlement increases dramatically if the liquefiable layer is directly
beneath the building foundation.

Building contact pressure is an important structural factor to
consider when evaluating liquefaction-induced building settlement.
However, there is a point wherein the magnitude of liquefaction-
induced settlement does not continue to increase for increasing
values of the applied building pressure. This result, which has also
been observed in centrifuge experiments, is likely due the higher
confinement of a heavy building. The width of the building is
also an important structural parameter. Building height is a poten-
tially important parameter but its effect on settlement for the cases
studied is correlated with building contact pressure, which captures
the key aspects of the building performance better. A low post-
liquefaction bearing capacity factor of safety indicates when large
building settlements are possible.

The earthquake ground motion characteristics influence great-
ly the magnitude of liquefaction-induced building settlement.
The ground motion intensity measures that correlate best with
liquefaction-induced building settlement are CAVdp, Ia, and Sa1.
Liquefaction-induced building settlement increases systematically
as each of these IMs increase. It is difficult to capture all aspects of
the ground motions with a simple parameter such as PGA. An IM
that describes the intensity, frequency content, and duration of
shaking more completely is preferred. For the cases examined in
this study, CAVdp is the preferred due to its better predictability
compared to Ia.

The results of this study provide useful insights regarding
those characteristics of the ground, structure, and earthquake
shaking that are most important to consider when evaluating

liquefaction-induced building settlement. The findings of this study
are based on the results of analyses of generalized conditions of an
inherently complex phenomenon. They are limited to the cases an-
alyzed in this study and may not be applicable to more complex
cases. Additional research is warranted, especially utilizing differ-
ent constitutive models and computational software.
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VESTING TENTATIVE TRACT MAP NO. VTT-82288 (stamped map dated December 12, 2018) 
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PLANNING DEPARTMENT STAFF REPORT 
 
PURSUANT TO ORDINANCE NO. 164,845, IF A CERTIFICATE OF POSTING HAS NOT BEEN 
SUBMITTED BEFORE THE DATE OF THE PUBLIC HEARING, IT MUST BE PRESENTED AT THE 
HEARING, OR THE CASE MUST BE CONTINUED. 
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The Advisory Agency will consider: 
 

1. Pursuant to Assembly Bill 1197 in furtherance of providing Supportive Housing under Public 
Resources Code Section 21080.27(b)(1), that based on the whole of the administrative record as 
supported by the justification prepared and found in the environmental case file, the project is 
statutorily exempt from the California Environmental Quality Act; 

  
2. Pursuant to Los Angeles Municipal Code (LAMC) Section 17.03, 17.06, and 17.15, a Vesting 

Tentative Tract Map, VTT No. 82288, for the merger and re-subdivision of 40 existing lots into 
two master ground lots and seven airspace lots with a maximum of 140 residential units on a 
115,674 square-foot (2.65 gross acres) lot in the OS-1XL-O zone of the Venice Community Plan 
and Pursuant to Los Angeles Municipal Code Section 17.03, a waiver of the following dedications 
and/or improvements: 

 
a. Dedicate 20.5 feet to complete a 43-foot half right-of-way along Pacific Avenue, 
b. Dedicate a 15-foot by 15-foot corner cut at the intersection of South Venice Boulevard and 

Pacific Avenue, 
c. Dedicate a 15-foot by 15-foot corner cut at the intersection of North Venice Boulevard and 

Pacific Avenue, 
d. Dedicate a 15-foot by 15-foot corner cut at the intersection of South Venice Boulevard and 

Dell Avenue, and 
e. Dedicate 10 feet to complete a 30-foot half right-of-way along Dell Avenue. 

 
PROJECT ADDRESS 
 
2102 - 2120 S. Pacific Avenue, 116 – 302 E. North Venice Boulevard, 2106-2116 S. Canal Street, and 
319 E. South Venice Boulevard, Venice, CA 90291 
 
APPLICANT 
 
Sarah Letts – Hollywood Community Housing Corporation and  
Rebecca Dennison – Venice Community Housing Corporation 
5020 Santa Monica Boulevard 
Los Angeles, CA 90029 
 
REPRESENTATIVE 
 
Christopher Murray 
Rosenheim & Associates, Inc. 
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21600 Oxnard Street, Unit 630 
Woodland Hills, CA 91367 
 
RELEVANT CASES 
 
ON-SITE 
 

CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP: A  concurrent request for: 1) 
a General Plan Amendment to change the Project’s Site’s land use designation from Open Space to 
Neighborhood Commercial; 2) a Vesting Zone Change and Height District Change from OS-1XL-O 
to (T)[Q]C2-1L-O; 3) a Specific Plan Amendment to the Venice Coastal Zone Specific Plan to create 
a new subarea “Subarea A” to permit a Permanent Supportive Housing project and establish new 
land use regulations and development standards; 4) a Project Permit Compliance Review for a project 
within the Venice Coastal Zone Specific Plan; 5) a Coastal Development Permit for a project located 
in the Dual Permit Jurisdiction of the Coastal Zone; 6) a Mello Act Compliance Review for demolition 
of four Residential Units and the construction of 140 Residential Units in the Coastal Zone; and 7) a 
Site Plan Review for a mixed-use development that would consist of 140 residential units. 
 
ENV-2018-6667-SE: The information contained in the Statutory Exemption (SE) pursuant to AB 1197, 
Public Resources Code Section (PRC) 21080.27(b)(1).  

 
OFF-SITE: 

 
Case No. AA-2011-0966-PMLA: On August 31, 2011, the Advisory Agency approved a two-lot 
subdivision for the construction, use, and maintenance of a two-unit condominium development in 
the C4-1 Zone in the single jurisdiction area of the California Coastal Zone, located at 542 Rose 
Avenue.  On August 27, 2013, the case was terminated upon the applicant’s request. 

 
PUBLIC RESPONSES 
 
Approximately 231 emails and two phone calls have been received from the public at the writing of this 
staff report.  
 
GENERAL COMMENTS 
 
Project Summary 
 
The request before the Deputy Advisory Agency is a Vesting Tentative Tract (VTT) Map for the Reese 
Davidson Community Project (Project). The Project involves the demolition of an existing, two-story 1,970 
square-foot building containing four residential dwelling units and a surface parking lot in order to 
construct an approximately 104,140 square-foot, mixed-use supportive housing development, on an 
approximately 115,674 gross square-foot (2.65 acres) site located within the Venice Coastal Zone of the 
City of Los Angeles. A total of 360 parking spaces will be provided for the Project of which 196 spaces 
(on the east site) will be maintained and operated by the City of Los Angeles Department of 
Transportation (DOT). The project also includes the export of 9,100 cubic yards of building materials and 
soil; the removal of 24 non-protected on-stie trees and 11 non-protected street trees; and improvements 
to the canal access boat ramp.  
 
The subject VTT is for the merger and re-subdivision of 40 existing lots into two master ground lots and 
seven airspace lots for a 115,674 square feet development comprised of 140 residential dwelling units, 
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including 136 restricted affordable dwelling units (supportive housing), four unrestricted manager units, 
and related supportive services and commercial uses. The Project will generally be 35 feet in height and 
include a 59-foot tall architectural campanile located at the northwest corner of the Project Site. 
 
Location and Setting 
 
The Project Site is located in the Venice Community Plan area of the City of Los Angeles (City), less than 
0.25 miles east of the Pacific Ocean. The approximate 2.65-acre Project Site is bounded by North Venice 
Boulevard to the north, South Venice Boulevard to the south, Pacific Avenue to the west, and Dell Avenue 
to the east.  Primary regional access is provided by the Marina Freeway (SR-90), Venice Boulevard (SR-
187), and Lincoln Boulevard (SR-1), which are all accessible within 1.5 miles of the Project Site.  Major 
arterials providing regional access to the Project Site include Pacific Avenue, West Washington 
Boulevard, and Abbot Kinney Boulevard.  
 
Project Site and Characteristics 
 
The Project Site is currently developed with a surface parking containing 196 vehicular parking spaces, 
the Pacific Electric Venice Short Line Bridge (Short Line Bridge), and a two-story,1,970-square-foot 
residential building containing four dwelling units, located on the northern portion of the Project Site. The 
northernmost section of the Venice Canal system (also known as the Grand Canal), bisects the Project 
Site into two portions: the West Site and East Site. The West Site and East Site are connected by the 
Short Line Bridge, which provides vehicular access between the two bisected areas of the Project Site. 
The Short Line Bridge is considered a historical resource for purposes of CEQA as it was surveyed and 
identified as eligible for individual listing in the National Register of Historic Places, the California Register 
of Historical Resources, and as a City of Los Angeles Historic Cultural Monument (HCM) by SurveyLA, 
the City’s citywide historic resources survey. The Short Line Bridge will remain as part of the Project and 
provide pedestrian access between the two bisected areas of the Project Site. The surface parking lot is 
currently operated by LADOT (Lot 731). Vehicular access to the Project Site is currently available at 
driveways along North Venice Boulevard, Dell Avenue, and South Venice Boulevard. The Project Site is 
relatively flat with limited ornamental landscaping that includes 24 non-protected  trees onsite and 11 
non-protected street trees (5 of which are dead).   All 24 on-site trees will be removed and replaced at a 
1:1 ratio as part of the Project’s onsite landscaping.  All 11 street trees will be removed and replaced at 
a 2:1 ratio as required by the Urban Forestry Division of the Bureau of Street Services.  
 
Adjacent Uses   
 
• North: The parcels to the north of the Project Site, across North Venice Boulevard, are developed 

with a mix of low-rise commercial building and low-rise single and multi-family residential buildings. 
These sites are zoned [Q] C1-1-O with a Neighborhood Office Commercial land-use designation and 
R3-1-O with a Medium Residential land-use designation. 
 

• West: The parcels to the west of the Project Site, across Pacific Avenue, are developed with low-rise 
residential buildings zoned RD1.5-1-O-CA and R3-1-O, with Low Medium II Residential and Medium 
Residential land-use designation, respectively. Additionally, direct access to Venice Beach is within 
1,000 feet to the west of the Project Site. 

 
• South: The parcels to the south of the Project Site, across South Venice Boulevard, are developed 

with residential and commercial buildings zoned RD1.5-1-O, R3-1-O, and C1-1-O, with Low Medium 
II Residential, Medium Residential, and Neighborhood Office Commercial land use designations, 
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respectfully. These buildings front South Venice Boulevard and are located in the North Venice 
Subarea of the Venice Coastal Zone Specific Plan. The Venice Canals are zoned OS-1XL with an 
Open Space land-use designation and are located in the Venice Canals Subarea of the Venice 
Coastal Zone Specific Plan.  Properties between those zoned R3-1-O and the Venice Canals are 
zoned RW-1-O and are located in the Venice Canals Subarea of the Venice Coastal Zone Specific 
Plan.   

 
• East: The parcels to the east of the Project Site, across Dell Avenue, are developed with residential 

buildings and an adjacent parking lot zoned RD1.5-1-O and OS-1XL-O, respectively, with Low 
Medium II Residential and Public Facilities land-use designations, respectfully.  

 
Streets and Circulation 
 
North Venice Boulevard is designated by the Mobility Plan as a Boulevard II with a 110-foot right-of-way, 
consisting of 80 feet of roadway, curb, gutter, and 15 feet of sidewalk on each side. The roadway is one-
way from east to west along the northern edge of the Project site. 

Pacific Avenue is designated by the Mobility Plan as an Avenue II, requiring an 86-foot right-of-way, 
consisting of 56 feet of roadway, curb, gutter, and 15 feet of sidewalk on each side.  The roadway is a 
north-south street along the western edge of the Project site.  

South Venice Boulevard is designated by the Mobility Plan as a Boulevard II, requiring a 110-foot right-
of-way, consisting of 80 feet of roadway, curb, gutter, and 15 feet of sidewalk on each side. The roadway 
is currently one-way heading from west to east along the southern edge of the Project site. 

Dell Avenue is designated by the Mobility Plan as a Local Street - Standard, requiring an 60-foot right-of-
way, consisting of 36 feet of roadway, curb, gutter, and 12 feet of sidewalk on each side.  The roadway 
is a north-south street along the eastern edge of the project site.  
 
Canal Street is designed by the Mobility Plan as a Local Street – Standard, requiring a 60-foot right-of-
way, consisting of 36 feet of roadway, curb, gutter, and 12 feet of sidewalk on each side.  Canal Street is 
improved as a waterway including an approximately 40-foot channel and 10-foot pedestrian walkway 
(esplanade) on each side of the channel.  
 
REPORTS RECEIVED 
 
BUREAU OF ENGINEERING: Recommends that the project be subject to conditions stated in the memo 
dated January 29, 2020. See recommended conditions in Draft Vesting Tentative Tract Report with 
Conditions under department. 
 
DEPARTMENT OF BUILDING AND SAFETY, GRADING DIVISION: Recommends conditions stated in 
the memo dated August 10, 2018.  See recommended conditions in Draft Vesting Tentative Tract 
Report with Conditions under department. 
 
DEPARTMENT OF BUILDING AND SAFETY, ZONING DIVISION: A clearance letter will be issued 
stating that no Building and Zoning Code violations exist on the subject site once the items identified in 
the memo dated December 24, 2019 have been satisfied. See recommended conditions in Draft Vesting 
Tentative Tract Report with Conditions under department.   
 
DEPARTMENT OF TRANSPORTATION: Recommends that the project be subject to conditions stated 
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in the memo dated February 20, 2020.  See recommended conditions in Draft Vesting Tentative Tract 
Report with Conditions under department.   
 
FIRE DEPARTMENT: Recommends that the project be subject to conditions stated in the memo dated 
January 16, 2020.  See recommended conditions in Draft Vesting Tentative Tract Report with 
Conditions under department.   
 
LOS ANGELES UNIFIED SCHOOL DISTRICT: No letter from the agency was available at the time of 
issuance of the staff report. 
 
DEPARTMENT OF WATER AND POWER: In a memo dated January 14, 2020, DWP reports that the 
tract can be supplied with water from the municipal water system subject to LADWP’s Water System 
Rules and conditions stated in the memo. See recommended conditions in Draft Vesting Tentative 
Tract Report with Conditions under department.  
 
BUREAU OF STREET LIGHTING: Recommends that the project be subject to a condition stated in the 
memo dated December 23, 2019. See recommended conditions in Draft Vesting Tentative Tract 
Report with Conditions under department. 
 
BUREAU OF SANITATION: Wastewater Collection Systems Division of the Bureau of Sanitation has 
reviewed the sewer/storm drain lines serving the subject tract and found no potential problems to their 
structures or potential maintenance problems, as stated in the memo dated December 16, 2019.  See 
recommended condition in Draft Vesting Tentative Tract Report with Conditions.   
 
DEPARTMENT OF RECREATION AND PARKS: Recommends that the Project pay in-lieu fees in order 
to fulfill the Project’s requirements under provisions of LAMC 12.33 in the memo dated May 14, 2020. 
See recommended condition in Draft Vesting Tentative Tract Report with Conditions.   
 
ENVIRONMENTAL CLEARANCE 
 
California Assembly Bill (AB) 1197 was signed and became effective on September 26, 2019 to establish 
a new Section 210801.27 of the California Public Resources Code to exempt from the California 
Environmental Quality Act (CEQA) certain activities and actions that are approved or carried out by the 
City of Los Angeles related to the provision of emergency shelters and supportive housing. Specifically, 
AB 1197 creates a CEQA exemption for certain types of activities related to emergency shelters and 
supportive housing, including but not limited to any activity approved by or carried out by the City of Los 
Angeles “in furtherance of providing emergency shelters or supportive housing” in the City. Supportive 
housing is defined for the purposes of this bill as housing with no limit on length of stay, that is occupied 
by persons, including persons with disabilities, and families who are homeless or who are homeless 
youth, and that is linked to onsite or offsite services that assist the supportive housing resident in retaining 
the housing, improving his or her health status, and maximizing his or her ability to live and, when 
possible, work in the community. Such supportive housing developments must additionally meet the 
following two requirements: 
 

1. The supportive housing development meets the eligibility requirements of any of the following: 
a. Government Code Section 65650 (AB 2162); or 
b. An Interim Motel Housing Project pursuant to LAMC Section 14.00 A.12; or 
c. Qualified Permanent Supportive Housing pursuant to LAMC Section 14.00 A.13; and 

 
2. The supportive housing development is funded, in whole or in part, by any of the following: 
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a. The No Place Like Home Program (Part 3.9 (commencing with Section 5849.1) of Division 
5 of the Welfare and Institutions Code); or 

b. The Building Homes and Jobs Trust Fund (Health and Safety Code Section 50470); or 
c. County of Los Angeles Measure H funds; or 
d. City of Los Angeles Measure HHH funds; or 
e. The City of Los Angeles Housing Impact Trust Fund. 

 
For the purposes of determining whether a supportive housing development is funded, in whole or in part, 
by one of the applicable funding sources, an approved letter of funding commitment from the applicable 
funding agency will be required of the applicant as part of the application for the exemption. Such letter 
must indicate that the project has been awarded funds from one of the five above-listed funding sources. 
Prior to issuance of a building permit, the Department of City Planning will confirm that the project has 
received clearance from the Housing and Community Investment Department (“HCIDLA”), or other 
funding agency, as applicable, to ensure that the project continues to meet the eligibility criteria (i.e. that 
the award of funds has not been rescinded). On February 16, 2018, the applicant received a Measure H 
funding commitment letter from the Los Angeles County Department of Health Services Housing for 
Health Division for the Project. The funding commitment provides that the Department will enter into a 
contract with an approved Intensive Case Management Services (“ICMS”) provider at an estimated 
funding amount of up to $367,200 per year, which will provide supportive services for 68 formerly 
homeless households in the Project. The term of the current supportive services funding commitment is 
through June 30, 2022, and includes the Department’s authority to exercise extension options. 
Additionally, the Applicant will be pursuing funding from the No Place Like Home Program, the City’s 
Housing Impact Trust Fund, and the Building Homes and Jobs Trust Fund, depending on availability.  
 
As a Supportive Housing Project that meets the eligibility requirements of Government Code Section 
65650 and Health and Safety Code Section 50675.14(b)(2), and has received funding from the County 
of Los Angeles Measure H funds, the Project qualifies for the CEQA exemption under AB 1197. 
Therefore, the Advisory Agency will consider pursuant to Public Resources Code Section 21080.27(b)(1), 
based on the whole of the record, that the Supportive Housing Project is Statutorily Exempt from CEQA. 
 
STAFF RECOMMENDATIONS 
 
Planning Department staff recommends that Vesting Tentative Tract Map No. 82288 (map stamp-dated 
December 12, 2018) be approved with conditions. If approved, the tract would be subject to the standard 
conditions and the additional conditions in the Draft Tentative Tract Report with Conditions.   
 
Prepared by: 
 
 
 
IRA BROWN 
CITY PLANNING ASSOCIATE 
310-978-1453 
 
 
Note: Recommendation does not constitute a decision. Changes may be made by the Deputy Advisory 
Agency at the time of the public hearing. 
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DRAFT VESTING TENTATIVE TRACT REPORT WITH CONDITIONS 
 
In accordance with the California Environmental Quality Act (CEQA), after consideration of the whole of 
the administrative record, Case No. ENV-2018-6667-SE, prepared for the Project and all comments 
received, the Advisory Agency determined that the Project is exempt from CEQA pursuant to Assembly 
Bill 1197 in furtherance of providing Supportive Housing under Public Resource Code (PRC) Section 
21080.27(b)(1). In accordance with Los Angeles Municipal Code (LAMC) Section 17.03, 1706, and 17.15, 
the Advisory Agency approves Vesting Tentative Tract Map No. VTT-82288 for the merger and re-
subdivision of land to create two (2) master ground lots and seven (7) airspace lots, with a maximum of 
140 residential dwelling units and 6,905 square feet of commercial uses, as shown on map stamp-dated 
December 12, 2018. This unit density is based on the proposed (T)[Q]C2-1L-O zone and the Venice 
Coastal Zone Specific Plan Subarea A in case No. CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-
MEL-WDI-SPR-PHP. The subdivider is hereby advised that the LAMC may not permit this maximum 
approved density. Therefore, verification should be obtained from the Department of Building and Safety, 
which will legally interpret the Zoning code as it applies to this particular property. The Advisory Agency’s 
approval is subject to the following conditions:  
 
NOTE on clearing conditions: When two or more agencies must clear a condition, subdivider should follow the 
sequence indicated in the condition. For the benefit of the applicant, subdivider shall maintain record of all conditions 
cleared, including all material supporting clearances and be prepared to present copies of the clearances to each 
reviewing agency as may be required by its staff at the time of its review. 
 
 
BUREAU OF ENGINEERING - SPECIFIC CONDITIONS  
Any questions regarding this report should be directed to Mr. Georgic Avanesian of the Land 
Development Section, located at 201 North Figueroa Street, Suite 290, or by calling (213) 808-8588. 
 
1. That a 5-foot wide strip of land be dedicated along North Venice Boulevard adjoining the tract in 

addition, dedicate a 20-foot radius property line return or 15-foot by 15-foot property line cut corner 
at intersection with Pacific Avenue. Above cut corner area dedication shall be limited to the height 
of 30-feet measured from the finished sidewalk surface.  Additional public sidewalk easement 
areas shall be provided at the locations of the public utilities including street lights, fire hydrants 
and street trees satisfactory to the City Engineer. 

 
2. That a 19.5-foot wide strip of land be dedicated along Pacific Avenue adjoining the tract in 

addition, dedicate a 20-foot radius property line return or 15-foot by 15-foot property line cut corner 
at intersection with South Venice Boulevard. 

 
3. That a 20-foot wide strip of land be dedicated along South Venice Boulevard adjoining the tract 

in addition, dedicate a 20-foot radius property line return or 15-foot by 15-foot property line cut 
corner at intersection with Dell Avenue. 

 
4. That a 5-foot and variable width strip of land be dedicated along Dell Avenue. This dedication is 

necessary to include the existing sidewalk within the public right-of-way. Additional public 
sidewalk easement areas shall be provided at the locations of the public utilities including street 
lights, fire hydrants and street trees satisfactory to the City Engineer. 

 
5. That the subdivider make a request to the West Los Angeles District Office of the Bureau of 

Engineering to determine the capacity of existing sewers in this area.  
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6. That a set of drawings for airspace lots be submitted to the City Engineer showing the followings:  
                        

a. Plan view at different elevations; 
b. Isometric views; 
c. Elevation views; 
d. Section cuts at all locations where air space lot boundaries change. 

 
7. That the owners of the property record an agreement satisfactory to the City Engineer stating that 

they will grant the necessary private easements for ingress and egress purposes to serve 
proposed airspace lots to use upon the sale of the respective lots and they will maintain the private 
easements   free and clear of obstructions and in safe conditions for use at all times. 

 
8. That the following improvements be either constructed prior to recordation of the final map or that 

the construction be suitably guaranteed: 
 

a. Improve Dell Avenue and North Venice Boulevard being dedicated and adjoining the 
subdivision by the construction of additional concrete sidewalks at the locations of the 
public utilities and or obstructions   including any necessary removal and reconstruction 
of existing improvements. 

 
b. Improve all newly dedicated cut corners with additional concrete sidewalks. 

 
Any questions regarding this report should be directed to Mr. Georgic Avanesian of the Land 
Development Section, located at 201 North Figueroa Street, Suite 290, or by calling (213) 808-8588. 
 
DEPARTMENT OF BUILDING AND SAFETY, GRADING DIVISION 
Grading Division approvals are conducted at 221 North Figueroa Street, 12th Floor suite 1200. The approval of this 
Tract Map shall not be construed as having been based upon a geological investigation such as will authorize the 
issuance of the building permit of the subject property. Such permits will be issued only at such time as the 
Department of Building and Safety has received such topographic maps and geological reports as it deems 
necessary to justify the issuance of such building permits. 

 
9. That prior to issuance of a grading or building permit, or prior to recordation of the final map, the 

subdivider shall make suitable arrangements to assure compliance, satisfactory to the 
Department of Building and Safety, Grading Division, with all the requirements and conditions 
contained in Geology and Soils Report Approval dated August 10, 2018, Log No. 104090-01 and 
attached to the case file for Tract No. 82288.  

 
DEPARTMENT OF BUILDING AND SAFETY, ZONING DIVISION 
An appointment is required for the issuance of a clearance letter from the Department of Building and Safety. The 
applicant is asked to contact Laura Duong at (213) 482-0434 to schedule an appointment. 
 
10. Prior to recordation of the final map, the Department of Building and Safety, Zoning Division shall 

certify that no Building or Zoning Code violations exist on the subject site. In addition, the following 
items shall be satisfied:  

 
a. Obtain permits for the demolition or removal of all existing structures on the site.  Accessory 

structures and uses are not permitted to remain on lots without a main structure or use.  
Provide copies of the demolition permits and signed inspection cards to show completion of 
the demolition work. 
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b. Provide a copy of affidavit AFF-36536.  Show compliance with all the conditions/requirements 

of the above affidavit as applicable.  Termination of above affidavit may be required after the 
Map has been recorded. Obtain approval from the Department, on the termination form, prior 
to recording. 
 

c. Provide a copy of City Planning Commission case no. CPC-2018-7344-GPAJ-VZCJ-HD-SP-
SPP-CDP-MEL-WDI-SPR-PHP. Show compliance with all the conditions/requirements of the 
CPC case as applicable. 
 

d. Zone Change to C2 Zone must be recorded prior to obtaining Zoning clearance. 
 

e. Show all street dedications as required by Bureau of Engineering and provide net lot area 
after all dedication.  “Area” requirements shall be re-checked as per net lot area after street 
dedication.  Front and side yard requirements shall be required to comply with current code 
as measured from new property lines after dedications. 
 

f. Show compliance to the density requirement within each Ground Lot.  Density to be calculated 
after required dedication is taken unless approved by City Planning. 
 

g. Record a Covenant and Agreement for each Ground Lot to treat the buildings and structures 
located in an Air Space Subdivision as if they were within a single lot. 

 
Notes:  

 
This property is located within the Venice Specific Zone.  Small Lot Subdivision within the 
boundary of the Venice Coastal Specific Plan Area requires compliance with Venice Coastal 
Specific Plan. 
  
The existing or proposed building plans have not been checked for and shall comply with 
Building and Zoning Code requirements.  With the exception of revised health or safety 
standards, the subdivider shall have a vested right to proceed with the proposed development 
in substantial compliance with the ordinances, policies, and standards in effect at the time the 
subdivision application was deemed complete.  Plan check will be required before any 
construction, occupancy or change of use. 
 
If the proposed development does not comply with the current Zoning Code, all zoning 
violations shall be indicated on the Map. 

 
DEPARTMENT OF TRANSPORTATION 
 
Prior to recordation of the final map, satisfactory arrangements shall be made with the Department of 
Transportation to assure: 

 
11. A minimum of 60-foot and 40-foot reservoir space(s) be provided between any ingress security 

gate(s) and the property line when driveway is serving more than 300 and 100 parking spaces 
respectively. A minimum of 20-foot reservoir space(s) be provided between any ingress security 
gate(s) and the property line when driveway is serving less than 100 parking spaces or to the 
satisfaction of the Department of Transportation. 
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12. Parking stalls shall be designed so that a vehicle is not required to back into or out of any public 
street or sidewalk. LAMC 12.21 A. 

 
13. This project is subject to the Venice Coastal Specific Plan and the Coastal Transportation Corridor 

Specific Plan requirements. A parking area and driveway plan shall be submitted to the 
Department of Transportation for approval prior to submittal of building permit plans for plan check 
by the Department of Building and Safety.  Final DOT approval should be accomplished by 
submitting detailed site/driveway plans at a scale of 1"=40' to DOT's West LA/Coastal 
Development Review Section located at 7166 W. Manchester Ave., Los Angeles, 90045.  For an 
appointment, call (213) 485-1062.  

 
FIRE DEPARTMENT  
The applicant is further advised that all subsequent contact regarding these conditions must be with the Hydrant 
and Access Unit. This would include clarification, verification of condition compliance and plans or building permit 
applications, etc., and shall be accomplished BY APPOINTMENT ONLY, in order to assure that you receive service 
with a minimum amount of waiting please call (213) 482-6509. You should advise any consultant representing you 
of this requirement as well. 
 
14. Prior to the recordation of the final map, a suitable arrangement shall be made satisfactory to the 

Fire Department, binding the subdivider and all successors to the following:  
 

a. Access for Fire Department apparatus and personnel to and into all structures shall be 
required. 
 

b. Address identification.  New and existing buildings shall have approved building identification 
placed in a position that is plainly legible and visible from the street or road fronting the 
property. 
 

c. One or more Knox Boxes will be required to be installed for LAFD access to project. Location 
and number to be determined by LAFD Field Inspector.  (Refer to FPB Req # 75). 
  

d. Where above ground floors are used for residential purposes, the access requirement shall 
be interpreted as being the horizontal travel distance from the street, driveway, alley, or 
designated fire lane to the main entrance of individual units.  
 

e. The entrance or exit of all ground dwelling units shall not be more than 150 feet from the edge 
of a roadway of an improved street, access road, or designated fire lane.  
 

f. No building or portion of a building shall be constructed more than 150 feet from the edge of 
a roadway of an improved street, access road, or designated fire lane.  
 

g. Building designs for multi-storied residential buildings shall incorporate at least one access 
stairwell off the main lobby of the building; But, in no case greater than 150ft horizontal travel 
distance from the edge of the public street, Private Street or Fire Lane. This stairwell shall 
extend onto the roof.  
 

h. Entrance to the main lobby shall be located off the address side of the building.  
 

i. Any required Fire Annunciator panel or Fire Control Room shall be located within 20ft visual 
line of site of the main entrance stairwell or to the satisfaction of the Fire Department.  
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j. Where rescue window access is required, provide conditions and improvements necessary to 

meet accessibility standards as determined by the Los Angeles Fire Department.   
 

k. Adequate off-site public and on-site private fire hydrants may be required.  Their number and 
location to be determined after the Fire Department’s review of the plot plan.   
 

l. Any required fire hydrants to be installed shall be fully operational and accepted by the Fire 
Department prior to any building construction.   
 

m. Site plans shall include all overhead utility lines adjacent to the site.   
 

n. Any roof elevation changes in excess of 3 feet may require the installation of ships ladders. 
 

 2014 CITY OF LOS ANGELES FIRE CODE, SECTION 503.1.4  (EXCEPTION) 
 

a. When this exception is applied to a fully fire sprinklered residential building equipped  with 
a wet standpipe outlet inside an exit stairway with at least a 2 hour rating the   distance 
from the wet standpipe outlet in the stairway to the entry door of any dwelling unit or guest 
room shall not exceed 150 feet of horizontal travel AND the distance from the edge of the 
roadway of an improved street or approved fire lane to the door into the same exit stairway 
directly from outside the building shall not exceed 150 feet of horizontal travel. 

 
b. It is the intent of this policy that in no case will the maximum travel distance exceed 150 

feet inside the structure and 150 feet outside the structure.  The term “horizontal travel” 
refers to the actual path of travel to be taken by a person responding to an emergency in 
the building. 

 
c. This policy does not apply to single-family dwellings or to non-residential buildings. 

 
 
DEPARTMENT OF WATER AND POWER 

 
15. Arrangements shall be made for compliance with the Los Angeles Department of Water and 

Power (LADWP) Water System Rules and requirements, satisfactory to the LADWP memo dated 
January 14, 2020. Upon compliance with these conditions and requirements, LADWP’s Water 
Services Organization will forward the necessary clearances to the Bureau of Engineering. (This 
condition shall be deemed cleared at the time the City Engineer clears Condition No. S-1.(c).). 

 
BUREAU OF STREET LIGHTING 
Street Lighting clearance for this Street Light Maintenance Assessment District condition is conducted at 
1149 S. Broadway Suite 200. Street Lighting improvement condition clearance will be conducted at the 
Bureau of Engineering District office, see condition S-3. (c). 
 
16. Prior to the recordation of the final map or issuance of the Certificate of Occupancy (C of O), 

street lighting improvement plans shall be submitted for review and the owner shall provide a 
good faith effort via a ballot process for the formation or annexation of the property within the 
boundary of the development into a Street Lighting Maintenance Assessment District. 

 
BUREAU OF SANITATION 
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17. The Office of LA Sanitation Clean Water North Collection Division has inspected the sewer/storm 

drain lines serving the subject tract and found no potential problems to their structure or potential 
maintenance problem, as stated in the memo dated December 16, 2019. Upon compliance with 
its conditions and requirements, the Bureau of Sanitation, Wastewater Collection Systems 
Division will forward the necessary clearances to the Bureau of Engineering.  (This condition shall 
be deemed cleared at the time the City Engineer clears Condition No. S-1. (d).) 

 
INFORMATION TECHNOLOGY AGENCY 
 
18. To assure that cable television facilities will be installed in the same manner as other required 

improvements, please email cabletv.ita@lacity.org that provides an automated response with the 
instructions on how to obtain the Cable TV clearance.  The automated response also provides 
the email address of three people in case the applicant/owner has any additional questions. 

 
DEPARTMENT OF RECREATION AND PARKS 
Park fees are paid at 221 North Figueroa Street. Suite 400, Los Angeles. Please contact Park Fees staff 
at (213) 202-2657 for any questions or comments, at your convenience.  
 
19. That the Project pay in-lieu fees in order to fulfill the Project’s requirements under provisions of 

LAMC 12.33. 
 
URBAN FORESTRY DIVISION AND THE DEPARTMENT OF CITY PLANNING 

 
20. Prior to the issuance of a grading permit, a plot plan prepared by a reputable tree expert, indicating 

the location, size, type, and condition of all existing trees on the site shall be submitted for 
approval by the Department of City Planning. All trees in the public right-of-way shall be provided 
per the current Urban Forestry Division standards. 

 
Replacement by a minimum of 24-inch box trees in the parkway and on the site of to be removed, 
shall be required for the unavoidable loss of desirable trees on the site, and to the satisfaction of 
the Advisory Agency. Note: Removal of all trees in the public right-of-way shall require approval 
of the Board of Public Works. Contact: Urban Forestry Division at: (213) 485-5675. Failure to 
comply with this condition as written shall require the filing of a modification to this tract map in 
order to clear the condition. 

 
DEPARTMENT OF CITY PLANNING-SITE SPECIFIC CONDITIONS 
Clearances may be conducted at the Figueroa, Valley, or West Los Angeles Development Services 
Centers. To clear conditions, an appointment is required, which can be requested at planning.lacity.org. 
 
21. Prior to the recordation of the final map, the subdivider shall prepare and execute a Covenant and 

Agreement (Planning Department General Form CP-6770) in a manner satisfactory to the 
Planning Department, binding the subdivider and all successors to the following: 

 
a. Limit the proposed development to two (2) master ground lots and seven (7) airspace lots.  

 
b. Off-street parking for residential and commercial uses shall comply with the requirements of 

Case No. CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP. In the event 
that Case No. CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP is not 
approved; the Project shall comply with LAMC Section 12.21 A.4 and the Venice Coastal Zone 
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Specific Plan. 
 
In addition, prior to issuance of a building permit, a parking plan showing off-street parking 
spaces, as required by the Advisory Agency, be submitted for review and approval by the 
Department of City Planning (221 North Figueroa Street, Suite 1350). 

 
c. The Front Lot Lines shall be designated along Pacific Avenue, Canal Court, and Dell Avenue. 

All others shall be Side Lot Lines. 
 

d. That a solar access report shall be submitted to the satisfaction of the Advisory Agency prior 
to obtaining a grading permit. 
 

e. Residential and Commercial bicycle parking spaces shall be provided in compliance with 
LAMC Section 12.21-A,4 and 12.21-A,16. 
 

f. That the subdivider consider the use of natural gas and/or solar energy and consult with the 
Department of Water and Power and Southern California Gas Company regarding feasible 
energy conservation measures. 

 
22. Prior to the issuance of the building permit or the recordation of the final map, a copy of the 

decision letter for CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP shall be 
submitted to the satisfaction of the Advisory Agency. In the event CPC-2018-7344-GPAJ-VZCJ-
HD-SP-SPP-CDP-MEL-WDI-SPR-PHP is not approved, the subdivider shall submit a tract 
modification. 
 

23. Prior  to the issuance of a grading permit, the subdivider shall record and execute a Covenant 
and Agreement (Planning Department General Form CP-6770), binding the subdivider to the 
following haul route conditions: 

 
a. Streets to be used are limited to: Venice Boulevard, Sepulveda Boulevard, Live Oak 

Avenue, Arrow Highway and Sawtelle Boulevard 
 
b. Hours  of operation shall be from 08:00 a.m. to 04:00 p.m. 
 
c. Days  of the week shall be Monday though Saturday.  
 
d. Total trips per day shall be 60. 
 
e. Duration of project shall be 6 weeks. 
 
f. Trucks shall be restricted to 10-wheel dump trucks or smaller for streets with a width of 25 

feet or less.  Eighteen-wheel dump trucks are permitted on streets with a width greater 
than 25 feet.  There shall be no staging or parking of construction vehicles, including 
vehicles to transport workers on any of the streets. 

 
g. The Emergency Operations Division, Specialized Enforcement Section of the Los Angeles 

Police Department shall be notified prior to the start of hauling (213) 486-0777. 
 
h. Streets shall be cleaned of spilled materials at the termination of each work day.  
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i. The final approved haul routes and all the conditions of approval shall be available on the 
job site at all times. 

 
j. The owner or contractor shall keep the construction area sufficiently dampened to control 

dust caused by grading and hauling, and at all times provide reasonable control of dust 
caused by wind. 

 
k. Hauling and grading equipment shall be kept in good operating condition and muffled as 

required by law. 
 
l. All loads shall be secured by trimming, watering or other appropriate means to prevent 

spillage and dust. 
 
m. All trucks are to be watered at the job site to prevent excessive blowing dirt. 

 
n. All trucks are to be cleaned of loose earth at the job site to prevent spilling.  Any material 

spilled on the public street shall be removed by the contractor. 
 
o. The applicant shall be in conformance with the State of California, Department of 

Transportation, policy regarding movements of reducible loads. 
 
p. All regulations set forth in the State of California Department of Motor Vehicles pertaining 

to the hauling of earth shall be complied with. 
 
q. A Truck Crossing warning sign shall be placed 300 feet in advance of the exit in each 

direction. 
 
r. One flag person(s) shall be required at the job and dump sites to assist the trucks in and 

out of the project area.  Flag person(s) and warning signs shall be in compliance with Part 
II of the 1985 Edition of Work Area Traffic Control Handbook. 

 
s. The City of Los Angeles, Department of Transportation, telephone (213) 485-2298, shall 

be notified 72 hours prior to beginning operations in order to have temporary No Parking 
signs posted along the route. 

 
t. Any desire to change the prescribed routes must be approved by the concerned 

governmental agencies by contacting Street Services Investigation and Enforcement 
Division at (213) 847-6000 before the change takes place. 

 
u. The permittee shall notify Street Services Investigation and Enforcement Division, (213) 

847-6000, at least 72 hours prior to the beginning of hauling operations and shall also 
notify the Division immediately upon completion of hauling operations. 

 
v. A surety or cash bond shall be posted in an amount satisfactory to the City Engineer for 

maintenance of haul route streets.   The forms for the bond will be issued by the Central 
Los Angeles District Engineering Office, 201 N. Figueroa Street, Land Development 
Section, Suite 1150, Los Angeles, CA 90012.  Further information regarding the bond may 
be obtained by calling (213) 202-3495. 

 
OR 
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A surety or cash bond shall be posted in an amount satisfactory to the City Engineer for 
maintenance of haul route streets.   The forms for the bond will be issued by the Valley 
District Engineering Office, 6262 Van Nuys Blvd, Suite 251, Van Nuys CA, 91401.  Further 
information regarding the bond may be obtained by calling (818) 374-5082. 
 

OR 
 
A surety or cash bond shall be posted in an amount satisfactory to the City Engineer for 
maintenance of haul route streets. The forms for the bond will be issued by the West Los 
Angeles District Engineering Office, 1828 Sawtelle Boulevard, 3rd Floor, Los Angeles, CA 
90025. Further information regarding the bond may be obtained by calling 310.575.8388. 

 
24. Indemnification and Reimbursement of Litigation Costs. 
 

Applicant shall do all of the following: 
 

a. Defend, indemnify and hold harmless the City from any and all actions against the City 
relating to or arising out of, in whole or in part, the City’s processing and approval of this 
entitlement, including but not limited to, an action to attack, challenge, set aside, void, or 
otherwise modify or annul the approval of the entitlement, the environmental review of the 
entitlement, or the approval of subsequent permit decisions, or to claim personal property 
damage, including from inverse condemnation or any other constitutional claim. 

 
b. Reimburse the City for any and all costs incurred in defense of an action related to or 

arising out of, in whole or in part, the City’s processing and approval of the entitlement, 
including but not limited to payment of all court costs and attorney’s fees, costs of any 
judgments or awards against the City (including an award of attorney’s fees), damages, 
and/or settlement costs. 

 
c. Submit an initial deposit for the City’s litigation costs to the City within 10 days’ notice of 

the City tendering defense to the applicant and requesting a deposit. The initial deposit 
shall be in an amount set by the City Attorney’s Office, in its sole discretion, based on the 
nature and scope of action, but in no event shall the initial deposit be less than $50,000. 
The City’s failure to notice or collect the deposit does not relieve the applicant from 
responsibility to reimburse the City pursuant to the requirement in paragraph (ii). 

 
d. Submit supplemental deposits upon notice by the City. Supplemental deposits may be 

required in an increased amount from the initial deposit if found necessary by the City to 
protect the City’s interests. The City’s failure to notice or collect the deposit does not 
relieve the applicant from responsibility to reimburse the City pursuant to the requirement 
in paragraph (ii). 

 
e. If the City determines it necessary to protect the City’s interest, execute an indemnity and 

reimbursement agreement with the City under terms consistent with the requirements of 
this condition. 

 
The City shall notify the applicant within a reasonable period of time of its receipt of any action 
and the City shall cooperate in the defense. If the City fails to notify the applicant of any claim, 
action, or proceeding in a reasonable time, or if the City fails to reasonably cooperate in the 
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defense, the applicant shall not thereafter be responsible to defend, indemnify or hold 
harmless the City.  
 
The City shall have the sole right to choose its counsel, including the City Attorney’s office or 
outside counsel. At its sole discretion, the City may participate at its own expense in the 
defense of any action, but such participation shall not relieve the applicant of any obligation 
imposed by this condition. In the event the applicant fails to comply with this condition, in 
whole or in part, the City may withdraw its defense of the action, void its approval of the 
entitlement, or take any other action. The City retains the right to make all decisions with 
respect to its representations in any legal proceeding, including its inherent right to abandon 
or settle litigation. 
  
For purposes of this condition, the following definitions apply: 
   

“City” shall be defined to include the City, its agents, officers, boards, commissions, 
committees, employees, and volunteers. 
 
“Action” shall be defined to include suits, proceedings (including those held under 
alternative dispute resolution procedures), claims, or lawsuits. Actions includes actions, 
as defined herein, alleging failure to comply with any federal, state or local law. 

 
Nothing in the definitions included in this paragraph are intended to limit the rights of the City 
or the obligations of the applicant otherwise created by this condition. 

 
BUREAU OF ENGINEERING - STANDARD CONDITIONS 
 
S-1.  

(a) That the sewerage facilities charge be deposited prior to recordation of the final map over 
all of the tract in conformance with Section 64.11.2 of the LAMC.  
 

(b) That survey boundary monuments be established in the field in a manner satisfactory to 
the City Engineer and located within the California Coordinate System prior to recordation 
of the final map. Any alternative measure approved by the City Engineer would require 
prior submission of complete field notes in support of the boundary survey.   
 

(c) That satisfactory arrangements be made with both the Water System and the Power 
System of the Department of Water and Power with respect to water mains, fire hydrants, 
service connections and public utility easements.   

(d) That any necessary sewer, street, drainage and street lighting easements be dedicated. 
In the event it is necessary to obtain off-site easements by separate instruments, records 
of the Bureau of Right-of-Way and Land shall verify that such easements have been 
obtained. The above requirements do not apply to easements of off-site sewers to be 
provided by the City.   
 

(e) That drainage matters be taken care of satisfactory to the City Engineer.   
 

(f) That satisfactory street, sewer and drainage plans and profiles as required, together with 
a lot grading plan of the tract and any necessary topography of adjoining areas be 
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submitted to the City Engineer.   
 

(g) That any required slope easements be dedicated by the final map.   
 

(h) That each lot in the tract complies with the width and area requirements of the Zoning 
Ordinance.   
 

(i) That 1-foot future streets and/or alleys be shown along the outside of incomplete public 
dedications and across the termini of all dedications abutting unsubdivided property. The 
1-foot dedications on the map shall include a restriction against their use of access 
purposes until such time as they are accepted for public use.   
 

(j) That any 1-foot future street and/or alley adjoining the tract be dedicated for public use by 
the tract, or that a suitable resolution of acceptance be transmitted to the City Council with 
the final map.   
 

(k) That no public street grade exceeds 15%.   
 

(l) That any necessary additional street dedications be provided to comply with the 
Americans with Disabilities Act (ADA) of 1990. 

 
S-2. That the following provisions be accomplished in conformity with the improvements constructed 

herein: 
 

(a) Survey monuments shall be placed and permanently referenced to the satisfaction of the 
City Engineer. A set of approved field notes shall be furnished, or such work shall be 
suitably guaranteed, except where the setting of boundary monuments requires that other 
procedures be followed.   
 

(b) Make satisfactory arrangements with the Department of Transportation with respect to 
street name, warning, regulatory and guide signs.   
 

(c) All grading done on private property outside the tract boundaries in connection with public 
improvements shall be performed within dedicated slope easements or by grants of 
satisfactory rights of entry by the affected property owners.   
 

(d) All improvements within public streets, private street, alleys and easements shall be 
constructed under permit in conformity with plans and specifications approved by the 
Bureau of Engineering.   
 

(e) Any required bonded sewer fees shall be paid prior to recordation of the final map. 
 
S-3. That the following improvements be either constructed prior to recordation of the final map or that 

the construction be suitably guaranteed: 
 

(a) Construct on-site sewers to serve the tract as determined by the City Engineer. 
 

(b) Construct any necessary drainage facilities. 
 
(c) Install street lighting facilities to serve the tract as required by the Bureau of Street Lighting. 
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(1) No street lighting improvements if no street widening per BOE improvement 

conditions. Otherwise, relocate and upgrade street lights: three (3) on Pacific Ave., 
one (1) on Dell Ave., and two (2) on S. Venice Blvd. 

 
Notes:  
 
The quantity of street lights identified may be modified slightly during the plan check 
process based on illumination calculations and equipment selection. 
 
Conditions set: 1) in compliance with a Specific Plan, 2) by LADOT,  or 3) by other legal 
instrument excluding the Bureau of Engineering condition S-3 (i), requiring an 
improvement that will change the geometrics of the public roadway or driveway apron may 
require additional or the reconstruction of street lighting improvements as part of that 
condition. 

 
(d) Plant street trees and remove any existing trees within dedicated streets or proposed 

dedicated streets as required by the Street Tree Division of the Bureau of Street 
Maintenance. All street tree plantings shall be brought up to current standards. When the 
City has previously been paid for tree planting, the subdivider or contractor shall notify the 
Urban Forestry Division ((213) 847-3077) upon completion of construction to expedite tree 
planting.  
  

(e) Repair or replace any off-grade or broken curb, gutter and sidewalk satisfactory to the City 
Engineer.  

 
(f) Construct access ramps for the handicapped as required by the City Engineer.  
 
(g) Close any unused driveways satisfactory to the City Engineer.  
 
(h) Construct any necessary additional street improvements to comply with the 2010 

Americans with Disabilities Act (ADA) Standards for Accessible Design.  
 
(i) That the following improvements are either constructed prior to recordation of the final 

map or that the construction is suitably guaranteed: 
 

(1) Improve Dell Avenue and North Venice Boulevard being dedicated and adjoining 
the subdivision by the construction of additional concrete sidewalks at the locations 
of the public utilities and or obstructions including any necessary removal and 
reconstruction of existing improvement. 

 
(2) Improve all newly dedicated cut corners with additional concrete sidewalks 

 
NOTES: 
 
The Advisory Agency approval is the maximum number of units permitted under the tract map action. 
However the existing or proposed zoning may not permit this number of units.  This vesting map does 
not constitute approval of any variations from the Municipal Code, unless approved specifically for this 
project under separate conditions. 
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Any removal of the existing street trees shall require Board of Public Works approval. 
 
Satisfactory arrangements shall be made with the Los Angeles Department of Water and Power, Power 
System, to pay for removal, relocation, replacement or adjustment of power facilities due to this 
development. The subdivider must make arrangements for the underground installation of all new utility 
lines in conformance with Section 17.05-N of the Los Angeles Municipal Code (LAMC). 
 
The final map must be recorded within 36 months of this approval, unless a time extension is granted 
before the end of such period. 
 
The Advisory Agency hereby finds that this tract conforms to the California Water Code, as required by 
the Subdivision Map Act. 
 
The subdivider should consult the Department of Water and Power to obtain energy saving design 
features which can be incorporated into the final building plans for the subject development. As part of 
the Total Energy Management Program of the Department of Water and Power, this no-cost consultation 
service will be provided to the subdivider upon his request. 

 
FINDINGS OF FACT (CEQA) 
 
The Advisory Agency determines that, based on the whole of the administrative record as supported by 
the justification prepared and found in the environmental case file, Case No. ENV-2018-6667-SE, the 
Project is exempt from the CEQA pursuant to Public Resources Code Section 21080.27(b)(1). 
 
FINDINGS OF FACT (SUBDIVISION MAP ACT) 
 
In connection with the approval of Vesting Tentative Tract Map No. VTT-82288 the Advisory Agency of 
the City of Los Angeles, pursuant to Sections 66473.1, 66474.60, .61 and .63 of the State of California 
Government Code (the Subdivision Map Act), makes the prescribed findings as follows: 
 
(a)  THE PROPOSED MAP IS CONSISTENT WITH APPLICABLE GENERAL AND SPECIFIC 

PLANS. 
 

The Vesting Tentative Tract Map was prepared by a Registered Professional Engineer and 
contains the required components, dimensions, areas, notes, legal description, ownership, 
applicant, and site address information as required by the Los Angeles Municipal Code. 
 
The 2.65 acre site is located within the adopted Venice Community Plan and certified Venice Land 
Use Plan (LUP), which designates the site for Open Space land uses with a corresponding zone 
of OS-1XL-O.The Open Space zone does not permit buildings or structures except those used 
for park and recreation facilities and does not have height of FAR limitations. In conjunction with 
the tract map under concurrent case No. CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-
WDI-SPR_PHP, the Project is requesting approval of a General Plan Amendment to the Venice 
Community Plan and the certified LUP to re-designate the Site from Open Space to Neighborhood 
Commercial and a Vesting Zone Change and Height District Change from OS-1XL-O to C2-1L-O 
along with other entitlements.  

 
The General Plan Framework Element describes Neighborhood Commercial areas as pedestrian-
oriented retail focal points for surrounding residential neighborhoods (15,000 to 20,000 persons) 
containing a diversity of local-serving uses.  Generally, these districts have a 1.5:1 FAR and are 
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characterized by buildings of one to two-stories in height. The C2 zone allows for residential and 
general commercial uses, no front yard setback, and side and rear yard setbacks consistent with 
R4 requirements.  The 1L height district within a C zone allows for a maximum height of 75 feet 
and a maximum FAR of 1.5:1. The project will provide 140 dwelling units and a mix of commercial 
space, have an FAR of 1.15:1, and will generally be 35 feet in height with a 59-foot tall campanile 
at the northwest corner of the Project. The Project will have a five-foot front yard setback and five-
foot side and rear yard setbacks except where facing the Grand Canal and the adjacent RD1.5-
zoned property at the northeast corner of the site.  The Project will have a 16-foot rear yard 
setback at the yard adjacent to the RD1.5-zoned property and 15-foot setbacks on average at the 
yards abutting the Grand Canal. As such, the Project would be consistent with the requirements 
of the requested Neighborhood Commercial land use designation of the General Plan, the C2-
zone, and 1L-height district. 
 
The Project Site is located within the Venice Canals and North Venice subareas of the adopted 
Venice Coastal Zone Specific Plan, which contains general land use and development regulations 
(Section 9) and specific land use and development regulations for subareas located within the 
Specific Plan (Section 10).  The Venice Canals and North Venice subareas contains land use and 
development regulations, however in conjunction with the tract map under concurrent case No. 
CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP, the Project is requesting 
Specific Plan Amendments to the Venice Coastal Specific Plan to amend Sections 9 and 10 to 
create a new subarea that would establish new land use and development regulations for the 
Project Site. By creating these new land use and development regulations, the Project would be 
consistent with the provisions of the Venice Coastal Zone Specific Plan.   

 
The Project Site is also located within the Los Angeles Coastal Transportation Corridor Specific 
Plan, which provides a mechanism to fund transportation improvements as a result of 
transportation impacts generated by new commercial and industrial developments.  The Los 
Angeles Coastal Transportation Corridor Specific Plan requires fees to be paid based on the 
number of Trips generated and the size of a proposed project; it does not contain land use or 
design regulations. In satisfying DOT’s Condition of Approval, the Project would meet the 
requirements of the Los Angeles Coastal Transportation Corridor Specific Plan. 
 
The Subdivision Map Act requires the Advisory Agency to find the proposed map be consistent 
with the General Plan. For division of land purposes, consistency with the applicable plans is 
limited to those relating to zoning and land use regulations such as height, density, setbacks, 
parking, and lot area. As conditioned and demonstrated above, in conjunction with the requested 
General Plan Amendment, Vesting Zone Change, Height District Change, certified Venice Local 
Coastal Program Land Use Plan amendments, and Venice coastal Zone Specific Plan 
Amendment, the proposed tract map is consistent with the intent and purpose of the General Plan 
and applicable Specific Plan. 

 
(b)  THE DESIGN AND IMPROVEMENT OF THE PROPOSED SUBDIVISION ARE CONSISTENT 

WITH APPLICABLE GENERAL AND SPECIFIC PLANS. 
 

Section 66418 of the Subdivision Map Act defines the term “design” as follows: “Design” means: 
(1) street alignments, grades and widths; (2) drainage and sanitary facilities and utilities, including 
alignments and grades thereof; (3) location and size of all required easements and rights-of-way; 
(4) fire roads and firebreaks; purposes; and (5) such other specific physical requirement in the 
plan and configuration of the entire subdivision as may be necessary to ensure consistency with, 
or implementation of, the General Plan or any applicable Specific Plan. Further, Section 66427 of 
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the Subdivision Map Act expressly states that the “Design and location of buildings are not part 
of the map review process for condominium, community apartment or stock cooperative projects.” 
 
Section 17.05 C of the Los Angeles Municipal Code enumerates design standards for 
Subdivisions and requires that each Tentative Map be designed in conformance with the Street 
Design Standards and in conformance to the General Plan. Section 17.05 C, third paragraph, 
further establishes that density calculations include the areas for residential use and areas 
designated for public uses, except for land set aside for street purposes (“net area”). The 
requested map meets the required components of a tract map as it was prepared by a Registered 
Professional Engineer and contains the required components, dimensions, areas, notes, legal 
description, ownership, applicant, and site address information as required by the Los Angeles 
Municipal Code. 
 
As indicated in Finding (a), LAMC Section 17.05 C requires that the tract map be designed in 
conformance with the zoning regulations of the project site. As the site’s existing Open Space 
land use designation and OS-1XL-O Zone would not permit the construction of the proposed 140 
Permanent Supportive Housing dwelling units, the applicant has requested a General Plan 
Amendment, Zone Change, and Specific Plan Amendment, Case No. CPC-2018-7344-GPAJ-
VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP, in conjunction with the requested tract map. The 
requested General Plan Amendment would amend the Land Use designation from Open Space 
to Neighborhood Commercial, the Zone Change would change from OS-1XL-O to C2-1, and the 
Specific Plan Amendment would amend the Venice Coastal Zone Specific Plan to permit a 
Permanent Supportive Housing Project of 140 dwelling units, supportive services, and 
commercial uses. As discussed in Finding No. 1, the tract map is approved with the condition that 
the map is in compliance with the approval of CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-
MEL-WDI-SPR-PHP. As such, the proposed density and uses would be consistent with the 
proposed land use designation, zone, and specific plan. 

 
The design and layout of the map is consistent with the design standards established by the 
Subdivision Map Act and Division of Land Regulations of the Los Angeles Municipal Code. 
Several public agencies (including the Bureau of Engineering, Department of Building and Safety, 
Grading Division and Zoning Division, Department of Water and Power, Bureau of Sanitation, 
Bureau of Street Lighting) have reviewed the map and found the subdivision design satisfactory, 
and have imposed improvement requirements and/or conditions of approval. 

 
Bureau of Engineering requires dedications along North Venice Boulevard, at the Corner of North 
Venice Boulevard and Pacific Avenue, along Pacific Avenue, at the corner of Pacific Avenue and 
South Venice Boulevard, along South Venice Boulevard, at the corner of South Venice Boulevard 
and Dell Avenue, and along Dell Avenue.  Additionally, Bureau of Engineering requires that public 
sidewalk easement areas be provided at the locations of the public utilities including street lights, 
fire hydrants and street trees satisfactory to the City Engineer. Bureau of Engineering requires 
Dell Avenue and North Venice Boulevard to be improved with concrete sidewalks at the locations 
of the public utilities and or obstructions. Sewers are available and have been inspected and 
deemed adequate in accommodating the proposed Project’s sewerage needs. The subdivision 
will be required to comply with all regulations pertaining to grading, building permits, and street 
improvement permits. Conditions of Approval for the design and improvement of the subdivision 
are required to be performed prior to the recordation of the tract map, building permit, grading 
permit, or certificate of occupancy. Several public agencies (including the Bureau of Engineering, 
Bureau of Sanitation, Bureau of Street Lighting, Department of Building and Safety, and 
Department of Recreation and Parks) have reviewed the map, found the subdivision design 
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satisfactory and imposed improvement requirements and/or conditions of approval. Therefore, as 
conditioned, upon approval of the entitlement requests, the design and improvement of the 
proposed subdivision would be consistent with the intent and purpose of the applicable General 
and Specific Plan.  

 
(c)  THE SITE IS PHYSICALLY SUITABLE FOR THE PROPOSED TYPE OF DEVELOPMENT. 
 

The Project Site is located in the Venice Community Plan area, Dual Permit Jurisdiction of the 
Coastal Zone, and is relatively flat and rectangular in shape. The Site is located in a heavily 
developed urban area, generally located on the block bounded by North Venice Boulevard to the 
north, Pacific Avenue to the south, Dell Avenue to the east  and South Venice Boulevard to the 
south and is bisected into a West Site and East Site by the terminus of the Grand Canal (which 
becomes Canal Street north of North Venice Boulevard). The Site has an approximately 174-foot 
frontage on the east side of Pacific Avenue, an approximately 550-foot frontage on the south side 
of North Venice Boulevard, an approximately 78-foot frontage on the west side of Dell Avenue, 
and an approximately 713-foot frontage on the north side of South Venice Boulevard. The Site is 
currently improved with a City-owned surface parking lot (containing 196 parking spaces) and a 
four-unit, multi-family residential building.  Both would be demolished to accommodate the 
proposed Project. Excavation of for the Project would extend approximately 10 feet below grade 
and approximately 9,100 cubic yards of building material and soil would be hauled from the Project 
Site. A total of 24 non-protected onsite trees and 11 non-protected street trees (5 of which are 
dead) will be removed and replaced at a 1:1 ratio as part of the Project’s onsite landscaping.  All 
of the 11 street trees will be removed and replaced at a 2:1 ratio as required by the Urban Forestry 
Division of the Bureau of Street Services. The Project will include approximately 16,250 square 
feet of open space, including approximately 4,930 square feet of landscaped open space. The 
northernmost section of the Venice Canal system (also known as the Grand Canal), bisects the 
Project Site into two portions: the West Site and East Site. The West Site and East Site are 
connected by the Short Line Bridge, which will remain and provide pedestrian access between 
the two bisected areas of the Project Site. The Project includes the merger and re-subdivision of 
40 existing lots into two (2) master ground lots and seven (7) air space lots totaling 115,674 square 
feet to allow for 140 residential dwelling units and related supportive and commercial uses.  The 
Project will generally be 35 feet in height with a 59-foot tall campanile at the northwest corner of 
the Project. The Project will provide 360 parking spaces in a covered parking structure, centrally 
located on each side of the Project Site. The Project will also include 136 bicycle parking spaces 
onsite. 

 
According to the State of California Seismic Hazard Zone Map for the Venice Quadrangle and the 
City of Los Angeles General Plan, the Project Site is located in an area identified as having 
potential for liquefaction. Additionally, the Los Angeles County Safety Element indicates that the 
Site is located in an area that is susceptible to liquefaction. The Project Site is not located within 
a Methane Zone and would not be subject to the requirements of the City Methane Requirements. 
The Site is not located in a hillside area, the Alquist-Priolo Fault Zone, a landslide area, a 
preliminary fault rupture study area, or any other hazardous zone. The closest active fault is the 
Santa Monica Fault, located approximately 5.48 kilometers from the Project Site. The site is not 
identified as having hazardous waste or past remediation. The site is within Flood zone B, which 
denotes areas between limits of the 100-year flood and 500-year flood; or certain areas subject 
to 100-year flooding with average depths less than 1 foot or where the contributing drainage area 
is less than 1 square mile; or areas protected by levees from the base flood and is subject to the 
requirements of the Flood Hazard Management Specific Plan. 
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The tract has been approved contingent upon the satisfaction of the Department of Building and 
Safety, Grading Division prior to the recordation of the map and issuance of any permits. The 
Department of Building and Safety, Grading Division has issued a Soils Report Approval Letter, 
dated August 10, 2018, stating that the referenced reports are acceptable, provided that the 
Project complies with applicable conditions. The recommendations from the August 10, 2018 
letter have been imposed as Conditions of Approval of the tract map. Therefore, based on the 
above, the site will be physically suitable for the proposed type of development.  
 

(d)  THE SITE IS PHYSICALLY SUITABLE FOR THE PROPOSED DENSITY OF DEVELOPMENT. 
 

The General Plan identifies, through its Community and Specific Plans, geographic locations 
where planned and anticipated densities are permitted. Zoning applied to subject sites throughout 
the City are allocated based on the type of land use, physical suitability, and population growth 
that is expected to occur. The Project Site is located within the Venice Community Plan area and 
is classified with an Open Space land use designation with the corresponding zone of OS-1XL-
O.  Under concurrent Case No. CPC-2018-7344-GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-
PHP, the Project is requesting approval of a General Plan Amendment to the Venice Community 
Plan and certified LUP to re-designate the Site from Open Space to Neighborhood Commercial 
and a Vesting Zone Change and Height District Change from OS-1XL-O to C2-1L-O, among other 
entitlements. 
 
The General Plan Framework Element describes Neighborhood Commercial areas as pedestrian-
oriented retail focal points for surrounding residential neighborhoods containing a diversity of 
local-serving uses. Generally, Neighborhood Commercial areas have an FAR of 1.5:1 and are 
characterized by buildings of one to two-stories in height. The C2 zone allows for residential and 
general commercial uses, while the 1L height district within a C zone allows for a maximum height 
of 75 feet and a maximum FAR of 1.5:1. The Project Site is 115,674 square-feet or 2.65 acres in 
total area. Excluding required dedications, the net lot area is 97,050 square-feet. Excluding 
setbacks as required by the C2 zone and the Venice Coastal Zone Specific Plan, the buildable 
area is 90,573 square-feet. Based on this number and the maximum FAR of 1.5:1, the maximum 
buildable floor area would be 135,859 square feet.  The Project provides 140 dwelling units and 
a mix of commercial space in 104,140 square-feet of building area, resulting in an FAR of 1.15:1, 
which is significantly below the maximum FAR allowed by the proposed C2 zone. 
 
The General Plan Framework Element does not offer appropriate densities for commercial land 
uses in terms of dwelling units per acre, however, it does offer appropriate densities for residential 
land uses in the form of dwelling units per acre. The Project Site is surrounded by low-rise 
residential structures that are zoned R3 and RD1.5 with corresponding land use designations of 
Medium Residential and Low Medium II Residential, respectively. The General Plan Framework 
Element suggests that Low Medium II Residential areas have a density of 18-29 units per acre 
and that Medium Residential areas have a density of 30-55 units per acre.  Given the 2.65-acre 
Project Site, the 140-unit Project has a residential density of approximately 53 units per acre, 
which is consistent with the suggested density of the surrounding Medium Residential land uses.  
Additionally, the Project’s three-story massing is compatible with the surrounding one to four-story 
residential and commercial structures.  Therefore, the Project Site appears physically suitable for 
the proposed density of development, in terms of both FAR and units per acre.   

 
(e)  THE DESIGN OF THE SUBDIVISION AND THE PROPOSED IMPROVEMENTS ARE NOT 

LIKELY TO CAUSE SUBSTANTIAL ENVIRONMENTAL DAMAGE OR SUBSTANTIALLY AND 
AVOIDABLY INJURE FISH OR WILDLIFE OR THEIR HABITAT. 
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The Project Site is currently developed with a City-owned surface parking lot (containing 196 
parking spaces) and a four-unit multi-family residential building. Neither area provides a natural 
habitat for either fish or wildlife. Although located adjacent to the Grand Canal, which is part of 
the larger, man-made Venice Canal system, the Project Site does not contain any natural open 
spaces, act as a wildlife corridor, contain riparian habitat, wetland habitat, migratory corridors, 
conflict with any protected tree ordinance, conflict with a Habitat Conservation Plan, nor possess 
any areas of significant biological resource value. There are no native or protected trees located 
within the Project Site or in abutting parkways. Further, the Project is eligible for the statutory 
exemption from CEQA provided under AB 1197 because it (1) qualifies as a supportive housing 
project pursuant to Health and Safety Code Section 50675.14(b)(2); (2) meets the eligibility 
requirements of Government Code Section 65650 (AB 2162); and (3) is funded by County of Los 
Angeles Measure H Funds. Thus, the Department of City Planning determined that the proposed 
Project is exempt from CEQA pursuant to Assembly Bill 1197, Public Resources Code Section 
21080.27(b)(1). Therefore, the design of the subdivision would not cause substantial 
environmental damage or substantially and avoidably injure fish, wildlife, or their habitat. 

 
(f)  THE DESIGN OF THE SUBDIVISION AND THE PROPOSED IMPROVEMENTS ARE NOT 

LIKELY TO CAUSE SERIOUS PUBLIC HEALTH PROBLEMS. 
 

The proposed subdivision and subsequent improvements are subject to the provisions of the 
LAMC (e.g., the Fire Code, Planning and Zoning Code, Health and Safety Code) and the Building 
Code. Other health and safety related requirements as mandated by law would apply where 
applicable to ensure the public health and welfare (e.g., asbestos abatement, seismic safety, flood 
hazard management). 
 
According to the State of California Seismic Hazard Zone Map for the Venice Quadrangle and the 
City of Los Angeles General Plan, the Project Site is located in an area identified as having 
potential for liquefaction. Additionally, the Los Angeles County Safety Element indicates that the 
site is located in an area that is susceptible to liquefaction. The Project Site is not located within 
a Methane Zone and would not be subject to the requirements of the City Methane Requirements. 
The Site is not located in a hillside area, or Alquist-Priolo Fault Zone, landslide area, or preliminary 
fault rupture study area, nor any other hazardous zone. The closest active fault is the Santa 
Monica Fault, located approximately 3.5 miles from the Project Site. The Site is located in a 
heavily urbanized area containing a mix of single-family, multifamily, and commercial uses in the 
form of low-rise structures. Properties surrounding the Project Site are zoned to accommodate 
this mix of urban uses and intensities.  
 
The Project would not place any occupants or residents near a hazardous materials site or involve 
the use or transport of hazardous materials or substances.  The development of the Project does 
not propose substantial alteration to the existing topography. The Department of Building and 
Safety, Grading Division has reviewed the tract map and corresponding Soils Report prepared by 
Gecom West, Inc. and recommend approval (with conditions) of the tract map in their Soils Report 
Approval later (dated August 10, 2018).  The Department of Building and Safety, Grading 
Division’s conditions have been imposed as Conditions of Approval of the tract map.   

 
The development is required to be connected to the City’s sanitary sewer system, where the 
sewage will be directed to the Hyperion Treatment Plant, which has been upgraded to meet 
statewide ocean discharge standards. No adverse impacts to the public health or safety would 
occur because of the design and improvement of the site. Therefore, the design of the subdivision 
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and the proposed improvements are not likely to cause serious public health problems. 
 
(g)  THE DESIGN OF THE SUBDIVISION AND THE PROPOSED IMPROVEMENTS WILL NOT 

CONFLICT WITH EASEMENTS ACQUIRED BY THE PUBLIC AT LARGE FOR ACCESS 
THROUGH OR USE OF PROPERTY WITHIN THE PROPOSED SUBDIVISION. 

 
There are no recorded instruments identifying easements encumbering the Project Site for the 
purpose of providing public access. The Site is surrounded by private properties that adjoin 
improved public streets and sidewalks designed and improved for the specific purpose of 
providing public access throughout the area. The northernmost section of the Venice Canal 
system (also known as the Grand Canal), bisects the Project Site into two portions: the West Site 
and East Site. The West Site and East Site are connected by the Short Line Bridge, which will 
remain and continue to provide pedestrian access between the two bisected areas of the Project 
Site. The Venice Community Plan and certified Venice Coastal Land Use Plan identify the Venice 
Canals and the Grand Canal in particular as a natural resource, recreational resource, and unique 
open space area. While the Project Site is adjacent to the northernmost portion of the Grand 
Canal, the Canal will remain and access to the Canal will not be inhibited at locations abutting the 
Project Site. The Project will include paved walkways and landscaping along the Grand Canal. Of 
the Project’s 4,930 square feet of landscaped open space, approximately 1,645 square feet will 
be located within the banks of the Grand Canal in the form of low-lying terraced landscaping. As 
such, the Project will improve access to and the pedestrian experience along the Grand Canal. 
The Project Site does not adjoin or provide access to any other public resource, natural habitat, 
Public Park, or officially recognized public recreation area. Necessary public access for roads and 
utilities will be acquired by the City prior to recordation of the proposed map. Therefore, the design 
of the subdivision and the proposed improvements would not conflict with easements acquired by 
the public at large for access through or use of property within the proposed subdivision.  
 
North Venice Boulevard, Dell Avenue, South Venice Boulevard, and Pacific Avenue will also 
remain and be improved to function as public rights-of-way around the Project Site.  Vehicle 
access is provided in the form of curb cuts and driveways at four locations: North Venice 
Boulevard for the West Site, North Venice Boulevard for the East Site, South Venice Boulevard 
for the West Site, and South Venice Boulevard for the East Site. The Bureau of Engineering and 
the Department of Transportation have found the Project Site and abutting public rights-of-way 
sufficient to continue to provide adequate public access through and adjacent to the Site.  

 
 (h)  THE DESIGN OF THE PROPOSED SUBDIVISION WILL PROVIDE, TO THE EXTENT 

FEASIBLE, FOR FUTURE PASSIVE OR NATURAL HEATING OR COOLING OPPORTUNITIES 
IN THE SUBDIVISION. (REF. SECTION 66473.1) 

 
In assessing the feasibility of passive or natural heating or cooling opportunities in the proposed 
subdivision design, the Applicant has prepared and submitted materials which consider the local 
climate, contours, configuration of the parcel(s) to be subdivided and other design and 
improvement requirements. 
 
Providing for passive or natural heating or cooling opportunities will not result in reducing 
allowable densities or the percentage of a lot which may be occupied by a building or structure 
under applicable planning and zoning in effect at the time the tentative map was filed. 
 
The topography of the site has been considered in the maximization of passive or natural heating 
and cooling opportunities. In addition, prior to obtaining a building permit, the subdivider shall 
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consider building construction techniques, such as overhanging eaves, location of windows, 
insulation, exhaust fans; planting of trees for shade purposes and the height of the buildings on 
the site in relation to adjacent development.  

 
These findings shall apply to both the tentative and final maps for Vesting Tentative Tract Map No. 82288.  
 
 
VINCENT P. BERTONI, AICP 
Advisory Agency 
 
 
 
___________________       
Jordann Turner         
Deputy Advisory Agency       
 
JT:JO:IB 
 
 

Note: If you wish to file an appeal, it must be filed within 10 calendar days from the decision date 
as noted in this letter. For an appeal to be valid to the City Planning Commission or Area 
Planning Commission, it must be accepted as complete by the City Planning Department and 
appeal fees paid, prior to expiration of the above 10- day time limit. Such appeal must be 
submitted on Master Appeal Form No. CP- 7769 at the Department’s Public Offices, located 
at: 

Figueroa Plaza 
201 North Figueroa 

Street, 4th Floor 
Los Angeles, CA 90012 

(213) 482-7077 

Marvin Braude San 
Fernando Valley 

Constituent Service Center 
6262 Van Nuys Boulevard, 

Room 251 
Van Nuys, CA 91401  

(818) 374-5050 

West Los Angeles 
Development Services 

Center  
1828 Sawtelle Boulevard, 

2nd Floor 
Los Angeles, CA 90025 

(310) 231-2912 
 

Forms are also available on-line at http://cityplanning.lacity.org 
 
The time in which a party may seek judicial review of this determination is governed by 
California Code of Civil Procedure Section 1094.6. Under that provision, a petitioner may 
seek judicial review of any decision of the City pursuant to California Code of Civil Procedure 
Section 1094.5, only if the petition for writ of mandate pursuant to that section is filed no later 
than the 90th day following the date on which the City’s decision becomes final. 

 
 

 

http://cityplanning.lacity.org/
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INTRODUCTION
State law since 1975 has required city general plans
to include a safety element which addresses the is-
sue of protection of its people from unreasonable
risks associated with natural disasters, e.g., fires,
floods, earthquakes. It did not intend that a safety
element address police matters, except in the
context of natural disasters. In 1984, the State
deleted the seismic safety element from its list of
mandated general plan elements and incorporated
the seismic provisions under the safety element
provisions. The subject Safety Element provides a
contextual framework for understanding the rela-
tionship between hazard mitigation, response to a
natural disaster and initial recovery from a natural
disaster. It replaces three previously adopted elements
of the City’s General Plan: the Safety Element, Fire
Protection and Prevention Element, and Seismic
Safety Element.1 All three have been revised and
combined into the subject Element. Drainage,
water and fire facilities will be addressed in greater
detail by facilities or infrastructure elements of the
General Plan.

An important premise of the Safety Element is that
Los Angeles is a built city that is integrally connected
to its neighbors geographically and by natural
disasters which recognize no boundaries. Therefore,
the Element outlines the historic evolution in Los
Angeles of local, state and federal roles, particularly
relative to mitigation of and response to natural
disasters. The last section of the Element contains
goals, objectives, policies and broadly stated pro-
grams. The programs outlined are programs of the
City Emergency Operations Organization (EOO).
The EOO is the City agency (program) which
implements the Safety Element.

Following the 1994 Northridge and 1995 Kobe,
Japan earthquakes a variety of studies and coopera-
tive information exchange ventures were initiated
to expand knowledge concerning earthquakes so that
people could be better protected in the event of
future significant seismic events. Kobe, Northridge
and other seismic event information is being used
in formulating methodologies for strengthening
buildings and structures to more successfully with-
stand severe damage and to better protect occupants
and equipment during various types and degrees of
seismic events.

The California State Geologist’s Seismic Hazards
Mapping Program is preparing the State’s official
seismic hazard maps. The maps will identify ampli-
fied shaking, liquefaction and landslide hazard zones.
Once the maps become available they will be used
in revising the City’s building, zoning and other
codes, plans, standards, procedures and/or develop-
ment permit requirements.

Chapters I and III of this Safety Element outline
the scope of the EOO’s on-going efforts to use
experiences and new information to improve
the City’s hazard program. Chapter II outlines the
City’s historic commitment to improving its pre-
vention of controllable disasters, mitigation of im-
pacts associated with disasters and response to di-
saster events.
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CHAPTER I - BACKGROUND

2The figure is consistant with the estimate used by the Southern
California Association of Governments.

PLANNING AREA
The Safety Element relates to the entire City of Los
Angeles. Within the City’s boundaries are approxi-
mately 465 square miles of land area, including
approximately 214 square miles of hills and moun-
tains. The San Gabriel and Santa Susana Mountains
bound the City on the north, the Santa Monica
Mountains extend across the middle of the City. The
Palos Verdes Hills and Pacific Ocean are on the south
and west. Because flood, fire and seismic events,
geologic features and potential hazards relate to each
other and transcend the City’s boundaries, this
Element takes into account other jurisdictions and
governmental entities.

DEMOGRAPHICS
The 1990 Federal census estimated that the City’s
population was 3,485,399 individuals. The 1995
General Plan “Framework” element estimated that
the population of Los Angeles City would be in-
creased by approximately 820,000 people to
4,306,5642 and that employment would be increased
by an estimated 390,000 jobs by the year 2010.

EMERGENCY OPERATIONS
ORGANIZATION AND OTHER
INTERAGENCY COORDINATION
Emergency Operations Organization (EOO).
The EOO is the City agency that implements the
Safety Element. Therefore, it is the only “program”
identified by the Element. The EOO is a unique
City department, as indicated in the following.

EOO background and history.  After every  sig-
nificant emergency, City personnel evaluate the
effectiveness of response, ways to improve response
and how to reduce potential loss of life, injury and
property damage in future similar events. Natural
disasters within the City, as well as disasters in other
parts of the world, have added to existing knowl-
edge about disaster preparedness. Historically most
jurisdictions rely on emergency personnel (police,
fire, gas and water) to respond to and handle

emergencies. In many jurisdictions, emergency agen-
cies work independently of one another; situation
which can lead to command and effectuation
conflicts and inefficiencies.

In the late 1970s it was recognized that Los Angeles
enjoyed a significant number of public and private
resources which could be mobilized to respond to
emergencies and provide assistance to victims. How-
ever, most of the services operated independently of
each other. To evaluate how to make better use of
government and private resources, Mayor Tom
Bradley convened a task force to study the situation
and recommend a plan of action. The task force
recommended establishment of a unified, stream-
lined chain of command to maximize the limited
City resources which were available for response to
emergency situations. To accomplish this goal the
City, in 1980, adopted the Emergency  Operations
Ordinance (Ordinance No. 153,772) which estab-
lished a multi-agency Emergency Operations
Organization (EOO) under the direction of the
Mayor and administration of an Emergency
Operations Board (EOB). At the time, it was the
only city organization of its kind in the United States.

EOO description.  The EOO is an operational
department of the City pursuant to City Adminis-
trative Code Division 8, Chapter 3. It is a “depart-
ment without walls” which is comprised of all
agencies of the City’s government. However, unlike
traditional departments, the EOO is not located
physically in any one place. It is a chain of
command and protocols which integrate the City’s
emergency operations into a single operation. It
centralizes command and information coordination
so as to enable the chain of command to operate
efficiently and effectively in deploying resources.

The Emergency Operations Board (EOB) supervises
the EOO (i.e., City) emergency preparedness,
response and recovery. It is comprised of the heads
of the City’s critical emergency operations agencies,
e.g., Board Public Works, Fire and Police depart-
ments, etc. The Chief of Police is chair of the EOB,
the City Administrative Officer is the vice chair
responsible for coordinating non-emergency EOO
activities and the City Attorney is the legal advisor
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to the EOB. The Mayor, in time of emergency,
directs the 13 operational divisions of the EOO.
Each division is responsible for carrying out
specific tasks for coordinating emergency actions
which are essential in abating the impacts and
limiting the scope of a catastrophe; responding to
life threatening situations and safety needs of the
population; maintaining and reestablishing essen-
tial services, transportation and communication
networks; aiding dislocated people; and planning
for recovery. Various City agencies are responsible
for coordinating the activities of their assigned
divisions. For  example, the EOO ordinance speci-
fies that the Transportation Division is under the
responsibility of the general manager of the City
Department of Transportation and is responsible for
developing plans

“for the maintenance of traffic control devices,
emergency travel routes to be used in the event of
an emergency, placement of barricades as neces-
sary or as directed by the chiefs of the Police and
Fire Suppression and Rescue Divisions, direction
and control of traffic and coordination with all
other agencies supplying common carrier services.”

An Emergency Management Committee (EMC)
provides staff to support the EOB. Over two dozen
City agencies, other governmental agencies and pri-
vate organizations participate in activities of the
EMC. The EMC develops plans and programs and
conducts training exercises to promote integrated
disaster planning, response and mitigation efforts.

An Emergency Operations Center (EOC) of the
EOO provides a centralized coordination facility for
emergency response activities. The EOC is located
four floors underground and is equipped with vital
communications and backup power, food and other
supplies necessary to provide for the needs of the
EOO emergency response coordinating team for
approximately two weeks. A mobile EOC unit is
available in the event the primary center is inacces-
sible or to provide additional disaster response
coordination capability. It is comprised of a fleet of
vehicles which contain portable offices, communi-
cations, self-sustaining power, rest rooms and other
resources to enable the mobile EOC unit to operate
at any location to which it is sent.

To enhance communications and provide additional
communications back-up, the City, as a member of

the Operational Area Satellite Information System
(OASIS), through the EOO is linked to the
Governor’s Office of Emergency Services (OES) by
satellite. At the time this Element was prepared, Los
Angeles was the only city participating in OASIS.
OASIS interconnects all of the counties within the
State to the OES which in turn is linked to national
communications systems.

In the event of a disaster or emergency, the Mayor
assumes emergency powers, as defined by law. City
agencies follow procedures contained in their emer-
gency plans, under the direction of the Mayor and
Chief of Police, pursuant to EOO protocols set forth
in the EOO ordinance and plans.

The EOO Master Plan and individual agency
“Emergency Response Plans” set forth procedures
for City personnel to follow in the event of an emer-
gency. “Annexes” to the Master Plan include
hazard-specific plans (e.g., flood), situational
contingency plans for known or anticipated events
(e.g., annual L.A. Marathon) and pre- and post-event
plans (e.g., “Recovery and Reconstruction Plan”).

Other interagency coordination.  Individual ju-
risdictions long have cooperated with one another
in responding to emergency incidents. At one time
emergency response personnel had to remain at their
own boundaries, unable to respond to fires or other
emergencies across their borders due to territorial
requirements. Such territorial limitations were
recognized as unacceptable for maintaining public
health and safety and resulted in informal and
formal aid arrangements between agencies and
jurisdictions. These typically enabled the closest
available unit to respond to an emergency incident.
The agreements usually provided for compensation
of the responding jurisdiction for services rendered.
Interjurisdictional assistance to assure public safety,
protection and other assistance services today
generally are in the form of “mutual aid” agreements.

Mutual aid and other agreements provide for
voluntary cooperative efforts and for provision or
receipt of services and aid to or from other agencies
or jurisdictions when local capabilities are exceeded
by an emergency event. Through mutual aid agree-
ments, the EOO and individual City agencies
coordinate emergency response planning with
adjacent cities, the County of Los Angeles, the State,
federal agencies and other public and private
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3For more about the Incident Command System, see Chapter II:
Fire and Rescue.

organizations, such as the Los Angeles Unified
School District and the American Red Cross. In
addition they share information so as to improve
hazard mitigation efforts and coordinate resources
for disaster response and recovery. For example, in
the event of a disaster, Los Angeles County is
required by State law to provide the City with coro-
ner, health, mental health, prosecutorial, court and
children’s services. The OES is designated by law to
provide coordination and State resources to regions
or local areas which are declared disaster areas by
the Governor. The Federal Emergency Management
Agency (FEMA) is designated by federal law to
coordinate and provide Federal  resources to state
and local  government relative to disasters declared
by the President. To facilitate rapid response to wild
fires in brush and forest areas, the U.S. Forest Ser-
vice has agreements with the County and City fire
services for simultaneous dispatch of personnel and
equipment to fight fires in designated geographic
areas (“Initial Action Zone”). The Public Works
Mutual Aid Agreement, conceived by Los Angeles
County in the late 1980s, provides for sharing of
personnel and public works equipment between
signatory cities and counties within the State dur-
ing times of emergency. In addition, sometimes the
City provides a specific service by contract to
another jurisdiction. For example, for a set fee, the
City provides fire and emergency medical services
to the City of San Fernando which is geographi-
cally surrounded by Los Angeles.

Following the disastrous Oakland-East Bay Hills fire
of 1991 the State legislature directed the OES, in
coordination with other State agencies and inter-
ested local emergency management agencies, to
establish by regulation the Standardized Emergency
Management System (SEMS). The SEMS became
effective September 1994 (Government Code Sec-
tion 8607). It is a command management system
which is based upon the Incident Command Sys-
tem (ICS).3 Like ICS, the SEMS is not a physical
agency, it is a procedure for integrating emergency
response functions. It sets forth a system and frame-
work within which response agencies which utilize
the SEMS can function in an  integrated fashion, in
effect becoming a single response entity. The SEMS

outlines a chain of authority (command) for orga-
nization of all public emergency response functions
within the State. As its name implies, the SEMS
provides guidelines for standardization of procedures
and approaches to emergency response; facilitation
of the flow of information and resources between
organizational levels (field, local government,
operation area, regional and state); coordination
between responding agencies; and rapid mobiliza-
tion, deployment, use and tracking of resources.
Cities and counties are encouraged to utilize the
SEMS in order to qualify for State funds for emer-
gency response activities. At the time this Safety
Element was under preparation the EOO was reor-
ganizing so as to implement the SEMS for the City
of Los Angeles.

In addition to agreements between government
entities, private organizations play a key role in
disaster planning and response. In particular, the
American Red Cross, Salvation Army, churches and
other non-profit organizations provide food, shel-
ter, clothing, health care, volunteer labor and other
emergency services to disaster victims, in coordina-
tion with the governmental agencies. A variety of
private sector organizations have been formed to
coordinate community emergency preparedness
efforts, to heighten public awareness and under-
standing of the need for disaster preparedness and
to encourage private disaster preparedness activities.
Los Angeles Unified School District and City park
facilities are the designated assembly and coordina-
tion locations for emergency sheltering and assis-
tance efforts coordinated by the Red Cross, the State
and/or FEMA. In addition, the Red Cross provides
interagency emergency response planning and train-
ing support.

CALIFORNIA STATE
SAFETY ELEMENT REQUIREMENTS
General mandates and guidelines.  City and
county general plans are required to contain a safety
element which addresses natural disaster hazards.
This Safety Element fulfills this State requirement.
It should be noted that the term “safety” does not
mean “police.” Safety, in the context of the General
Plan law and the subject Safety Element, addresses
natural hazards associated with fire, flood, earth-
quake, landslides and other hazards generally asso-
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ciated with or compounded by natural events. State
law also   indicates that hazardous materials should
be addressed by a safety element. In this Element,
hazardous materials are addressed primarily in rela-
tion to natural disaster hazards, e.g., release of stored
chemicals as a result of fire or earthquake. Other
elements of the General Plan address other hazard-
ous materials issues.

Local officials have the authority to declare a local
emergency and to invoke emergency regulations to
facilitate response to the emergency. Planning and
preparedness are critical in mitigating the extent of
the impacts of a disaster, through pre-disaster abate-
ment, pre-disaster response preparation and post-
disaster recovery plans. The State identifies local
safety elements as key tools for assisting local juris-
dictions in organizing their hazard mitigation,
disaster response and recovery efforts.

In 1975, the State mandated that general plans con-
tain safety elements. The general plan law was
amended in 1984 to remove seismic elements from
the list of required elements and to incorporate seis-
mic provisions within the safety element provisions.
The amended law (California Government Code
Section 65302.g) requires that a city’s general plan
contain a

“safety element for the protection of the commu-
nity from any unreasonable risks associated with
the effects of seismically induced surface rupture,
ground shaking, ground failure, tsunami, seiche,
and dam failure; slope instability leading to mud
slides and landslides; subsidence and other geo-
logic hazards known to the legislative body; flood-
ing; and wild land and urban fires.”

These components need not be contained within
the same general plan document. Other components
may be added, as deemed appropriate by a local
jurisdiction. A city within a county may adopt by
reference all or part of the county’s safety element,
providing that the county element is sufficiently
detailed to apply to the City.

The intent of the State in requiring mandatory plan-
ning was to reduce deaths, injuries, property dam-
age and economic and social dislocation resulting
from “natural hazards.” A safety element is intended
to be the primary vehicle for relating local safety
planning to land use planning and decisions.

Jurisdictional infrastructures, such as roads and
emergency services, have become increasingly inter-
related. Therefore, local jurisdictions are encouraged
by the State to coordinate their general plans with
neighboring jurisdictions. The Los Angeles County
Safety Element includes all of the cities and unin-
corporated areas within the County and interrelates
the critical service systems, evacuation routes, etc.
for the entire county. The subject Element and its
associated graphic exhibits utilize and are consistent
with the County Safety Element.

State required mapping and content.  Relative to
fire and geologic hazards, a safety element is to take
into account maps of known seismic and other geo-
logic hazards and to address peak load water supply
requirements, minimum road widths (for evacua-
tion purposes) and clearances around structures (for
emergency access). For information about seismic
and landslide hazards mapping, see Chapter II, “Seis-
mic Events.”

Dam failure inundation diagrams are encouraged
by the Governor’s Office of Planning and Research
to be incorporated into a safety element. The dia-
grams are to show the areas of potential flooding in
the event of dam failure. In addition, pursuant to
the State Emergency Services Act (Government
Code Section 8550), the City Department of Wa-
ter and Power provides dam failure inundation maps
to the State Office of Emergency Services via the
County of Los Angeles. These maps are the basis of
the County inundation maps which were a resource
for preparation of the inundation exhibit which is a
part of this Element (Exhibit G).

Landslide hazard identification maps are encouraged
by the State Office of Planning and Research to be
considered in a safety element. A landslide exhibit
is included in the attached exhibits (Exhibit C).

State required consultation.  Pursuant to Govern-
ment Code Section 65302g, staff on January 6,
1994, prior to proceeding with the preparation of
the subject element, contacted the State Division of
Mines and Geology and the State Office of Emer-
gency Services to advise them that preparation of
the City Safety Element was about to commence
and to solicit advice concerning plan preparation.
Staff was advised by these offices that the County of
Los Angeles Safety Element provided research data



I-5

in its technical appendices, including geologic, seis-
mic, wildfire, critical facilities (e.g., evacuation route)
and other exhibits, which adequately covered the
City of Los Angeles. They advised that the County
reports provided an adequate technical basis and
could be utilized by reference for the City’s element.

Technical references. The City Planning Depart-
ment reviewed the County Safety Element and de-
cided that it did not contain sufficient City-oriented
information to be adopted as the City’s safety
element. The background data and information
concerning the character of natural hazards and
history of natural disasters and events relative to the
County and its immediate environs provided excel-
lent technical information. However, it did not
provide adequate specific information about the
history of disaster mitigation in the City. Further,
the goals, objectives, policies and programs con-
tained in the County element generally did not
apply to the City. Therefore, the City decided to
prepare its own safety element and to use the “Tech-
nical Appendix to the Safety Element of the Los
Angeles County General Plan: Hazard Reduction
in Los Angeles County” as a technical resource and
its exhibits as a basis for some of the exhibits
contained in the City’s element. The County Tech-
nical Appendix was prepared by Leighton and
Associates, Incorporated in cooperation with Sedway
Cooke Associates and William Spangle and Associ-
ates, December 1990.

The principal data source for the City Safety Ele-
ment was the Los Angeles City General Plan Frame-
work 1994 Draft Environmental Impact Report
(DEIR). In addition to the County Technical
Appendix and Framework DEIR, additional infor-
mation was secured from City historic records, a
variety of informational sources and oral interviews
with technical staff of various City and other agen-
cies. The exhibits which accompany the Element
were based primarily on the County Technical
Appendix exhibits and Framework DEIR exhibits,
for which the County Technical Appendix was a
resource. The City’s Safety Element exhibits include
information required by the State. They are compa-
rable to and consistent with the County Safety
Element exhibits which were deemed by the State
to be in compliance with its requirements.

State required format, implementation and moni-
toring.  In addition to State law, the Governor’s Of-
fice of Planning and Research issues “General Plan
Guidelines.” The document provides guidance for
preparation of local general plans. The 1990 Guide,
under which this Safety Element was prepared,
advises that a general plan contain goals, objectives,
policies, programs and implementation monitoring.
The goals are to be general and abstract, suggesting
specific actions for achievement. Objectives are to
express intermediate steps for achieving goals.
Policies are to guide decision making. Each policy
is to have at least one corresponding implementa-
tion measure.

Los Angeles was the first city in the State to estab-
lish an “Emergency Operations Organization”
(EOO). The City, through its EOO has developed
integrated operational, contingency and long range
plans to address all aspects of potential emergency
and disaster situations. Therefore, Los Angeles
already goes far beyond the intent of the State
general plan law and Governor’s guidelines relative
to a comprehensive City safety element. In keeping
with the national, State and City efforts to stream-
line emergency operations, including planning, the
Safety Element complies with the State’s general plan
laws without creating a new bureaucratic layer or
causing duplication of government work. To this end
it identifies only one implementation program, the
EOO.

The three Safety Element goals parallel three of the
primary phases of disaster planning: hazard mitiga-
tion (pre-disaster), emergency response (disaster
event) and recovery (post-disaster). For the purposes
of this Element, planning and training are incorpo-
rated under each of these phases. The three catego-
ries identify the three steps needed for urban safety
relative to potential natural disasters: (1) pre-disas-
ter mitigation of potential hazards which could cause
loss of life and property damage during a disaster,
procedures for mitigating disruption, provisions for
back-up systems necessary for keeping essential City
services and systems operational in the event of a
disaster; (2) protection of life and property and
provision of temporary assistance to disaster victims
during and immediately following a disaster; and
(3) post-disaster elimination of disaster-created
hazards, re-establishment of private and public
services and systems and general recovery.
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The policies to achieve Element objectives are
administrative. They generally provide broad guide-
lines for program formulation. Given the complex-
ity of Los Angeles City government, often more than
one EOO program emanates from a policy or more
than one policy guides program formulation. Every
policy contained herein is implemented by at least
one EOO program or protocol, i.e., a program which
is administered by the EOO or one or more of its
member City agencies. The broadly stated programs
of this element describe the type of EOO programs
which implement each policy of the Safety Element.

The Element complies with State law by providing
a contextual framework and overview of the City’s
natural hazards, hazard mitigation and emergency
response operations. It is not as comprehensive as
the EOO establishing ordinance, Master Plan,
Master Plan Annexes and associated plans  insofar
as the Element is informational rather than opera-
tional document and generally does not address
social and police issues (e.g., crowd control and
riots). The EOO Master Plan and its related docu-
ments provide comprehensive (including police)
operational protocols and plans. They are reviewed
and approved not only by the EOO Board but by
the Mayor and City Council and, therefore, are City
policy. More importantly, they are operational docu-
ments, not just planning documents, and they are
updated continuously.

The Safety Element is listed as a program of the
EOO “Recovery and Reconstruction Plan” (aka “an-
nex”). Therefore, the EOO’s periodic monitoring
of that annex will include a review of the Safety
Element for purposes of recommending revisions.
The Safety Element format, programs and moni-
toring are in compliance with State law and state
general plan guidelines.

ELEMENT SCOPE
Prior General Plan elements.  The Safety Element
is less complex than the former safety, seismic and
fire elements of the General Plan which were
prepared in the 1970s. It simplifies goals and poli-
cies and identifies program categories. It generally
does not contain standards and technical guidelines
because these already are contained in City codes
and administrative procedures which implement the
EOO plans.

Jurisdiction.  Element implementation involves
only those programs which are within the authority
and responsibility of the City of Los Angeles.

Police.  The Element addresses only natural hazard
issues. Therefore it does not address police matters,
except in relation to natural disasters, e.g., traffic
safety during or following a disaster.

Wind.  No wind hazard section is contained in the
Element. Generally the most severe wind conditions
come in the autumn when the dry Santa Ana or
“devil” winds contribute to wild land (brush fire)
conditions or cause localized minor damage. These
winds rarely reach a velocity of more than 75 miles
per hour. Wind hazards, such as tornadoes, are rare
and in recent history have resulted in relatively
minor, localized impact. The most damaging
tornado recorded in Los Angeles occurred in 1983.
It traveled several miles, moving north from South
Central Los Angeles and the vicinity of the Con-
vention Center in the Central City. Vehicles were
turned over and many homes and other structures,
including the Convention Center, were damaged.
There is no record of a hurricane having struck the
City in modern times. The City does not have large
areas of flat agricultural or vacant lands which
necessitate wind barrier protection. The anchoring
of structures pursuant to seismic safety requirements
assumes anchoring needed for wind considerations.

Assumptions. The City’s EOO programs, includ-
ing the subject Element, emphasize mitigation of
potential hazard impacts, rather than avoidance
through land use prohibitions, except as required
by State flood and seismic regulations. This is
because, by and large, the City is a built city and
damage due to disasters such as fire, seismic event
or hazardous materials release could occur anywhere
in the city regardless of distance from identified
major earthquake fault rupture zones, forested    areas
or concentrations of hazardous materials. The
assumption is that hazard mitigation strategies, such
as building design, and pre-event training and plan-
ning can reduce damage, disruption, injury and costs
resulting from natural disasters and will facilitate
more rapid short and long term recovery following
a disaster.
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CHAPTER II - EXISTING CONDITIONS,
HAZARD ISSUES AND MITIGATION HISTORY

4A primary source used in in the preparation of this Element relative
to Fire Department history, especially early history, was Paul C.
Ditzel’s L.A.F.D. Centennial Edition, Jostens Printing and
Publishing Co., Visalia, California, 1986.

Much of the City of Los Angeles is built within old
flood plains and mountains or adjacent to the
Pacific Ocean. The population is concentrated
within urban centers which are interspersed by low
density residential neighborhoods. Most of the flat
lands of the City have been developed with some
land use. Remaining open space tends to be con-
centrated within flood plains or along steep hillside
and drainage water courses which typically have been
designated as public park land, recreational, flood
control or low intensity uses, consistent with State
law. Vulnerability to fire and flood has increased as
development has encroached into remaining open
space areas. Concentration of development and
infrastructure has increased the vulnerability of
greater numbers of people, businesses and facilities
to seismic, fire and flood events while at the same
time providing greater resources for responding to
such events.

When a catastrophic natural disaster strikes, it may
trigger secondary events. An earthquake may trig-
ger a landslide or cause rupture of gas mains or haz-
ardous materials enclosures. Disruption of gas mains
could contribute to or cause fires. If winds are
present, fires could become wild fires. Fires can
denude hillsides and, thereby, exacerbate potential
flood hazard and inundation conditions. For
purposes of evaluating natural hazards addressed by
this Safety Element, the following sections provide
a brief history of the measures taken to mitigate
individual natural hazards in Los Angeles.

FIRE AND RESCUE4

Fire was the first “natural” hazard to be addressed
by El Pueblo de Los Angeles which was founded in
1781. The hot, arid climate, especially during the
summer and fall, dried out vegetation. Dry brush
was prone to fires caused by lightning strikes and
spontaneous combustion. Nature adjusted to this
phenomenon by making some of the native chapar-

ral (vegetation) dependent on fires for regeneration.
Their seed cases opening only when heated by fire.
New sources of fire came with the advent of human
habitation. By the early 1800s Los Angeles was an
agricultural community with a small population.
Buildings generally were constructed of adobe and
tile. Individual properties experienced fires such as
hay mounds igniting spontaneously, roofs being set
afire by sparks from cooking stoves or fires due to
carelessness. The primary fire hazard was storage of
large quantities of hay. No fire bells or alarms
existed. Instead someone would shoot a gun in the
air repeatedly to attract assistance and volunteers
formed leather bucket brigades to douse fires. As
the City grew and buildings were established in close
proximity to each other, entire blocks could burn in
a matter of hours due to the lack of adequate water
storage and delivery systems. Given these potentially
catastrophic hazards it is not surprising that some
of the earliest City building regulations addressed
fire hazards.

Fire Department established.  In 1869, officials
and interested men met at Billy Buffum’s Saloon
and formed the City’s first informal volunteer fire
department. They convinced the City Council to
levy fines on alleged arsonists so as to raise money
for equipment. Because the levies also were used to
drive unwanted elements, such as prostitutes and
immigrants, from the City, not much money was
raised. After the disastrous Chicago fire of 1871,
the Volunteer Fire Department was recognized for-
mally and the City Council allocated money for
construction of a fire house. Water delivery was a
major problem in the early years due to feuds with
the local water company, lack of water supplies and
lack of an integrated water system. The volunteers
pleaded for pumping and other equipment but the
City Council was reluctant to expend money
because fires were deemed an inconsequential prob-
lem. To secure equipment, the volunteers solicited
donations. In 1872 they purchased the City’s first
piece of modern fire fighting equipment, an
Amoskeag steam pump. The City’s first paid fire
fighting employee was an engineer hired by the City
Council at $100 a month to operate the pump and
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help manage the firehouse. The heavy pump had to
be pulled by the volunteers to fires because the Coun-
cil refused to allocate funds to purchase horses.
Sometimes the pump became bogged down in sand
and never made it to a fire site. In 1874 the volun-
teers became so upset over the Council’s failure to
buy horses that they threatened to quit. This
prompted another meeting at Buffum’s. After the
meeting, town leaders convinced the City Council
to turn over the new fire station to the volunteers
and to provide horses for the pumper. But it was
not until 1875 that funds were appropriated for two
horses. In that year, the volunteers began using
chemicals (carbon dioxide) to help extinguish fires.
By 1881 demand for fire fighting still was small. Of
the 33 fire calls, 15 were false alarms and only $950
was sustained in fire damage. Sometimes months
went by when no fire calls were received. Major fires
were rare but the potential for major disaster soon
became apparent.

In September 1883 the Los Angeles area experienced
the worst brush fire it had known to that date. It
was centered in the Coldwater Canyon area, eight
miles west of the city limits. It burned for three days,
destroying acres of watershed as well as cottages,
barns, farmhouses, entire ranches, a bee farm,
haystacks and crops. Although County personnel
fought the fire, the City Council realized the City
was vulnerable to a similar catastrophe. Subse-
quently, it took  steps to improve the fire protection
system, including a review of ways to improve the
fire alarm system which still was comprised of people
shooting guns in the air and ringing church and
other bells. The old firehouse was replaced in 1884
by a new Plaza Firehouse, which still stands in the
El Pueblo de Los Angeles State Historic Park near
the civic center. In 1885, instead of constructing an
alarm bell system, the Council voted to establish a
City Fire Department with paid fire fighters.

The Department was established on February 1,
1886. Walter S. Moore, who had served three non-
consecutive terms as volunteer fire chief and as presi-
dent of the City Council for a term, was hired at
$125 per month as the first salaried Chief Engineer.
Thirty fire fighters, most of them former volunteers,
were hired to man four leased firehouses. In addi-
tion, volunteer units were retained in the less popu-
lated areas outside the central city, including the San
Fernando Valley. In 1898 a $150,000 bond issue

was approved for purchase of the first city-owned
fire station sites, construction of 12 stations and
establishment of a more efficient alarm system
using new telephone and telegraph technology.
Engine Company No. 1, the first City-owned sta-
tion, became operational in 1887 at the site of what
today is the Fire Department’s supply and mainte-
nance facility. A unique feature of the station was a
hanging harness developed by one of the firemen.
Horses were trained to walk under the harness upon
hearing the fire bell so the harness could be quickly
lowered and strapped onto them. This time saving
innovation was adopted by stations across the
nation.

From the beginning the Department was an inno-
vative, progressive agency which sought to secure
the latest equipment, utilize the latest techniques
and to develop better methods for fire fighting and
prevention. The 1920s was a period in which the
Fire Department grew and developed into a pre-
mier fire fighting force. It explored and experimented
with new techniques and received considerable pub-
lic support for purchase of modern equipment and
expansion of its stations and personnel. By 1921
the Department had become fully motorized. Rec-
ognizing that costly property loses were occurring
due to smoke, falling debris and water damage, the
Department experimented with salvage techniques.
In 1923 it became the first major fire department in
the nation to operate its own fleet of salvage rigs.
Salvage teams were assigned throughout the City.
At fire sites they covered furniture and valuables with
tarpaulins while the fire fighters fought the fires. This
tactic significantly reduced property damage and
improved insurance ratings for the City. A Demoli-
tion Corps of personnel who were trained in han-
dling explosives was established for such duties as
dynamiting fire or flood damaged structures, pre-
paring fire breaks and combating gas fires. Around
1924 the Department became the first major fire
agency in the nation to equip all of its vehicles with
two-way radios.

Fire Department expansion almost halted  during
the period of the Great Depression due to a lack of
monetary resources. During the early 1940s, train-
ing and procedural changes reflected war concerns,
including response to possible air raid  attacks. A
special Mountain Patrol was established to monitor
potential targets of anticipated incendiary bombs.
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After World War II the Department  expanded dra-
matically in response to a commercial, industrial and
population boom. Passage of a $4.5 million bond
issue in 1947 enabled the construction or upgrad-
ing of 35 stations and purchase of new, modern
apparatus. Upgrading of its services earned the
Department its first national Board of Fire Under-
writers “Class I” rating (1947).

Fire prevention.  Fire prevention long has been rec-
ognized as the best method for reducing fire inci-
dence and devastation. As the Fire Department be-
came more organized and better accepted, the City
adopted fire regulations and authorized fire fight-
ers, police and other officials to enforce them. In-
creasingly comprehensive ordinances were passed to
regulate building design, materials and occupancies
so as to better contain fires and reduce fire hazards.

The first regulations applied to Fire Districts which
were established in 1869 in the most densely devel-
oped sections of the City. By 1874 the amount of
hay, gun powder and kerosene which could be stored
in buildings was regulated, outside walls and roofs
were required to be made of noncombustible mate-
rial and stoves to be surrounded by masonry. In the
1880s concern regarding spread of fire and loss of
life resulted in requirements for separate exits for
large assembly halls, fire walls between adjoining
buildings, exit aisles and swinging doors. In some
districts, such as what is now the Central City,
wooden structures were prohibited and masonry
structures were required. Wood remained the most
common construction material for buildings out-
side of the downtown fire districts. In 1907 water
connections were mandated for new and existing
homes. With the advent of electrical wiring, fire
hazards increased, leading to the establishment of
electrical safety codes.

Around the turn of the century, insurance compa-
nies played a significant role in the improvement of
fire standards throughout the nation. Facing high
costs from poorly managed fire systems, the fire
underwriters joined together in an association which
established fire rating systems to assess efficiency and
effectiveness of local fire hazard mitigation and fire
fighting agencies. Insurance rates were established
accordingly. Cities could lower their fire insurance
rates if they improved their hazard mitigation and
fire fighting systems. This economic incentive

spurred nationwide interest in fire prevention and
suppression and continues to do so to this day.

In 1916 a Fire Prevention Bureau was established to
carry the message of prevention to the  general pub-
lic, encourage voluntary hazard prevention measures,
enforce hazard mitigation ordinances and improve
prevention regulations and methods. The Bureau
quickly inaugurated its first public information
program. It was aimed at the general public and
especially at children because fires set by children
playing with matches was one of the major causes
of fires. Public education was recognized as an
important fire prevention tool. Programs, like
firemen’s musters (skills demonstrations) were
designed to interest the public in fire prevention and
to recruit young men into the volunteer fire service.
Firemen visited schools to demonstrate their equip-
ment and techniques and to present a fire  preven-
tion message. By 1929 Los Angeles boasted an
average $1.05 per capita loss due to fire incidents,
compared to the $2.10 national average. This was
due in large part to the Department’s aggressive
efforts to improve its own resources, techniques,
equipment and response as well to the upgrading of
fire prevention and suppression regulations,
strengthening of enforcement and improving the
public’s fire prevention awareness.

In 1942 a Junior Fire Department was established
in conjunction with the city schools. Not only did
it inculcate good fire prevention awareness but it
provided a sort of Little League for fire service by
providing a career development program. School and
community fire prevention programs to this day are
an important means of encouraging the public to
exercise fire prevention in their daily lives.

Fire prevention measures often were adopted fol-
lowing fires which resulted in loss of life or signifi-
cant property loss so as to prevent similar  occur-
rences in the future. Sometimes it took more than
one tragic event to trigger public support for changes.
This was due to conflicts between life safety issues
and costs to property owners who would be required
to implement safety features. For example, as early
as 1912, a fire in the St. George Hotel in the down-
town raised the issue of the danger of open stair-
wells in spreading fires. However, no action was
taken. In 1928 open stairwells contributed to a fire
in the Ponet Square Hotel in the Central City area.
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In 1952 seven people were killed in a second St.
George Hotel fire. Following this fire, The Los
Angeles Daily News ran an exposé which revealed that
248 hotels and apartment buildings (10,000 units)
had fire violations and open stairwells which made
them firetraps. Nevertheless, a proposed stair
enclosure ordinance was not adopted. It took the
tragic second Ponet Square Hotel fire of 1970, in
which 19 residents lost their lives, to provide the
impetus for passage of an ordinance. The Ponet
Square Ordinance included requirements for stair
shaft enclosures, self-closing doors and one-hour fire
doors. It applied retroactively to pre-1943 structures
of three or more stories in height. A four-year grace
period was allowed for compliance. Over 1,200 of
the 1,487 buildings affected by the retrofitting pro-
visions were located in the older Central City area.

A major multi-casualty fire occurred in the Stratford
Apartments (Westlake community) in 1973. It took
the lives of 25 of the 120 tenants, including nine
children. The Stratford was a pre-1943 building
which had not been retrofitted. Following the fire,
the Ponet Square Ordinance compliance grace
period was rescinded. The 1983 Dorothy Mae Apart-
ments fire resulted in the loss of 25 civilian lives in a
building which had been retrofitted to comply with
the Ponet Square ordinance. Most victims lost their
lives in the hallways at stairwell exits due to flash
over situations. To prevent similar tragedies, a ret-
roactive ordinance was adopted for pre-1943 apart-
ment and hotel buildings of three or more stories. It
required automatic sprinklers in common areas and
inside entry doors to each residential unit and man-
dated installation of fire alarm systems.

The Department has not waited for fires to happen.
It has been aggressive in researching and evaluating
fires. Operation School Burning was instituted by
the Department in 1958 following the Chicago Our
Lady of the Angeles parochial school fire which killed
95 children and teachers. The program utilized a
vacated school facility to monitor scientifically the
propagation and spread of fires and methodologies
for preventing, suppressing and containing fires and
saving people. From this program came supervised
school fire drills to train students and teachers to
respond appropriately and without panic to a fire
situation. In addition, new regulations were devel-
oped to make schools safer.

A similar program was utilized in 1977-78 to evalu-
ate house fires and to develop and field test preven-
tion and suppression measures. It demonstrated the
effectiveness of early warning, sprinkler systems and
smoke detectors in homes and dramatically changed
available information about the time/temperature
curve for fire development. Findings were utilized
by private industry in product development.

Fire prevention and enforcement measures account
for a continuing reduction in deaths and injuries
associated with fires related to structures. For
example in 1983-4 the Fire Department responded
to 5,620 structural fires. In 1992-3 it responded to
4,010 structural fires even though the City’s popu-
lation had increased by 17% (500,000 people), new
construction had increased substantially and a
greater intensity of development had taken place,
e.g., multi-story and  high rise buildings had replaced
low density structures.

Training.  Unlike fire agencies in many other juris-
dictions, all Fire Department emergency personnel,
including fire fighters, inspectors and an increasing
number of emergency medical personnel, are trained
fire fighters and all are given emergency medical
training. This enables an efficient mobilization in
event of major emergencies and has resulted in a
department in which fire fighters are multi-skilled.
Fire fighters receive on-going skills training to
familiarize them with new techniques and equip-
ment and to refresh their skills.

The Department long has been known for its inno-
vative leadership in the field of fire fighting tech-
niques and strategies. In the early days, firemen
responded in an ad hoc fashion to fire incidents.
They used their muscle, agility and quick wits to
assess and respond to a situation, often operating
independently of each other. The ad hoc approach
to fire fighting was inefficient and sometimes
resulted in injury to firemen. To improve efficiency,
safety and effectiveness the Department established
a unique Fire College. The program included class-
room training as well as exercises under simulated
emergency and fire conditions. It was the first such
educational program in the nation. Instructors were
required to have at least seven years of fire fighting
experience and a teaching credential from the Uni-
versity of California at Los Angeles. The first class
graduated in 1925. The Fire College transformed
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the Department into one of the most professional
in the nation and was credited with a significant
reduction in property losses and loss of life due to
fire. It was so successful that in 1931 the Federal
Board of Vocational Education incorporated the
College’s curriculum into a standard curriculum for
fire personnel. Fire College instructors were hired
by the International Association of Fire Chiefs and
National Board of Fire Underwriters to help other
departments establish similar training programs.

In 1957 the Emergency Operational Procedures
Manual was developed to provide coordinated
ground and air procedures for fighting brush fires.
The manual was the precursor of the Incident Com-
mand System which provides coordinated proce-
dures for multi-unit response to emergency events.
Exercises were conducted to assure that personnel
were familiar with the procedures, thereby increas-
ing efficiency and effectiveness.

Coordination/mutual assistance.  Because the City
surrounds other cities, e.g., Beverly Hills and West
Hollywood, and adjoins other cities as well as county,
state and federally controlled lands, it has joined in
a variety of agreements with other jurisdictions for
cooperative response and management of fires and
other emergency incidents. Containment and sup-
pression of a fire within an adjoining jurisdiction
protects the City from encroachment and damage
from the fire, thereby protecting the population as
a whole. Most of the agreements are voluntary. Ser-
vices are accepted and rendered at the discretion of
the respective jurisdictions, depending upon factors
such as availability of personnel and equipment.
Under such agreements, usually the nearest fire units,
regardless of jurisdictional boundaries, respond to
fire or emergency medical calls. For example, since
1952 the Department has participated in a memo-
randum of understanding with the U.S. Forestry
Service to render “all reasonable assistance” in sup-
pressing fires along or near the National Forest
boundary. It participates in automatic response
agreements with the County and adjoining cities of
Beverly Hills, Burbank, El Segundo and Santa
Monica for fires within specific geographic areas of
each jurisdiction and in contract agreements to pro-
vide services to the City of San Fernando and the
community of Bell Canyon (in Ventura County).
Under mutual aid agreements, personnel and equip-
ment sometimes are loaned to jurisdictions experi-

encing major incidents which exceed their resources.
For example, when an area experiences major brush
fires, crews and equipment sometimes are sent from
not only other California jurisdictions but other
states as well, through agreements coordinated by
the Governor’s Office of Emergency Services or the
Federal Emergency Management Agency. In recent
years, City fire fighters have assisted in suppression
of brush fires in the immediate region and as far
away as Mammoth Lakes in the High Sierras and
Mt. Palomar in San Diego County.

When a major disaster strikes, local, state, federal
and private agencies respond under mutual aid agree-
ments and federal, state and local disaster response
procedures. The City’s Emergency Operations
Organization is the primary City organization
under which City agencies join together in emer-
gency preparation, response and recovery planning.
In addition, the fire and police departments and
other emergency response personnel participate with
like agencies in other jurisdictions in training exer-
cises and network coordination. Following the Watts
civil disturbance in 1965 the Fire Department
developed a task force procedure for more efficient
deployment of personnel and equipment in response
to emergencies. Civil disturbances and increased
violence have resulted in cooperative procedures
between state and local law enforcement agencies
and the Fire Department to protect fire fighting and
rescue personnel.

Coordination sometimes has been hampered by a
lack of compatible communications systems, utili-
zation of different terms for agency functions and a
confusing variety of local agency organizational
structures. These factors hampered communications
and sharing of resources to fight a series of devastat-
ing fires in the Southern California region during
1970. The experience resulted in establishment by
the U.S. Forestry Service of a partnership of local,
state and federal fire agencies to develop improved
coordination for fire suppression management and
emergency response. The partnership evolved into
the Fire Resources of Southern California Organized
for Potential Emergencies (FIRESCOPE) program.
FIRESCOPE5 developed the Incident Command

5When FIRESCOPE became state wide, the word ‘Southern’
subsequently was dropped but the acronym ‘FIRESCOPE’ was
retained.
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System (ICS) and Multi-Agency Coordination Sys-
tem (MACS) which were designed to improve multi-
agency response to multi-hazard events, including
earthquakes, floods and fires. The Los Angeles City
Fire Department was a leader in developing these
programs and one of the first to make them opera-
tional. The programs established plans and proce-
dures for improved interagency coordination,
including common terminology, organizational
structures (chain of command) and response proce-
dures and for compatible communications (e.g.,
radio frequencies) and equipment systems (e.g., hose
connections). The goal was to make agency person-
nel and equipment readily interchangeable within
and between jurisdictions and command levels so
as to facilitate effective deployment and efficient
utilization of limited resources between federal, state,
regional, district and local agencies and operational
levels. When incidents exceed or are anticipated to
exceed the resources at a particular response level,
assistance is requested from the next level which in
turn evaluates the needs and assembles and allocates
personnel and other resources. The ICS and MACS
procedures were incorporated into the City’s fire
fighting program where they were tested in mock
and real situations. The State’s Standardized Emer-
gency Management System (SEMS) regulations of
1994 was patterned in part after the ICS and MACS
programs in response to the Oakland-Eastbay fire
in northern California. The SEMS encourages com-
patibility between all emergency agencies operating
within the State. The agreements described above
are but a few of the cooperative agreements in which
the Fire Department is a party.

Brush fires.  Brush fires continue to be a major
threat to life and property throughout the region
due to unique fuel, terrain and climatic conditions.
The hazard is especially great when the dry “Santa
Ana” winds arrive, usually in the fall and winter sea-
sons. The desert blown Santa Anas turn vegetation
to tinder and spread localized fires quickly. A brush
clearance program was instituted in 1920 using paid
civilians to clear vacant lots of debris and rubbish.
The program significantly reduced brush fires. In
1924 a civilian Mountain Fire Patrol was established
to improve fire safety in hillside areas. The Patrol
counseled private property owners in fire preven-
tion and encouraged them to maintain burlap bags
and other fire fighting material to protect their

homes which often were distant from fire stations
or were not served by adequate roads. Boxes of fire
fighting tools were placed at strategic locations along
Mulholland Drive and fire breaks, fire trails and fire
roads were maintained to slow movement of fires
and provide access for fire fighters. However, the
fire breaks proved ineffective with major fires. Wind
conditions, including those generated by a fire, could
carry burning embers and materials far beyond fire
breaks. In 1958 the City banned incinerator and
open burning to reduce fire hazards and improve
air quality. The ban resulted in the lowest incidence
of fires in 14 years.

To date, the 1961 Bel Air fire storm in the Santa
Monica Mountains is ranked as the City’s most costly
brush fire. The 50 mile an hour Santa Ana winds,
combined with fire-generated winds, carried burn-
ing debris and set new fires far from the main front.
Within the first six hours, before defensive proce-
dures became effective, 484 homes and other struc-
tures were destroyed. The fire lasted two days,
destroyed over 500 structures and burned 6,090
acres of watershed within a 19-mile perimeter. Even
with this loss, 78% of all the homes within the
perimeter were saved. A direct result of the fire was
the phasing out of the Mountain Fire Patrol, rebuild-
ing the two existing fire stations and constructing
two new stations along Mulholland Drive, the road
which runs along the ridge of the Santa Monica
Mountains. In addition, the Mountain Fire District
and Buffer Zone boundaries were expanded to
include a greater area and a Department Brush Clear-
ance Unit was established to enforce brush clear-
ance regulations in the Districts and Zones. The
Public Works Department’s Bureau of Street Main-
tenance took over the responsibility of enforcing
brush clearance on vacant lots within other areas of
the City.

Devastating brush fires have resulted in establish-
ment of more fire stations and facilities in hillside
areas and in more stringent requirements for fire
hydrant installation, hillside brush clearance, fire
access road systems, home sprinklers, fire resistant
construction and landscaping materials, and devel-
opment of improved fire fighting strategies and
equipment. In 1962 the Department acquired its
first helicopter with water dropping capability. Sub-
sequently, air craft became important equipment for
fighting brush fires. They were used for dropping
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water and chemicals on targeted fire areas. Flam-
mable roofs long had been identified by fire agen-
cies as major contributors to property damage and
the spreading of fire storms in developed areas near
brush lands. In 1970, following the Chatsworth fire
in which 113 homes were damaged or destroyed,
the City required that new homes in Mountain Fire
Districts treat combustible roof materials so as to
make them more resistant to fire. Following the dev-
astating December 1989 Sesnon (Granada Hills) fire
which destroyed or damaged 30 dwellings, combus-
tible roofing material was banned from use in con-
struction of new homes in Mountain Fire Districts.

Between October 25 and November 10, 1993 an
unprecedented series of 22 devastating wild fires
occurred in the six county Southern California
region (from Ventura to San Diego County). The
fires were caused by arson (12 fires), arcing power
lines (6), campfires (2) and undetermined sources
and were fanned by Santa Ana winds and fueled by
a combination of dead undergrowth resulting from
a seven-year drought and heavy new growth caused
by recent rains. The fires burned 197,277 acres,
destroyed over 1,170 structures and killed three
people. They were battled by a force of 9,476 fire
fighting personnel from 458 agencies from around
the nation. The last and largest of the fires was in
the Topanga-Malibu area (November 2-7). The fire
burned 18,000 acres, destroyed 384 structures and
killed three civilians. Fire fighters were shifted by
the FIRESCOPE center in Riverside County from
other fire sites to Malibu-Topanga and placed
under the command of the Los Angeles County Fire
Department. The largest commitment of fire per-
sonnel in fire fighting history, 7,136 fire fighters,
were involved in battling the Topanga portion of
the fire and a total of over 9,000 personnel battled
both segments. The fire was an extremely danger-
ous, rapidly changing, fast moving fire. Fire fight-
ing was hampered by steep hillside terrain,  narrow
mountain roads, falling debris dislodged by the fire
and shifting winds which sent flames up to 200 feet
in the air and carried burning embers which ignited
new fires. Resources were deployed to protect
structures and to contain and eventually suppress
the fire. Fixed wing and helicopter aircraft were used
to battle fires.

The 22 fires, especially the Topanga-Malibu fire,
successfully tested FIRESCOPE. Different agencies

interacted and combined into a single force under a
unified command system as planned by the
FIRESCOPE protocols. The fires also tested the
processes and procedures of individual agencies to
combat and manage major fires and proved the
effectiveness of the City’s hillside brush clearance
law. Clearance of brush within 100 feet of struc-
tures in Mountain Fire Districts not only protected
the structures but enabled fire fighters to battle fires
without having to stand in fuel (brush). Following
the fires, the Governor’s Office of Emergency Ser-
vices convened a survey team to review all of the
fires and recommend additional procedures and
measures to improve response and coordination. A
direct result of the Topanga-Malibu fire was the sign-
ing of a cooperative agreement for use of planes (“Su-
per Scoopers”) which could scoop water from the
ocean and drop it on brush fires. The Super Scooper
agreement marked the first time that federal, state,
county and a city had joined in a cooperative agree-
ment with another nation (Canada) and a private
manufacturer to test new equipment in the field as
a means of exploring new fire fighting tools.
Another direct result of the fire was the Department’s
decision to secure syphon ejectors, pumps and other
equipment to enable utilization of water from
private swimming pools for fire fighting.

High rise and complex structural fires. Improved
building construction engineering, materials and
mechanisms made possible construction of increas-
ingly taller buildings. Lighter materials, such as as-
bestos was used instead of brick for fire proofing.
The first four-story wood frame building was con-
structed in Los Angeles in 1882. By 1888 seven story
buildings with brick bearing walls were permitted
and fire escapes were required for buildings four sto-
ries or more in height. With the advent of elevators
and minimal masonry reinforcement, the City in
1903 allowed the construction of its first 13-story
office building. In 1905 the fire escape ordinance
was made retroactive and enforcement was delegated
to the Building Department. Subsequently, water
connections were required in new multi-story build-
ings to facilitate fire fighting. In 1910 the height
limit was set at 150 feet (13 stories) for steel frame
office buildings, the maximum possible under then
available engineering techniques, and five stories for
residential buildings, including hotels. After build-
ing technological advances enabled construction of



II-8

taller buildings, the height limit was retained to as-
sure that the proposed City Hall would be the City’s
tallest building. City Hall was dedicated in 1928
and at 452 feet in height (over 28 stories) it remained
the tallest building until the 1957 floor area ratio
ordinance replaced the height ordinance. The 1957
ordinance allowed unlimited height with a maxi-
mum floor area in order to encourage provision of
open space and more imaginative building design.
In 1962 the 32-story Occidental Tower (later
TransAmerica Building) was constructed in the
Central City community. It became the first build-
ing to exceed the height of City Hall. Hundreds of
high rise buildings have since been constructed in
the City. This has necessitated entirely new tech-
niques for fire mitigation, suppression and rescue.

In 1964 Operation High Rise was instituted. It used
empty buildings to study the propagation, effects
and spread of fires and to develop systematic
response and suppression procedures for high rise
fires. Procedures developed by this unique program
and subsequent programs have been used by emer-
gency response agencies throughout the world. The
first significant local test of Operation High Rise
was in 1968 for a fire in the 9-story U.S. Borax and
Chemical Corporation building in the Westlake area.
Heat activated elevator buttons caused elevators to
be called to and to remain at the fire involved floor,
resulting in the death of one fire fighter. Emergency
alarm systems failed to work and hand held walkie
talkies proved ineffective inside the building. Out
of this tragedy came new building construction re-
quirements and fire fighting procedures, including
banning of heat activated elevator buttons by Los
Angeles and establishment of a new Department
procedure requiring fire fighters to use stairs instead
of elevators to gain access to a fire involved floor.
The first major high rise fire in the nation, the One
New York Plaza fire of 1970, triggered a national
review of hazards associated with high rise build-
ings. The California State Legislature in 1974
adopted high rise fire safety regulations which
included requirements for automatic sprinkler sys-
tems in any new buildings which were 75 or more
feet in height.

Revised procedures were successfully used in the
1971 Westwood Center Building (Glendon Avenue,
Westwood community) fire. The Department
quickly contained the fire and suppressed it within

half an hour. In 1976 the new Incident Command
System (ICS) was instituted. It was designed to
improve operations and coordinate fire suppression
resources. Its first major test was the 1976 fire on
the 20th floor of the Occidental Tower building.
The success of ICS resulted in adoption of the ICS
methodology by other emergency response agencies
around the world.

The 1979 fire on the 11th floor of the Bunker Hill
West Tower (Hope and Third Streets, Central City)
was the City’s first major fire in a residential high
rise building. Residents were phoned and urged to
remain in their rooms so that opening of doors
would not spread the fire and so that residents would
not become victims of smoke inhalation. One couple
died when they were literally blown off a balcony
ledge when the fire burned from the open room
across the hall, through the door to their unit, caus-
ing a blast of heated air. Following this tragedy, res-
cue procedures were improved and, in 1980, smoke
detectors were required in all new residential high
rise buildings and any high rise buildings which were
issued remodeling permits.

In 1984 the Department’s improved ICS procedures
were successfully used in responding to the 12-story
Fickett Towers (Van Nuys community) senior citi-
zen building fire. The fire was knocked down in 71
minutes and all 230 of the elderly and infirm ten-
ants were successfully evacuated.

The most materially damaging high rise fire in City
history occurred in 1988 in the 62-story First Inter-
state Bank Building fire (Wilshire Boulevard at Hope
Street, Central City) which claimed the life of one
civilian. The fire began on the 12th floor and moved
upwards to the 16th floor before it was contained
and suppressed. Following the Interstate fire, the
City Council required fire sprinklers in the 363
existing commercial and office buildings constructed
before the State sprinkler regulations became effec-
tive. The fire also underscored to private industry
the need for private back-up systems and facilities
to enable continuance of business operations fol-
lowing a fire.

One of the most complex and difficult fires ever
fought by the Department was the 1986 Central
Library fire (5th Street at Grand Avenue, Central
City). The open book stacks, narrow corridors, cir-
cuitous stairways, interference of the thick walls with
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the walkie-talkies, lack of windows and ventilation,
dense smoke, intense heat (estimated as high as 2500
degrees in some areas), limited access and fire fighter
exhaustion due to heat and exertion made the fire
difficult to attack. Extensive pre-planning for a
potential fire in the historic structure resulted in an
orderly evacuation of library staff and patrons and
invaluable familiarity of the fire commanders with
the building and its unique fire suppression
demands. Salvage units quickly instituted procedures
to protect the 1.2 million books and documents
from smoke and water damage. Ingenious methods
were devised to direct smoke from the building and
relay fire fighters in and out of the fire areas. After
seven hours and thirty-eight minutes the fire was
brought under control. It took another five days to
mop up the hot spots and for the building to cool
down. The 350 fire fighters saved over a million
books. Only 350,000 books were fire or water dam-
aged and only 4% of the $500 million value of the
structure was lost.

Harbor and airport emergencies.  With the  an-
nexation of San Pedro and Wilmington in 1909,
including property which would become the future
Port of Los Angeles, the Department began to
develop capabilities for fighting dock and other har-
bor fires. Two private tugs for ocean vessel and pier
fire fighting were replaced in 1916 by a motor launch
fire boat and two steam pumpers on a barge. In 1919
the City’s first fire fighting vessel was commissioned.
A subsequent 1924 bond issue enabled the construc-
tion of one of the world’s most powerful fireboats.
Its “guns” could deliver 10,200 gallons of water per
minute to douse waterfront and harbor fires and it
had a unique stationary tower which could be
extended to 44 feet above the water line. Three more
fire boats were added in 1928. In the 1960s, self-
contained underwater breathing apparatus equip-
ment enabled more effective response to underwa-
ter fires, spills and other emergency incidents in the
Port. To facilitate response, the Department has
entered into cooperative arrangements with federal,
state, county and the adjoining Port of Long Beach
for response to fires, hazardous materials spills and
other emergencies in the harbor area.

Airport expansion resulted in the establishment of
fire stations at the Los Angeles International (LAX)
and Van Nuys airports in 1956. As with the harbor
operations, special equipment, tactics and training

were instituted to prevent, suppress and contain fires
and to rescue potential victims. The first major air
crash took place in 1978 when a Continental Air-
lines DC-10 crashed on take-off at LAX. LAX Fire
personnel quickly suppressed the blaze and saved
the lives of all but three of the 198 passengers and
crew. Due to the quick response, the emergency was
over in less than six minutes. Today both the port
and airports have on-site fire fighting operations and
special equipment designed for the unique needs of
those facilities.

Arson fires.  Arson is a major cause of fire, averag-
ing 10 incidents per day in 1994-95 with an esti-
mated $23 million property loss (18% of the total
loss due to all fires). Arson first was recognized as a
major issue in 1887 when a spate of arson fires asso-
ciated with anti-Chinese civil unrest in Los Angeles
caused San Francisco insurance companies to can-
cel policies for properties in the old Chinatown area
(roughly from what is now Union Station to the El
Pueblo de Los Angeles Plaza). In 1918 the Arson
Bureau was established to investigate suspicious fires.
The squad was so effective in identifying and bring-
ing arsonists to conviction during the Prohibition
era (1920-35) that during the Depression (1927-
37) Los Angeles was not plagued by the rash of set
fires which was experienced by many other jurisdic-
tions. Arson investigations also led to a better
understanding of the causes and propagation of fires
and, thereby, assisted and continues to assist in the
development of better prevention measures. By 1978
arson had become the fastest growing crime in the
United States. To combat the crime, federal agen-
cies joined with local agencies to establish task forces.
In Los Angeles the Arson Suppression Task Force
consists of representatives from federal agencies, the
Fire Department and the Police Department.
Arson Section investigations have resulted in a high
rate of arrests and convictions, including convictions
of the Dorothy Mae and Ponet Square arsonists. Of
148 arson related cases involving adults which were
sent to the County District Attorney in 1991-92,
109 cases resulted in commitment of arsonists to
imprisonment or mental health facilities or place-
ment under supervised probation.

Hazardous materials mitigation and response. See
Hazardous Materials section.

Rescue/medical.  Rescue and provision of medical
care to victims of fires always has been an impor-
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tant function of the Department. A Rescue Squad
began operating in 1922 to provide breathing
apparatus and to attend to fire fighters at fire scenes.
In 1930 a fleet of six ambulances was purchased to
transport injured firemen to hospitals. The service
soon was expanded to serve civilian fire victims. By
1957 the fleet included Department ambulances and
ambulances operated by private companies. The first
paramedic ambulance service was established in
1970. In that year, other City operated ambulances
and their crews were transferred to the Fire Depart-
ment by executive order of Mayor Sam Yorty. The
Department reorganized the service and reassigned
ambulances and crews to all areas of the City so as
to facilitate efficient response. By 1973 all contract
services with private ambulance companies had been
phased out and the Department had assumed
authority over all first care (response) medical ser-
vice within the City. The operation was upgraded
and became the Bureau of Emergency Medical Ser-
vices. All of the Department’s fire fighting person-
nel are trained in emergency medical skills so as to
enable any fire fighting team to respond to an emer-
gency medical call. By the 1990s more calls were
received for medical services than for fire fighting
services, e.g., approximately 77 percent of the all calls
received in 1993-94 were for medical services.

Following the collapse in 1963 of the Baldwin Hills
Dam, the Department’s new helicopter was used to
rescue stranded and endangered victims. The suc-
cess of the helicopter operation resulted in purchase
of a fleet of helicopters. Following the 1992 drown-
ing of a teenage boy in the Los Angeles River chan-
nel, the Los Angeles River Rescue Task Force pro-
gram was established in cooperation with the Army
Corps of Engineers and the County of Los Angeles
to develop strategies for rescuing people who might
become trapped in the over 400 miles of the flood
control channels which exist within the City.

The Department has been called upon to respond
to several major earthquake related emergencies
beginning with the 1933 Long Beach quake. Fol-
lowing the 1971 San Fernando (aka Sylmar) earth-
quake the Department developed an Earthquake
Response Plan which was utilized during the 1994
Northridge quake. The Department and other emer-
gency professionals also evaluate response of other
jurisdictions to major emergencies in other cities,
states and nations so as to assess how to better pre-

pare for local emergencies. Following the 1985
Mexico City and 1987 Whittier earthquakes, the
City recognized that its personnel alone were insuf-
ficient to provide all assistance needed during and
following a major disaster. To address this issue a
Disaster Preparedness Division was established
within the Fire Department to train City and pri-
vate sector personnel in disaster response techniques
and procedures. One of the programs is the Com-
munity Emergency Response Program (CERT)
which trains volunteer community, business and
City employee representatives in earthquake aware-
ness, disaster fire suppression techniques, light search
and rescue operations and team organization and
management. The goal of CERT is to create a well-
trained civilian emergency work force as an adjunct
to professional forces. CERT trains people to estab-
lish neighborhood self-sufficiency during extended
emergencies (such as earthquakes) and in situations
where the numbers and scope of events overwhelms
government emergency forces. The volunteers are
trained to perform independently, to train other
neighborhood or work area volunteers, to operate
teams within their work areas or communities and
to work with professional forces in other disaster
areas to which they might be assigned. As of 1994
the CERT Program had trained over 12,000 people
and its techniques had been adopted by other agen-
cies, including FEMA, to train volunteers through-
out the nation.

Following the 8.1 magnitude 1985 Mexico City
earthquake, the Department recognized the need for
equipment to facilitate rescue of victims trapped in
structures and to stabilize hazardous structures. With
the support of the City’s Emergency Operations
Organization, the Department purchased better
equipment, including diamond blade power saws
and air lifting bags. The equipment proved invalu-
able in rescuing victims following the 1993
Northridge earthquake.

In 1990, FEMA sponsored a conference in Seattle,
Washington for the purpose of developing a national
Urban Search and Rescue (US&R) response plan.
This led to the formation of 25 Federal Emergency
Management Agency (FEMA) US&R Task Forces
which are located throughout the nation. Each of
the 25 fully equipped, 62-person US&R teams can
operate self-sufficiently for 72 hours. They are
trained to a high level of expertise in rescue, medi-
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cal and technical skills and are equipped with spe-
cialized equipment capable of dealing with difficult
types of building and structural collapses in which
people are trapped. The teams rotate the initial
on-call responsibility. However, more than one team
may be called to assist in a disaster situation. In a
major disaster all might be called. The Los  Angeles
Fire Department is one of the 25 participants in
this program. Its FEMA US&R team is maintained
in addition to the US&R operations which are part
of the Department’s on-going US&R program.

Urban development in proximity to brush and hill-
side terrain makes containment of wild fires diffi-
cult. The density and variety of urban development
from low rise to high rise structures, traditional
commercial and industrial to harbor and airport
facilities poses unique fire response and suppression
challenges for the City’s emergency forces. The broad
scope of potential hazards is depicted on Exhibit D,
“Selected Wildfire Fire Hazard Areas.” The City’s
fire safety program addresses the broad scope of fire
prevention and suppression and emergency response
operations.

STORM WATER, INUNDATION AND
OTHER WATER ACTION
The water-related hazard programs associated with
the Safety Element relate only to those matters which
are within the authority and responsibility of the
City. However, it is important to understand the
context within which the City operates. Water
action hazards include major and localized flood-
ing, erosion and landslides as well as potential
inundation from water storage facility failure,
seiches, mud and debris flows, tsunamis and other
ocean wave related hazards. These hazards generally
are depicted on Exhibits C (landslide), F (flood
plains) and G (inundation and tsunami). Mitiga-
tion of water action hazards is a cooperative, multi-
jurisdictional effort. It also is related to geologic
conditions, seismic, fire and hazardous materials
mitigation. To merely set forth the City’s specific
mitigation responsibilities would leave gaps and raise
questions about how related hazards are addressed.
Therefore, to provide a comprehensive overview, this
section provides a summary of the historic evolu-
tion of the roles of various levels of government and
how Los Angeles City fits into the overall hazard
mitigation efforts.

In general, flood control authority can be summa-
rized as follows: (1) the United States Army Corps
of Engineers oversees construction of projects asso-
ciated with navigable bodies of water, including the
Los Angeles River-related flood control systems and
ocean harbors; (2) the Los Angeles County Depart-
ment of Public Works oversees construction of
ancillary Los Angeles County Flood Control Dis-
trict facilities and designs and/or maintains the flood
control drainage facilities, including the Los Ange-
les River system (under the guidance of the Army
Corps) to mitigate 100- and 500-year storms; and
(3) the City Bureau of Engineering oversees con-
struction and maintenance of the City’s storm drain-
age system which is designed to mitigate 50-year
magnitude storms. Various City agencies implement
development permit, slope stability and watershed
protection regulations.

The flood control and storm drainage systems are
comprised of the following principal features: (1)
debris basins at the mouths of canyons to slow the
flow of water and trap boulders, rocks and debris
and to prevent clogging of the flow channels; (2)
flood control basins (dams) at the upstream por-
tions of the rivers to contain water and regulate
downstream flow; (3) containment of over 400 miles
of river and tributary systems within mostly open
concrete flood control channels; (4) streets, gutters
and catch basins to collect and route surface flows
to storm drains which carry urban run-off to larger
tributary systems and, ultimately, to the flood con-
trol channels and ocean; (5) spreading grounds in
the San Fernando Valley to impound storm water
and allow it to percolate into the ground where it
replenishes the underground water system; and (6)
associated bridges, reservoirs and water storage
facilities. The purpose of the flood control system is
to carry storm waters as quickly as possible to the
Santa Monica and San Pedro (harbor area) bays to
prevent flooding.

Before the flood control system was built, the Los
Angeles River and its tributaries flowed freely from
the Santa Susana, Santa Monica and San Gabriel
Mountains to the sea, flooding large portions of the
basins south of the mountains. The Los Angeles
basin between the Santa Monica Mountains and
Wilmington-San Pedro (future site of the harbor)
was dotted with swamp lands and marshes fed by
the rivers and streams. Local Spanish names derive
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from this marshy landscape including “arroyo” (wa-
ter course), “cienega” (marsh), “zanja” (ditch) and
“redondo” (willow). A swamp existed in what is now
the Central City. Figueroa Street was called Grass-
hopper Street and the area became known as “Grass-
hopper Gulch” due to the insects which lived in the
swamp and plagued that part of the community.
Today ground water still is very close to the surface
in the Wilshire District, feeding the La Brea tar pits,
which once entrapped pre-historic animals, and
requiring special building design considerations to
protect against flooding of subsurface structures.
“Brea” is Spanish for “tar.”

Capital floods.  Major storms which cause a high
magnitude of water flow can be devastating to a wide
geographic area. They are the most dramatic and
potentially the most hazardous water activity con-
fronting the City. The Los Angeles region is a semi-
arid region with rainfall which averages 15 inches
per year but can vary from 8 to 30 inches per year.
Rains tend to occur in heavy, short duration storms
between November and April. In a 100-year storm
(Exhibit F), 10 to 24 inches of rain may fall within
24-hours or as much as one inch of rain a minute
for a brief duration. Severe storms are periodic and
may not occur for several years. Paving of the City
with structures and impermeable surfaces has elimi-
nated natural ponding areas which allowed water to
percolate into the soil. This has facilitated water run-
off and velocity of runoff thereby increasing the
potential for flooding. Water rushes from streets and
other impermeable surfaces along the path of least
resistance to the ocean.

Between 1815 and 1938 seventeen major floods were
recorded. The 1815 flood cut across what is now
the Central City, diverting the Los Angeles River to
the Pacific Ocean via Ballona Creek. The flood of
1825 diverted the river from Ballona Creek to its
present course. After the 1825 flood, the City was
reestablished in the 1815 flood plain without
thought of potential future flooding. The floods of
1867-8 destroyed the City’s new water system,
including a reservoir and a dam intended to divert
water for domestic and irrigation needs, changed
the course of the San Gabriel River and convinced
the City Council to hire the first City Engineer. The
1865-71 droughts devastated farms and the cattle
ranches which had characterized the region for a
century. To recover losses, ranches, orchards and

farms were subdivided and sold. The smaller plots
began to be developed with homes, businesses and
urban infrastructure. Railroads were extended into
the region in 1865, spurring a development boom
and accelerating in-migration from the eastern
United States. Prior to 1914 there was little interest
in providing protection from flooding because the
City was rural in character, development was dis-
persed and major permanent infrastructures had not
been constructed. Flooding tended to be localized
or occurred in areas not yet inhabited or utilized. As
Los Angeles became more urbanized, permanent
structures were installed, the population became
more concentrated, impermeable surfaces caused
more and swifter runoff and flooding increased the
threat to life and property.

The first public program in the area to address flood-
ing was the Los Angeles harbor construction project
of 1898 which included flood water and silt
diversion to protect the harbor. On December 31,
1898 the Army Corps of Engineers, which was
charged with the responsibility of improving navi-
gable waterways of the United States, established a
19 man team to plan and build a deep water harbor
for the City.

Flood control initially was not within the authority
of the Corps, except as it pertained to harbor im-
provement. The harbor project was completed in
1914. In 1914 over 19 inches of rain fell in four
days causing streams and rivers to overflow, turning
sections of the Los Angeles basin into islands, sever-
ing communications and causing $10 million in
property damage, including damage to the harbor.
In response, the State, in 1915, created the Los An-
geles County Flood Control District to prepare and
carry out a flood control plan. Major flooding in
1916 resulted in passage of a County bond issue for
the Army Corps to construct the first phase of the
flood control system. The project, the Dominguez
Narrows by-pass, was completed in 1921. It diverted
Los Angeles River flood waters and eliminated har-
bor silting by emptying flood waters into what is
now the Long Beach harbor. Between 1917 and
1939, dams, reservoirs and debris basins were con-
structed in local mountains, along with some river
channel enclosures, but the construction did not
keep pace with the explosion in urban growth and
was not sufficient to protect the populace. A series
of devastating floods between 1921 and 1938 dem-
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onstrated the need to establish and carry out a com-
prehensive flood control plan and resulted in a
series of federal acts which gradually expanded the
role of the Army Corps and provided funds to con-
struct local drainage systems. The most devastating
flood ever experienced by Los Angeles occurred on
March 2, 1938. Two days of flooding caused over
$40 million in damage and the deaths of 113 people,
disrupted the City and again severed communica-
tions systems. The disaster resulted in establishment
of the first local emergency plan (to aid victims and
control looters and sightseers) and adoption of the
Drainage Act of 1938 which mandated the Army
Corps to prepare a flood control plan for the entire
Los Angeles County Drainage Area. The plan was
adopted by Congress in 1941 and construction of
the system was authorized.

Between 1935 and 1970 the Army Corps oversaw
the construction of a system of drainage projects
designed to contain the Los Angeles, San Gabriel,
Rio Hondo and Santa Ana Rivers as well as Ballona
Creek, the Dominguez Channel and other water-
ways so as to prevent future flooding in the Los An-
geles basin from 100-year and 500-year magnitude
storms. Two three-day storms in 1943 led to enact-
ment of the National Flood Control Act of 1948
which permitted construction of small flood con-
trol projects and performance of emergency work
without authorization of Congress. As each phase
of the flood control system was completed, except
for the dams and dam basins, it was placed under
the authority of the Los Angeles County Flood Con-
trol District which was charged with maintaining
the system (including 58 miles of the Los Angeles
River which runs through 13 cities from Calabasas
to Long Beach). The principal function of this mas-
sive system was to prevent flooding by channeling
storm waters so they would be carried as quickly as
possible to the sea.

Fire-flood cycles in recent years have increased flood
hazards. Rains regenerate growth of vegetation on
hillside slopes. The hot summer climate dries out
vegetation, creating fuel for fires which destroy the
vegetation. Lacking vegetation to slow water flow
and enhance water absorption, rain water rushes
unimpeded down the fire denuded slopes causing
erosion and flooding. Such cycles in 1968-69, 1977-
78, 1979-80, 1982-83 and 1994-95 resulted in
flooded and washed out streets, destruction of

bridges, loss of life, landslides which destroyed hill-
side and coastal properties, localized but destruc-
tive flooding and mud and debris flow inundation
of properties below denuded areas.

Since 1940, the City and County have become
increasingly urbanized, adding more impermeable
surfaces which have increased storm water runoff
which in turn has taxed the capacity of the current
system during major storms. In 1980 a levee of the
Los Angeles River flood control channel near the
City of Long Beach was threatened with overtop-
ping by flood waters. This raised concerns about
the adequacy of the capacity of the southern
sections of the channel to protect adjacent cities.
Destructiveness of recent floods and the issue of
system capacity have contributed to a re-evaluation
of the flood control system by the Army Corps and
County Department of Public Works (which in
1985 took over the Flood Control District). They
currently are preparing plans to increase the capac-
ity of the Los Angeles River channel in order to meet
Federal Emergency Management Agency (FEMA)
guidelines for protecting downstream cities from
flooding.

Drainage.  Within the broad context of regional
flood control the City’s role is relatively small but
critical. It is responsible for construction and main-
tenance of a storm drainage system within the City’s
boundaries. The first drainage system was con-
structed by settlers after the City was established in
1784. Zanjas (ditches) were dug to trap and guide
water for drinking, irrigation and drainage. During
the 19th Century, wooden (typically redwood) and
pottery pipes were added. The first large publicly
constructed drainage system may have been the sys-
tem installed by the Army Corps during the Civil
War to drain ponds and wet lands and supply water
to the Army’s Drum Barracks at Wilmington.

Los Angeles City committed itself to construction
of a drainage system after the devastating floods of
1867-68. Contrary to common practice of the time,
the storm drainage system was separated from the
sewer (i.e., waste water) system and remains sepa-
rate today, except for treated waste water which is
discharged into the flood control system or directly
into the ocean. The separation was established fol-
lowing an 1870 report by Frank Lecouvreur, the
City’s first Engineer, that separation would prevent
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overwhelming of the sewer system by flood waters
associated with periodic major storms. By 1879 a
sewer system to take waste water from what is now
the civic center to the ocean was under construc-
tion. In addition, Lecouvreur designed an east-west
street system to assist the flow of rain waters via a
street gutter system. The gutters carried storm and
daily run off water via the zanjas to ponds and other
natural collection areas or to rivers.

The City Bureau of Engineering is charged with
overseeing construction of the City’s storm drain-
age system. In addition, the Bureau, under contract
to the County, sometimes designs and constructs
sections of the County Flood Control system. The
City’s storm drainage system is integrated with the
County Flood Control system and drainage systems
of neighboring jurisdictions. The City system con-
sists of streets (including gutters), approximately
1,500 miles of storm drains beneath the streets,
approximately 50,000 catch basins which collect
runoff from the streets, several large spreading
grounds and several pumping facilities. It is designed
to accommodate 50-year magnitude storms. Dur-
ing dry weather the combined County and City
storm drainage systems carry tens of millions of gal-
lons of runoff (e.g., treated waste water, lawn irriga-
tion, etc.) daily. During storms it carries billions of
gallons of storm runoff per day. Runoff is carried
via open flood control channels directly to the ocean
or to collection systems, as envisioned by Lecouvreur
in 1870.

Until recent times, the drainage system primarily
was financed with public funds or by bond programs.
The State Subdivision Map Act of 1907 provided
for dedication of land for public purposes. In 1911
the State Improvement Act empowered local gov-
ernments to use easements, eminent domain, assess-
ment districts and subdivision procedures to secure
streets, sewers, drainage and other infrastructure sys-
tems. The Subdivision Map Act was amended in
1921 to allow cities to require easements for drain-
age purposes but legal challenges prevented them
from exacting land from property owners. There-
fore, dedication of land for public purposes gener-
ally continued to be voluntary or was secured
through purchase following costly and often lengthy
condemnation proceedings. With limited funding
available for purchase of easements and construc-
tion, development of the system was slow until the

Great Depression when federal and state public
works programs for the unemployed provided mil-
lions of dollars for system construction.

A City’s right to withhold building permits for non-
compliance with public dedication requirements was
upheld by the California Supreme Court in 1966
(Southern Pacific Railroad versus the City of Los An-
geles). This decision strengthened the City’s ability
to secure drainage facilities in conjunction with new
development. Local authority was further strength-
ened by the California Environmental Quality Act
of 1971 which required development projects to
mitigate potential environmental impacts of pro-
posed projects. Under the State Subdivision Map
Act (California Government Code Sections
66410ff ), environmental mitigation and City regu-
lations, the City in recent times has required own-
ers of proposed development projects to construct
drainage systems to accommodate runoff associated
with a project and/or to protect a project and adja-
cent properties from storm water related hazards
associated with the project. This has resulted in a
systematic construction of drainage facilities in
association with new development projects.

Drainage facilities are built to design specifications
determined by the City’s Bureau of Engineering. The
Bureau in the 1920s established a hydrologic test-
ing laboratory, later called the Hydraulic Research
Laboratory. Using mathematical models and
dynamic physical models, the lab developed and
refined drainage system design and design standards.
For specific projects its models were designed to take
into account particular site specific factors such as
degree of slope, susceptibility to flooding, anticipated
velocity of water. The lab also designed associated
equipment, including an efficient grate configura-
tion for catch basin grates so grates would not be
hazardous to bicyclists, and developed engineering
aids such as hydraulic tables, charts and graphs. In
the 1980s and 1990s the lab focused on designing
wastewater related hydraulic structures. The
laboratory incorporated computer technology to
assist in hydraulic analysis. However, despite tremen-
dous advances, computer modeling technology is
not yet able to achieve the detail and accuracy
provided by the lab’s physical models. The lab’s de-
sign innovations and standards have been used not
only in development of the Los Angeles storm   water
and waste water systems and by the City’s engineers
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but have been used by other jurisdictions and
private engineers.

Land use planning.  Land use planning is  impor-
tant in protecting the public from storm water
related hazards. The State Subdivision Map Act
allows local jurisdictions to disapprove permits for
construction of structures in flood hazard or inun-
dation areas if the hazards cannot be mitigated
adequately. The Flood Control Act of 1960 autho-
rized the Army Corps to provide flood maps and
information to local jurisdictions to assist them in
land use planning. Subsequent federal and state
(Cobey-Alquist Flood Plain Management Act,
Water Code Section 8401c) legislation encouraged
local land use planning, regulations and enforcement
in flood prone areas by linking insurance rates and
flood management funding to the adequacy of local
regulations.

Flood hazard areas, or flood plains which are sub-
ject to 100-year floods (Exhibit F), comprise
approximately 30 square miles of the City. These
areas were mapped by the Federal Emergency Man-
agement Agency (FEMA), which deemed that
approximately 15 square miles of the hazard areas
were buildable. FEMA estimated that over 48,000
structures were located in the hazard areas. To com-
ply with the Flood Disaster Protection Act of 1973,
which increased the insurance rates set forth in the
National Flood Insurance Act of 1968 and required
local floodplain regulations to have enforcement
provisions, the City of Los Angeles adopted the 1980
Flood Hazard Management Specific Plan (amended
in 1988 by Ordinance 163,913). The ordinance
establishes annexation procedures and permit review
and mitigation procedures for issuance of develop-
ment permits in areas prone to flooding, mud flow
or coastal inundation. It also specifies the responsi-
bilities of City agencies which process the permits.
Mitigation measures include relocation of structures
within a property, increased base elevation, addi-
tional structural reinforcement, anchoring, and
installation of protective barriers. A permit can be
denied if mitigation is deemed insufficient to pro-
tect human life. Compliance with the National
Flood Insurance Act makes the City eligible for
FEMA funds and reduced federal flood insurance
rates. In addition, the General Plan community plan
elements establish land use designations (zoning
categories) for all properties within the City, in com-

pliance with State land use requirements. Flood
inundation areas generally are classified in the low-
est density zoning categories.

Mud and debris slides and localized flooding. Wa-
tershed protection is a primary concern of the City,
especially in hillside areas (Exhibit C). Permeable
soil soaks up rain and irrigation water, proper grad-
ing and drainage systems channel and collect water
to protect slopes from saturation and slippage, catch
basins divert surface water to street gutters which
divert the water to storm drains and flood control
channels so as to reduce erosion and flooding. The
Bureau of Engineering, Building and Safety Depart-
ment, Planning Department and Fire Department
coordinate development permit review and issuance
to assure proper grading, drainage, irrigation and
landscaping so as to preserve slope stability, provide
erosion control and reduce potential for flooding
and fire hazard.

Following major brush fires, federal or state agen-
cies typically seed denuded areas with wild plant
seeds which rapidly germinate thereby encouraging
regeneration of vegetation which will hold the soil
and protect the watershed from erosion. Remedial
measures, such as sandbagging and erection of tem-
porary erosion control measures, are instituted in
anticipation of storms so as to protect road systems
and property from potential landslides, flooding and
mud and debris flows. To reduce fire hazards and
protect slopes, the City requires vegetation clear-
ance and encourages hillside property owners to
plant appropriate vegetation and to implement
proper irrigation and slope maintenance measures.

Beach erosion.  Beach erosion mitigation is under
the auspices of the Army Corps. Taming of flood
waters of the Los Angeles River and draining of
marshes, dredging, construction of breakwaters and
creation of new land masses for development of the
harbors changed ocean wave action and reduced the
flow of natural sediments (sand) to the sea. Change
in wave action and lack of sand to replenish beaches
resulted in erosion of the coastline, undermining of
cliffs and reducing or eliminating beaches. Under-
mining of cliffs sometimes resulted in landslides and
loss of homes and property. Initially local jurisdic-
tions were responsible for beach protection. In the
1930s the Bureau of Engineering Hydraulic
Research Laboratory evaluated sand migration to
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identify causes of erosion and means of mitigating
erosion and protecting roadways and properties. It
became clear the that primary cause of beach ero-
sion was due to the breakwaters and other Army
Corps constructed modifications of wave action
along the coast. Mitigation generally was beyond
the expertise and resources of local jurisdictions. In
1956 damage had become so serious that Congress
expanded the role of the Corps to include responsi-
bility for beach erosion management, e.g., beach
protection and replenishment.

Tsunamis and large ocean waves.  Tsunamis are
large ocean waves which are generated by major seis-
mic events. Storms at sea also can generate heavy
waves. Both have the potential of causing flooding
of low lying coastal areas. Exhibit G depicts poten-
tial tsunami hazard areas. Hazardous tsunamis are
rare along the Los Angeles coast. However, storm
generated waves have caused considerable damage
to property and beaches along the ocean perimeter.
The City Flood Hazard Specific Plan sets forth
design criteria for development in coastal zones,
including increased base building elevations. The
Army Corps is responsible for constructing and
maintaining the breakwaters which are designed to
mitigate damaging wave action, particularly in the
harbor area. The Harbor Department works coop-
eratively with the Army Corps relative to mainte-
nance and protection of the breakwater facilities.
Along with the fire and police departments, it par-
ticipates in the federal  tsunami alert program to
warn potentially affected properties and harbor
tenants of tsunami threats and to advise them
concerning protective response actions.

Seiches and inundation (water storage facilities).
A seiche is a surface wave created when a body of
water is shaken. Seiches are of concern relative to
water storage facilities because inundation from a
seiche can occur if the wave overflows a contain-
ment wall, such as the wall of a reservoir, water
storage tank, dam or other artificial body of water.
Mitigation of potential seiche action has been imple-
mented by the Department of Water and Power
through regulation of the level of water in its stor-
age facilities and providing walls of extra height to
contain seiches and prevent overflow. Dams and res-
ervoirs are monitored during storms and measures
are instituted in the event of potential overflow.
These measures  apply to facilities within the City’s

borders and facilities owned and operated by the
City within other jurisdictions.

Inundation due to water storage facility failure also
is a potential hazard. The Baldwin Hills dam failure
of December 14, 1963 and near collapse of the Van
Norman Dam during the 1971 San Fernando earth-
quake resulted in strengthening of the federal, state
and local design standards and retrofitting of exist-
ing facilities. Thirteen dams in the greater Los An-
geles area moved or cracked during the 1994
Northridge earthquake. The most seriously damaged
was the Pacoima Dam which was located approxi-
mately eight miles from the epicenter. However,
none were severely damaged. This low damage level
was due in part to completion of the retrofitting of
dams and reservoirs pursuant to the 1972 State Dam
Safety Act following the San Fernando quake. The
Act also required the preparation of inundation
maps. Significant potential inundation hazard areas
are depicted on Exhibit G.

Ecological systems.  Environmental considerations
are an important part of flood control systems. As
the Los Angeles flood control system neared comple-
tion and public demand for water supplies, recre-
ation and beautification increased, Congress pro-
vided for multiple use of facilities. By the 1960s
watershed protection, electrical power, recreation,
agriculture and water storage were integral second-
ary uses of flood control systems and considerations
in flood control systems planning. Paving of the Los
Angeles River bottom, and City in general, reduced
ground water recharge. To compensate for the loss,
water spreading grounds were established to replen-
ish underground aquifers. Three sections of the Los
Angeles River have unpaved bottoms partially due
to the existence of natural springs. These sections
and dam basins provide natural habitats for wild
animals and birds. The dam basins also provide land
for recreation and agricultural uses. Sand bars, trees
and heavy marsh growth provide protected habitats
for water birds. Fish live in the river channel. Until
1984, the Los Angeles River channel, except for the
unpaved sections, virtually was dry except during
the rainy season. Upon completion of the San
Fernando Valley Donald C. Tillman Wastewater
Reclamation Plant (1984) a continuous flow of
reclaimed water was sent down the channel
creating a year round stream which has regenerated
plant and animal life along the entire channel. Some
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hiking, equine and bicycle trails exist and are planned
for expansion along the edges of some flood control
channels.

Water quality.  Water quality relative to drainage
was an early consideration of the City. Public funds
began to be expended in the late 1880s for con-
struction of public works, including streets with gut-
ters and associated drains. The sewage and water
drainage systems were separated so as to keep storm
and drainage water from entering the sewage sys-
tem and to enable large quantities of rain water to
be carried rapidly to the ocean without necessity of
treatment. In the 1920s sewer maintenance hole
covers near gutters were sealed to keep out storm
water and an inspection unit was established to iden-
tify and cite property owners for illegal connections
from roofs, yards, wash racks and the like into the
sewer system. In recent years pollution of drainage
water has become an increasing concern.

Prior to 1958 the primary concern relative to water
pollution related to pollution of ocean and beaches
due to oil tanker spills. Such spills were regulated
by federal agencies. Beginning with the Water Pol-
lution Control Act of 1956, the federal government
began to address the problem of pollution discharge
into navigable waters, such as the Pacific Ocean.
Initially, this resulted in regulations of discharge of
waste water (sewage). More recently, federal regula-
tions have focused on storm water, urban runoff and
dumping of pollutants into storm drainage systems.
Daily runoff in dry or wet periods washes residues
from the land, including deposits from vehicles, pet
waste, pesticides and street litter. Illegal dumping of
waste into the storm drainage system adds to the
run-off stream. The first rains of the season wash
accumulated pollutants from streets, vegetation and
roof tops into the drainage system. Even natural seep-
age, such as from the La Brea tar pit area or other oil
and gas deposits which underlay large sections of
the City, or from microorganisms in the soil, con-
tribute pollutants. Pollutants also are washed from
the air onto the land and into the run-off stream.
Air quality aspects of pollution are addressed in the
General Plan Air Quality Element.

Storms result in inflow and infiltration into sewage
systems and have caused release into the ocean of
partially treated sewage. Sometimes discharge
washed into the ocean during storms has resulted in

temporary beach closure due to potential health
hazards associated with harmful bacteria from
human and animal waste and decomposed plant
material which is washed from land surfaces into
the ocean by storms or which results from leak
incidents. There also is concern that storm related
residues may contribute damage to the ecology of
the local bays, estuaries and natural water supported
habitats.

To address potential hazards of discharge and run-
off, the Federal Clean Water Act (i.e., Water Pollu-
tion Control Act) was amended in 1972 making it
unlawful to discharge water borne pollutants into
navigable waters of the United States from any point
source, except as allowed by a National Pollutant
Discharge Elimination System (NPDES) permit. A
“point source” being an identifiable source of
discharge such as from a ship, pipe, fissure, or
container, as opposed to non-point sources, such as
water borne run-off containing pollutants from
sources which are not readily identifiable. In 1973
the Federal  Environmental Protection Agency (EPA)
issued regulations to implement the Act and
specifically exempted urban runoff that was not
contaminated by industrial or commercial sources.
The State Water Resources Control Board and its
regional boards were charged with enforcing the
regulations and issuing the permits. In Los Angeles,
the regulations were interpreted to apply to City
sewage and industrial waste water discharges into
the Pacific Ocean and not to storm water or urban
runoff.

To more clearly address the issue of storm water and
urban runoff, the Clean Water Act was amended in
1987 to require NPDES permits for any discharge
into navigable waters of the United States. The
intent of the amendment was to address non-point
sources and general urban and storm water runoff,
especially residues from routine industrial and com-
mercial activity. Such residues are washed by storm
water from surfaces and the land and are carried via
the drainage systems to the ocean. There was recog-
nition in broadening the regulations that it was dif-
ficult to assess non-point source pollution and that
further data and evaluation of run-off was needed.

In 1988-90 the EPA issued storm water discharge
regulations to implement the 1987 amendments.
The City joined with Los Angeles County and other
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municipalities within the County in ubmitting a
joint NPDES permit which was approved by the
Los Angeles Regional Water Quality Control Board
in June 1990. The permit was applicable for five
years. The involved jurisdictions were in the pro-
cess of renewing the permit at the time this Safety
Element was being prepared. Water pollution issues
and programs are addressed more comprehensively
by other elements of the General Plan.

SLOPE FAILURE AND SUBSIDENCE
Los Angeles is a part of the Pacific Coastal Region,
a huge geologic region which stretches from Alaska
to the tip of South America. The region consists of
young geologic areas in which the mountains still
are in the process of growing and shaping the Cali-
fornia land form. Los Angeles is one of the few  major
cities in the world with a mountain range (the Santa
Monica Mountains) bisecting its land area. In addi-
tion, it is bounded by the Santa Susana and Verdugo
Mountains and the Palos Verdes Hills. The Beverly
Hills and Baldwin Hills bound or cross other
sections of the City. The Pacific Ocean interacts with
the coastal boundaries of these ranges to create
seaside cliffs and beaches. Under natural conditions,
slopes often give way, resulting in landslides.
Exhibit C generally depicts some of the significant
potential landslide hazard areas. As City develop-
ment spread from the flat lands of what is now the
Central City and the San Fernando Valley into the
hillsides and along the bases of slopes, unstable soil
and erosion sometimes contributed to landslides and
mud and debris flows which impacted development,
especially following rain storms. Landslides can be
triggered by natural causes such as earthquakes,
ocean wave action or saturation by storm, or can be
induced by the undercutting of slopes during con-
struction, improper artificial compaction or satura-
tion from sprinkler systems or broken pipes.

The principal tool for mitigation of geologic haz-
ards is the City Grading Code. In 1929 the Build-
ing and Safety Department began to compile and
correlate data on soil conditions for distribution to
realtors, builders and prospective property buyers.
In 1952 hillside grading provisions were added to
the Building Code. Los Angeles was the first city in
the nation to have such provisions. Storms of 1957-
58 caused extensive damage in hillside areas and led

to adoption of the 1963 Grading Code. It was the
first such legislation in the nation and served as a
model for other jurisdictions. A unique feature of
the Code was a requirement that professional
geologists supervise hillside grading. Under the Code
the Department of Building and Safety has the
authority to withhold building permit issuance if a
project cannot mitigate potential hazards to the
project or which are associated with the project. A
property owner may be required to install pilings to
anchor a structure to bedrock, to construct retain-
ing walls, build drainage systems or implement other
mitigation measures. If, after a project is constructed,
potential slope stability hazards are identified, the
City can require implementation of stabilization
measures. The Grading Code periodically is revised
to reflect new technology and improve standards and
requirements. Pursuant to the State Hazard Map-
ping Act, the State Geologist is preparing maps
which identify potential landslide hazard areas. A
description of this program is contained in the “Seis-
mic Events” section of this Element.

To regulate subsurface extraction activities, the City
established Oil Drilling District procedures in 1948
and Rock and Gravel District procedures in 1951.
The latter was superseded in 1976 by the Surface
Mining District ordinance which brought the City
into compliance with the California Surface Min-
ing and Reclamation Act of 1975. The former has
been amended several times to improve protective
and procedural measures and, in 1971, to include
offshore oil drilling. Both contain provisions for
monitoring and imposing mitigation measures to
prevent significant subsidence relative to oil and gas
extraction and mining activities. The districts (Ex-
hibit E) are established as overlay zones and are
administered by the City Planning Department with
the assistance of other City agencies. The City Oil
Administrator of the Office of the City Administra-
tive Officer is responsible for monitoring oil extrac-
tion activities and has the authority to recommend
additional mitigation measures to the Planning
Commission after an Oil Drilling District is estab-
lished. The Planning Department Office of Zoning
Administration issues and administers oil drilling
permits and may impose additional mitigation mea-
sures, as deemed necessary, after a permit has been
granted, such as measures to address subsidence.
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SEISMIC EVENTS

The programs associated with this Safety Element
emphasize seismic safety issues because seismic events
present the most widespread threat of devastation
to life and property. With an earthquake, there is
no containment of potential damage, as is possible
with a fire or flood. Unlike a fire or flood whose
path often can be generally measured and predicted,
quake damage and related hazard events may be
widespread and, at present, are unpredictable.
Related hazard events could occur anywhere in the
quake area including inundations from damaged
reservoirs or release of hazardous materials, such as
gas, which in turn could lead to fires or form toxic
clouds.

Since 1800 there have been approximately 60 dam-
aging seismic events, or “earthquakes,” in the Los
Angeles region. After a brief hiatus between major
events (circa 1940-1972), the greater Los Angeles
area has experienced a number of moderate events
which have resulted in considerable disruption of
the infrastructure, impact on social and economic
life, loss of lives and extensive property damage
within the City, the greater metropolitan area and
the adjacent region. The most recent of these was
the 6.7 magnitude 1994 Northridge earthquake
which was centered in the northwest part of the City,
in the general vicinity of the 1971 San Fernando
(aka Sylmar) quake.

The U.S. Geological Survey has estimated the prob-
ability of a ten to thirty percent potential for a 7.5
or more magnitude quake along the southern por-
tion of the San Andreas fault within the next five to
thirty years. The Alquist-Priolo Act requires the State
Geologist to map active earthquake fault zones.
Those faults in the Los Angeles area typically are
visible, above ground faults, e.g., the San Andreas
fault. The fault zones located within the City are
depicted on Exhibit A. However, it is the quakes
along the unmapped faults, such as the blind thrust
fault associated with the Northridge earthquake, that
increasingly are becoming the focus of study and
concern. The concept of blind thrust faults has been
recognized only recently by seismologists. The
effect of such faults may dominate the geology of
the Los Angeles basin in a way not previously known.

Seismic mitigation is relatively new, compared to
flood and fire mitigation. Every major seismic event

in the United States and abroad has provided valu-
able data for evaluating existing standards and tech-
niques and improving hazard mitigation. The 6.3
magnitude Long Beach earthquake of 1933 killed
115 people and caused approximately $48 million
in property damage. It demonstrated the vulnerabil-
ity of unreinforced masonry structures and the haz-
ards of parapets and unanchored facade decorations.
In response, the State legislature adopted the Field
Act of 1934 which set seismic building standards.
Locally the reinforcement and parapet standards
were adopted for new construction. The nature of
damage to Seattle, Washington, due to the 1949
earthquake, persuaded Los Angeles to require
removal of parapets and decorative appendages so
as to prevent unreinforced masonry and concrete
from falling onto streets and sidewalks during a
quake. The ordinance was applicable to some 30,000
pre-1933 buildings which were located predomi-
nantly in the Central City area. The 1985 Mexico
City earthquake prompted the City to upgrade and
expand its urban search and rescue program (see Fire
Section).Following the 1971 San Fernando quake,
the City required improved anchoring of new
tilt-up (concrete walls poured and tilted-up on the
site) structures and retroactive reinforcement of
unreinforced masonry structures. A seismic retrofit
tilt-up ordinance was developed and made retroac-
tive two weeks after the 1994 Northridge
earthquake. Subsequently, the City adopted a series
of ordinances which required retrofitting of certain
existing structures (e.g., foundation anchoring of
hillside dwellings) and for new construction, as well
as an ordinance which required evaluation of
structures by a structural engineer during the
construction process. The Northridge quake under-
scored the need for thorough, on-going building
inspections to assure construction of buildings
according to Code.

Although the Northridge earthquake was listed by
seismologists as a moderate quake, it was the most
costly seismic event in the United States since the
1906 San Francisco earthquake. Within the City and
surrounding region, approximately 72 people died
as a result of the quake (including by heart attack
associated with the quake experience), thousands
were physically injured, and the direct and indirect
psychological toll was incalculable. Property dam-
age was in the billions of dollars. An estimated
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93,000 (as of June 1996) buildings were damaged
in the City, some requiring demolition. Approxi-
mately 5,800 buildings had to be partially or totally
vacated, including approximately 25,640 mostly
multiple-residential dwelling units. By the autumn
following the quake, some 27,000 units were
deemed in danger of being lost because owners had
difficulty financing repair costs.

In addition, the infrastructure (Exhibit H) of the
metropolitan area was severely disrupted. Freeways
collapsed, the power systems for the City and linked
communities as far away as Oregon were tempo-
rarily “blacked out” and communications were dis-
rupted. Due to abatement measures, planning, train-
ing and inter-agency and inter-jurisdictional coor-
dination, response was much more efficient than in
1971 following the San Fernando quake. Stronger
building codes and required retrofitting following
the San Fernando quake contributed to a reduction
in damage to structures and buildings and resulted
in better containment of hazardous materials.
Coordinated response resulted in more rapid iden-
tification of damage sites, extinguishing of fires,
addressing of fire hazards, administering, often from
battle-field like temporary facilities, to the injured
and displaced and initiation of work to restore the
disrupted cities and region. Closure of businesses,
disruption of services and dislocation of people had
a significant domino effect on the economy of the
region, state and nation. The economic impact
would have been greater had the quake been more
severe or had disruption of the infrastructure con-
tinued for a longer period of time.

The fact that the Northridge event occurred at 4:31
a.m. January 17, 1994 on the Martin Luther King
Jr. national holiday may have been the primary rea-
son for so little loss of life and human injury. A low
number of commuters were traveling on the free-
ways and streets and few people were in offices,
industrial, commercial buildings, public garages and
shopping centers, many of which suffered severe
structural and non-structural damage. Many emer-
gency and seismic experts believe that had the quake
occurred at midday, instead of during the predawn,
the loss of life and injury figures would have been
substantially higher. Nevertheless, emergency forces
were severely challenged by the event.

The Northridge quake was one of the most mea-
sured earthquakes in history due to extensive seis-

mic instrumentation in buildings and on the ground
throughout the region. Information from seismo-
logical instruments, damage reports and other data
provided a wealth of information for experts to ana-
lyze. Traditional theories about land use siting and
existing building code provisions were called into
question. It is known that the complex Los Angeles
fault system interacts with the alluvial soils and other
geologic conditions in the hills and basins. This
interaction appears to pose a potential seismic threat
for every part of the City, regardless of the underly-
ing geologic and soils conditions. Structural dam-
age does not occur due to any one factor. The dura-
tion and intensity of the shaking, distance from the
epicenter, composition of the soil and type of con-
struction, all are factors in determining the extent
of damage which may occur. Alluvial and artificially
uncompacted soils tend to amplify the shaking. Shal-
low ground water, combined with uncompacted soils
can result in liquefaction (quicksand effect) during
a strong quake. Therefore, it is difficult to escape
the impacts of a quake. During the Northridge
quake, damage appeared to have a more direct
relationship to building construction than did prox-
imity to the epicenter. Largely as a result of the
Northridge earthquake, the national Uniform Build-
ing Code was amended in 1994 to require that new
development projects provide geotechnical reports
which assess potential consequences of liquefaction
and soil strength loss and propose appropriate miti-
gation measures, e.g., walls supported by continu-
ous footings, steel reinforcement of floor slabs, etc.
These provisions were incorporated into the Los
Angeles City Building Code, effective January 1996.
Exhibit B identifies, in a general manner, areas
susceptible to liquefaction. It was prepared for the
General Plan Framework Element environmental
impact report and is based on the County of Los
Angeles 1990 Safety Element liquefaction exhibit.
It identifies  areas deemed to be liquefaction or
potential liquefaction areas, based on occurrences
of shallow ground water together with recent
alluvial deposits.

One of the surprising findings following the
Northridge quake was that many steel frame build-
ings, believed before the quake to be the safest struc-
tures, suffered unexpected welding joint damage.
Such damage resulted in the evacuation of an 11-
story building in West Los Angeles several months
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after the quake when it was determined that the
damage to building joints had dangerously weak-
ened the building structure. The building was
located miles from Northridge, in the basin on the
other side (south) of the Santa Monica Mountains.
At the time this Safety Element was under prepara-
tion experts had not determined an acceptable
method for retrofitting such buildings.

These are important findings for Los Angeles be-
cause Los Angeles is a built city. Few large tracts of
land remain which have not already been developed
with some use. Many key facilities, such as freeways,
already follow fault lines through mountain passes.
Buildings already are built on uncompacted and al-
luvial soils. Part of the downtown center, including
its many high rise buildings, is built near the Elysian
Park blind thrust fault which many seismologists
believe could be the source of a major seismic event
in the not so distant future. Physical expansion and
change in the City will occur primarily through
rehabilitation of existing structures and redevelop-
ment of existing neighborhoods. The City’s biggest
challenge is how to protect an existing city and its
inhabitants from future damage. Many believe this
should be accomplished through improved build-
ing design instead of prohibition of construction.
At the time this Element was under preparation,
the City was retrofitting City Hall and some Port of
Los Angeles facilities with base isolators to make the
structures less prone to failure during strong ground
shaking. This type of retrofitting is a step in address-
ing the strengthening of built structures.

Pre-seismic event land use planning with a view to
reconfiguring the devastated areas though post-event
changes in land use, intensity of development, etc.
generally are not included as programs of this Safety
Element. It has been the City’s experience that the
unpredictability of seismic events, both as to
location and damage, renders such planning
impractical. Devastation, while widespread, gener-
ally does not completely destroy entire blocks, neigh-
borhoods or large geographic areas. Therefore,
rebuilding tends to be more of an infill activity than
an urban clearance and reconstruction enterprise.
However, traditional redevelopment programs are
included in the optional tools available for recon-
struction of severely damaged areas and are being
used to rebuild neighborhoods devastated by the
Northridge quake.

Hazard assessment.  The State Public Resources
Code Section 2699 requires that a safety element
“take into account” available seismic hazard maps
prepared by the State Geologist pursuant to the
Alquist-Priolo Earthquake Fault Zoning Act of
1972, subsequently amended (Public Resources
Code Sections 2621-2630, originally known as the
Alquist-Priolo Special Studies Zones Act) and the
Seismic Hazard Mapping Act of 1990, subsequently
amended (Public Resources Code  Sections 2690-
2699.6 and 3720-3725). The Alquist-Priolo Act was
established as a direct result of the 1971 San
Fernando earthquake. It requires that the State
Geologist map active faults throughout the State.
Those maps which are applicable to the City of Los
Angeles are incorporated into Exhibit A of this Safety
Element.

The Hazard Mapping Act requires the State Geolo-
gist to map areas subject to amplified ground shak-
ing (or conditions which have potential for ampli-
fied ground shaking), liquefaction and landslide
hazard areas. Following the 1994 Northridge earth-
quake, the hazard mapping program was revised and
accelerated. The maps were under preparation con-
currently with the preparation of this Safety Ele-
ment. The first liquefaction and landslide hazard
maps are scheduled to be released in 1996. Ground
shaking maps are scheduled for release beginning in
1997. The entire mapping program is expected to
be completed around 1999. Local jurisdictions are
required by the Mapping Act to require additional
studies and appropriate mitigation measures for
development projects in areas identified as poten-
tial hazard areas by the maps. As maps are released
for Los Angeles they will be utilized by the Building
and Safety Department in helping to identify areas
where additional soils and geology studies are needed
for evaluation of hazards and imposition of appro-
priate mitigation measures prior to issuance of build-
ing permits. Once the entire set of maps for Los
Angeles is complete it will be used to revise the soils
and geology exhibits of this Safety Element. The
maps, along with information being developed by
private technical organizations, such as the South-
ern California Earthquake Center and California
Institute of Technology, will assist the City in evalu-
ating how to strengthen its land use and develop-
ment codes and development permit procedures so
as to better protect life and property from seismic
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hazards. The Building Code already has been revised
utilizing data secured relative to the Northridge and
other recent significant seismic events. The subject
Safety Element fulfills current requirements, based
upon available official maps and reliable data, rela-
tive to fault zones (Exhibit A), liquefaction areas
(Exhibit B) and slope failure (Exhibit C). These
exhibits will be revised following receipt of the reli-
able new information. In addition to the hazard
mapping provisions, the State requires that prop-
erty sellers or agents disclose to potential property
buyers geotechnical reports and their contents.

HAZARDOUS MATERIALS
Hazardous materials have been a concern since 1900
when the City experienced its first major oil indus-
try fire. Extraction of oil and gas deposits began in
1896 when Edward Doheny discovered oil at Sec-
ond Street and Glendale Boulevard (Westlake com-
munity). By 1900 he had erected over 600 wooden
oil rigs and installed hundreds of storage tanks and
related facilities. In that year a family  bonfire
ignited the oil field at Bixel Street. An estimated
10,000 gallons of blazing oil spilled down the hills
but was diverted and suppressed before it reached
the densely built Central City. The saving of the
downtown from a potential disaster prompted the
City to purchase more fire suppression equipment
and to expand the number of fire stations and per-
sonnel. Subsequent oil field fires in the Doheny and
other fields throughout the City resulted in regula-
tions to assure containment of oil fires in oil fields,
refineries and oil and gas storage facilities.

Much of the area south of the Santa Monica Moun-
tains is underlain by gas and oil deposits. Such
deposits exist under other areas of the City as well
(Exhibit E). Natural gas, crude oil and hydrogen
sulfide can work their way to the surface or infil-
trate structures, causing potential fire and health
hazards. In addition, landfills are sources of meth-
ane gas. The existence of underground gas and
hazardous materials deposits requires monitoring of
excavations and known seepage areas. A major inci-
dent occurred in 1971 during the tunneling for the
Feather River Project when a methane explosion
killed 18 workers. Incidents relating to the gas seep-
age caused temporary safety shutdowns of the Metro
Rail subway tunneling in 1993-95.

In the 1920s the use of chemicals and hazardous
materials in the City’s expanding manufacturing and
commercial sectors increased the hazards for both
workers and the general populace. A series of movie
studio back lot fires and film processing laboratory
fires occurred in the late 1920s. These incidents led
to the enactment of City regulations to protect work-
ers and the public from fires and fumes associated
with highly flammable film and chemicals used in
film processing as well as from hazards associated
with flammable movie sets.

Today hazardous materials are used in commercial,
industrial, institutional and agricultural enterprises
as well as households throughout the City. Los An-
geles operates both a major international airport and
a major harbor within its boundaries and operates
other airport facilities within and outside its bound-
aries. Hazardous and highly flammable materials are
shipped through, stored and used (especially fuels)
at these facilities. They also are transported along
freeways and highways and are stored in facilities
throughout the City. Many hazardous materials, if
released by accident or catastrophic event, could
cause severe damage to human life and health and
to the facilities and could disrupt activities within a
radius of several miles around the release site.

During the 1994 Northridge earthquake, over 100
incidents of quake related release of hazardous
materials were reported. Of these, 23 involved
release of natural gas, 10 involved release of gases
and liquid chemicals at educational institutions and
8 involved release of hazardous materials at medical
facilities. Gas leaks or chemical reactions triggered
fires which destroyed or damaged nine university
science laboratories. Rupture of a high pressure natu-
ral gas line under Balboa Boulevard in Granada Hills
resulted in a fire which damaged utility lines and
adjacent homes. Petroleum pipeline leaks released
4,000 barrels of crude oil into the Santa Clara River
north of Los Angeles and caused fires in the Mis-
sion Hills section of the City.

Fires can damage labeling and warning signs which
are posted on chemical and fuel containers and on
structures to identify presence of hazardous materi-
als. Identification of hazardous materials, storage and
handling sites and information about containment
facilities and/or procedures are important to pro-
tect emergency personnel as well as employees and
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the adjacent community during a spill incident and
incident clean-up.

Hazardous materials management is regulated by
federal and state codes. Within the City, the Fire
Department is designated as the enforcement agency
for the City, state and federal hazardous materials
regulations. City regulations include spill mitigation
and containment and securing of hazardous mate-
rials containers to prevent spills. In addition, the
State Fire Marshall enforces oil and gas pipeline
safety regulations and the federal government
enforces hazardous materials transport pursuant to
its interstate commerce regulation authority. At the
time this Safety Element was under preparation
cooperative interjurisdictional efforts were under-
way to evaluate the Northridge, Kobe and other
seismic experiences and to develop methods for
reducing potential hazardous materials spills and
related damage associated with seismic events.

In 1976 the bulk oil tanker S.S. Sansinena exploded
in the Port of Los Angeles killing nine people,
injuring 46 and causing an estimated $21.6 million
in damage. The tanker was empty. Poor maintenance
and operating procedures on board the ship were
identified as the cause of the explosion. In response
to this incident, the City Council adopted a unique
ordinance which required the Fire Department to
inspect all tanker ships in the Port prior to loading
and unloading so as to assure compliance with City
fire prevention and safety measures and regulations.
Los Angeles is the only City in the nation which has
established such a program.

The Fire Department works cooperatively with the
United States Coast Guard, the State and Los An-
geles County in responding to off-shore emergency
incidents including responding to, containing and
cleaning-up off-shore oil spills. The City’s authority
is to protect the shoreline (on-shore). In accordance
with a mutual aid agreement with the U.S. Coast
Guard, the Fire Department provides the initial
response to any spill in the harbor or off-shore. Its
responsibility is to contain the initial spill and keep
the situation from getting worse. The County is
responsible for coordinating clean-up efforts. At the
time this Safety Element was being prepared, the
State was preparing a statewide Coastal Oil Spill
Contingency Plan to establish administrative pro-
cedures (e.g.,chain of command) for responding to

spills and providing clean-up, including training and
utilization of volunteers in clean-up  operations. The
Fire Department’s spill contingency plan will be
incorporated into the State plan.

As noted above, this Safety Element primarily
addresses hazardous materials relative to other
potential natural hazards. Landfill monitoring is
addressed by another element of the General Plan
and by the City’s Integrated Solid Waste Manage-
ment Plan.
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CHAPTER III - GOALS, OBJECTIVES AND POLICIES

The Safety Element goals, objectives, policies and programs are broadly stated to reflect the comprehensive
scope of the Emergency Operations Organization (EOO). The EOO is the only program that implements
the Element. The Element’s policies outline administrative considerations which are addressed by EOO
procedures, including its Master Plan, or which are observed in the carrying out of the Plan. All City
agencies are part of the EOO. All City emergency preparedness, response and recovery programs are inte-
grated into EOO operations and are reviewed and revised continuously.

Because City codes and regulations contain standards for water, streets, etc., the Safety Element programs
generally do not contain specific standards. An exception is the Fire Code policy which contains standards
which, at the time this Element was under preparation, were contained only in the 1979 Fire Protection
and Prevention Element of the General Plan. Until the standards are incorporated into the Fire Code or
other regulations or plans, this is the only place where they are located. They are needed to guide City
development actions. Other standards which were listed in the 1979 Fire Protection and Prevention
Element have been incorporated into City Codes or superseded by other regulations or procedures.

HAZARD MITIGATION

GOAL 1
A city where potential injury, loss of life, property damage and disruption of the social and economic life
of the City due to fire, water related hazard, seismic event, geologic conditions or release of hazardous
materials disasters is minimized.

Objective 1.1
Implement comprehensive hazard mitigation plans and programs that are integrated with each other and
with the City’s comprehensive emergency response and recovery plans and programs.

Policies

1.1.1 Coordination. Coordinate information gathering, program formulation and program
implemen tation between City agencies, other jurisdictions and appropriate public and private
entities to achieve the maximum mutual benefit with the greatest efficiency of funds  and staff.
[All EOO hazard mitigation programs involving cooperative efforts between entities
implement this policy.]

1.1.2 Disruption reduction. Reduce, to the greatest extent feasible and within the resources available,
potential critical facility, governmental functions, infrastructure and information resource
disruption due to natural disaster. [All EOO programs involving mitigation of disruption of
essential infrastructure, services and governmental operations systems and prepare personnel for
quickly reestablishing damaged systems implement this policy.]

1.1.3 Facility/systems maintenance. Provide redundancy (back-up) systems and strategies for
continuation of adequate critical infrastructure systems and services so as to assure adequate
circulation, communications, power, transportation, water and other services for emergency
response in the event of disaster related systems disruptions. [All EOO programs that involve
provision of back up systems and procedures for reestablishment of essential infrastructure,
services and governmental operations which are disrupted implement this policy.]
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1.1.4 Health/environmental protection. Protect the public and workers from the release of hazardous
materials and protect City water supplies and resources from contamination resulting from
accidental release or intrusion resulting from a disaster event, including protection of the
environment and public from potential health and safety hazards associated with program
implementation. [All EOO hazardous materials hazard and water pollution mitigation programs
implement this policy.]

1.1.5 Risk reduction. Reduce potential risk hazards due to natural disaster to the greatest extent
feasible within the resources available, including provision of information and training. [All
programs that incorporate current data, knowledge and technology in revising and implementing
plans (including this Safety Element), codes, standards and procedures that are designed to reduce
potential hazards and risk from hazards potentially associated with natural disasters implement
this policy.]

1.1.6 State and federal regulations. Assure compliance with applicable state and federal planning and
development regulations, e.g., Alquist-Priolo Earthquake Fault  Zoning Act, State  Mapping Act
and Cobey-Alquist Flood Plain Management Act. [All EOO natural hazard enforcement and
implementation programs relative to non-City regulations implement this policy.]

EMERGENCY RESPONSE (Multi-Hazard)

GOAL 2
A city that responds with the maximum feasible speed and efficiency to disaster events so as to minimize
injury, loss of life, property damage and disruption of the social and economic life of the City and its
immediate environs.

Objective 2.1
Develop and implement comprehensive emergency response plans and programs that are integrated with
each other and with the City’s comprehensive hazard mitigation and recovery plans and programs.

Policies

2.1.1 Coordination. Coordinate program formulation and implementation between City agencies,
adjacent jurisdictions and appropriate private and public entities so as to achieve, to the greatest
extent feasible and within the resources available, the maximum mutual benefit with the greatest
efficiency of funds and staff. [All EOO response programs involving cooperative efforts
between entities implement this policy.]

2.1.2 Health and environmental protection. Develop and implement procedures to protect the
environment and public, including animal control and care, to the greatest extent feasible within
the resources available, from potential health and safety hazards associated with hazard mitigation
and disaster recovery efforts. [All EOO emergency response and recovery programs that
mitigate environmental impacts or provide care and control of animals injured or released by an
emergency situation implement this policy.]

2.1.3 Information. develop and implement, within the resources available, training programs and
informational materials designed to assist the general public in handling disaster situations in lieu
of or until emergency personnel can provide assistance. [All EOO response programs involving
training, collection and dissemination of warning, guidance and assistance information to
the public implement this policy.]
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2.1.4 Interim procedures. Develop and implement pre-disaster plans for interim evacuation, sheltering
and public aid for disaster victims displaced from homes and for disrupted businesses, within
the resources available. Plans should include provisions to assist businesses which provide
significant services to the public and plans for reestablishment of the financial viability of the
City. [All EOO response and recovery programs involving evacuation and provision of
temporary services to victims of an emergency event and any planning and training related
thereto implement this policy.]

2.1.5 Response. Develop, implement and continue to improve the City’s ability to respond to
emergency events. [All EOO emergency response programs and all hazard mitigation and
disaster recovery programs related to protecting and reestablishing communications and other
infrastructure, service and governmental operations systems implement this policy.]

2.1.6 Standards/fire. Continue to maintain, enforce and upgrade requirements, procedures and
standards to facilitate more effective fire suppression. [All peak load water and other standards,
code requirements (including minimum road widths, access, clearances around structures) and
other requirements or procedures related to fire suppression implement this policy.]

The Fire Department and/or appropriate City agencies shall revise regulations or procedures to
include the establishment of minimum standards for location and expansion of fire facilities,
based upon fire flow requirements, intensity and type of land use, life hazard, occupancy and
degree of hazard so as to provide adequate fire and emergency medical event response. At a
minimum, site selection criteria should include the following standards which were contained in
the 1979 General Plan Fire Protection and Prevention Plan:6

• Fire stations should be located along improved major or secondary highways. If, in a given
service areas, the only available site is on a local street, the site must  be on a street which leads
directly to an improved major or secondary highway.

• Fire station properties should be situated so as to provide drive-thru capability for heavy
fire apparatus.

• If a fire station site is on the side of a street or highway where the flow of traffic is toward a
signalized intersection, the site should be at least 200 feet from that intersection in order to
avoid blockage during ingress and egress.

• The total number of companies which would be available for dispatch to first alarms would
vary with the required fire flow and distance as follows: (a) less than 2,000 g.p.m. would require
not less than 2 engine companies and 1 truck company; (b) 2,000 but less than 4,500 g.p.m.,
not less than 2 or 3 engine companies and 1 or 2 truck companies; and (c) 4,500 or more
g.p.m., not less than 3 engine companies and 2 truck companies.

[These provisions, in full or in part, shall be deemed deleted from the Safety Element upon
incorporation of these or substitute provisions into the Fire Code, Fire Chief Regulations, other
appropriate regulations or procedures or another General Plan element.]

2.1.7 Volunteers. Develop and implement, within the resources available, strategies for involving
volunteers and civic organizations in emergency response activities. [All EOO response programs
involving volunteers implement this policy.]

6These provisions of the 1979 Plan were modified by the Fire Department for purposes of clarification .
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DISASTER RECOVERY (Multi-Hazard)

GOAL 3
A city where private and public systems, services, activities, physical condition and environment
are reestablished as quickly as feasible to a level equal to or better than that which existed prior to
the disaster.

Objective 3.1
Develop and implement comprehensive disaster recovery plans which are integrated with each other and
with the City’s comprehensive hazard mitigation and emergency response plans and programs.

Policies

3.1.1 Coordination. Coordinate with each other, with other jurisdictions and with appropriate private
and public entities prior to a disaster and to the greatest extent  feasible within the resources
available, to plan and establish disaster recovery programs and procedures which will enable
cooperative ventures, reduce potential conflicts, minimize duplication and maximize the
available funds and resources to the greatest mutual benefit following a disaster. [All EOO
recovery programs involving cooperative efforts between entities implement this policy.]

3.1.2 Health/safety/environment. Develop and establish procedures for identification and abatement
of physical and health hazards which may result from a disaster. Provisions shall include measures
for protecting workers, the public and the  environment from contamination or other health
and safety hazards associated with abatement, repair and reconstruction programs. [All EOO
hazard mitigation, response, recovery programs involving identification and  mitigation of release
of  hazardous materials and protection of the public and emergency personnel from hazardous
materials implement this policy.]

3.1.3 Historic/cultural. Develop procedures which will encourage the protection and preservation of
City-designated historic and cultural resources to the greatest extent feasible within the resources
available during disaster recovery. [All EOO recovery programs that encourage protection and
preservation of historic and cultural resources implement this policy.]

3.1.4 Interim services/systems. Develop and establish procedures prior to a disaster for immediate
reestablishment and maintenance of damaged or interrupted essential infrastructure systems and
services so as to provide communications, circulation, power, transportation, water and other
necessities for movement of goods, provision of services and restoration of the economic and
social life of the City and its environs pending permanent restoration of the damaged systems.
[All EOO response, recovery programs involving restoration of the City’s infrastructure and
essential services and service systems implement this policy.]

3.1.5 Restoration. Develop and establish prior to a disaster short- and long-term procedures for securing
financial and other assistance, expediting assistance and permit processing and coordinating
inspection and permitting activities so as to facilitate the rapid demolition of hazards and the
repair, restoration and rebuilding, to a comparable or a better condition, those parts of the private
and public sectors which were damaged or disrupted as a result of the disaster. [All EOO recovery
programs involving financial planning, permit expediting and legislative and administrative
actions to facilitate post-disaster recovery implement this policy.]
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CHAPTER IV - IMPLEMENTATION

An Implementation program is an action, procedure, program or technique that carries out general plan
policy. The Emergency Operations Organization (EOO) is the program that implements the Safety Ele-
ment. The EOO is a City department comprised of all City agencies, pursuant to City Administrative
Code, Division 8, Chapter 3. The Administrative Code, EOO Master Plan and associated EOO plans
establish the chain of command, protocols and programs for integrating all of the City’s emergency opera-
tions into one unified operation. Each City agency in turn has operational protocols, as well as plans and
programs, to implement EOO protocols and programs. A particular emergency or mitigation triggers a
particular set of protocols which are addressed by implementing plans and programs. The City’s emergency
operations program encompasses all of these protocols, plans and programs. Therefore, its programs are not
contained in one comprehensive document. The Safety Element goals, objectives and policies are broadly
stated to reflect the comprehensive scope of the EOO.
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As a covered entity under Title II of
the Americans with Disabilities Act,
the City of Los Angeles does not
discriminate on the basis of disability,
and upon request, will provide reasonable
accomodation to ensure equal access to its
programs, services and activities.
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EXHIBITS
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Alquist-Priolo Special Study Zones
& Fault Rupture Study Areas
In the City of Los Angeles

Sources: California Environmental Impact Report, Framework Element, Los Angeles City General Plan, May 1995; California Environmental Quality Act of 1970 (CEQA), Public
Resources Code 21000 et. seq. as amended 1992, Alquist-Priolo Special Study Zone Act, Public Resources Code 2621-2630 and 2690-2699.6 as amended 1993, State of California
Special Studies Zone maps for the following USGS quadrangles: Oat Mountain (1-1-76) San Fernando (1-1-79), Sunland (1-1-79), Burbank (1-1-79), Beverly
Hills (6-1-86), Hollywood (6-1-86), Los Angeles (1-1-77), Inglewood (6-1-86), Torrance (6-1-86),  Long Beach (6-1-86), as prepared by the State Geologist pursuant to the Alquist-
Priolo Special Study Zones Act, City of Los Angeles Seismic Safety Plan Element of the General Plan Council file 74-3401, September 10, 1975.

Alquist-� Priolo Special Study Zone Areas

Fault Rupture Study Areas

N

SAFETY ELEMENT EXHIBIT  A
SA

FETY ELEM
EN

T EXH
IB

IT  A
A

lquist-Priolo Special Study Zones
&

 Fault Rupture Study A
reas

NOTES
The Safety Element seismic and landslide exhibits, along with any official  geologic or seismic hazard maps prepared by the State Geologist and any other potential
hazard areas identified by the City Building Safety Department are used in determining if additional soils and geology reports should be prepared to help assess
potential hazards and mitigations, as a part of the development permit process.
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Areas Susceptible to Liquefaction
In the City of Los Angeles

Sources: Environmental Impact report, Framework Element, Los Angeles City General Plan, May 1995; County of Los Angeles,
General Plan Safety Element Technical Appendix Vol. 2 plate 4 "Liquefaction Susceptibility", January 1990.

Liquefiable Areas (recent alluvial deposits; ground water less than 30 feet deep)

Potentially Liquefiable Areas (recent alluvial deposits; ground water 30-50 feet deep)
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NOTES
The Safety Element seismic and landslide exhibits, along with any official  geologic or seismic hazard maps prepared by the State Geologist and any other potential
hazard areas identified by the City Building Safety Department are used in determining if additional soils and geology reports should be prepared to help assess
potential hazards and mitigations, as a part of the development permit process.
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Sources: Environmental Impact Report, Framework Element, Los Angeles City General Plan, May 1995; County of Los Angeles, General Plan Safety Element Technical
Appendix Vol. 2 Plate 5 "Landslide inventory", January 1990; County of Los Angeles, General Plan Safety Element Technical Appendix  (Vol.1), "Hazard Reduction in Los Angeles
County," December 1990 California Environmental Quality Act of 1970 (CEQA) with guideline, Public Resources Code Section 21000 et. seq., as amended 1992; California
Government Code Section 6530(g), as amended; City of Los Angeles, Planning and Zoning Code Section 17.05(c), as revised 10-13-93.
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Landslide Inventory & Hillside Areas
In the City of Los Angeles

5 - 100 Acre Bedrock Landslide Site

5 - 100 Acre Probable Bedrock Landslide Site

Bedrock Landslide Area Greater Than 100 Acres

Probable Bedrock Landslide Area Greater Than 100 Acres

Undifferentiated Shallow Surfacal Landslide

Cluster of Small Shallow Surfacal Landslides

Approximate Location of Hillside Areas

SAFETY ELEMENT EXHIBIT C

NOTES
The Safety Element seismic and landslide exhibits, along with any official  geologic or seismic hazard maps prepared by the State Geologist and any other potential
hazard areas identified by the City Building Safety Department are used in determining if additional soils and geology reports should be prepared to help assess
potential hazards and mitigations, as a part of the development permit process.
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Selected Wildfire Hazard Areas
In the City of Los Angeles

NOTES

1. Mountain Fire Districts and Buffer Zones (Los Angeles City Fire Code Section 57.25) have been substituted for the "Fire Zone 4" and "Additional
Areas of High Fire Hazard" designations shown on the County Safety Element Appendix exhibit.
2. Industrial zones are used to represent industrialized areas. Industrialized areas can be correlated with greater risk of public exposure to atmospheric
releases of hazardous materials and flammable or explosive materials.
3. This plate does not show all fire hazards, nor does it intend to designate their relative risk. It should be used for general planning purpose only.

Source: LA County Safety Element Technical Appendix, Plate 7, December 1990. ,  City of Los Angeles Fire Department (See note No. 1) and Exhibit H

Mountain Fire District

Fire Buffer Zone

Electrical Transmission Lines

Industrialized Areas

Petrochemical Complexes
(Including Oil Fields)

Natural Gas Transmission Lines

Natural Gas Distribution Lines

Underground Natural Gas
Storage Facilities

Areas of known shallow
Methane accumulation

Selected concentration of
Post-1946 High Rise Buildings
(Greater than 8 stories)

Selected Wildland Fire Hazards

Selected Urban Fire and Secondary Hazards
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Oil Field & Oil Drilling Areas
In the City of Los Angeles

NOTES
This map shows all oil fields know by the state geologist to have shown at least 6 months of economically viable production of oil. State wildcat maps show
that exploratory wells have been drilled throughout the city.

Sources: Environmental Impact Report, Framework Element, Los Angeles City General Plan, May 1995; California Department of Conservation Division of Oil and Gas (DOG),
Publication No. TR31, Land Use Planning in Urban Oil Producing Areas, 1988: DOG, Publication No. PRC 04, California Code of Regulations, Title 14 "Natural Resources" Section
1681 et. seq., as amended February 1993; DOG, Publication No. PRCO1, California Public Resources Code, Division 3"Oil and Gas", Sec. 3000 et. seq., as amended July 1993;
Division of Oil and Gas  and Geothermal Resources, Construction project site review and well abandonment procedure (Brochure), as amended February 1994; City of Los Angeles
Planning Department, interviews with DOG Long Beach office staff Engineers, 1994; California Environmental Quality Act of 1970 (CEQA) including guidelines, PRC SEC. 21000
et. seq., as amended 1992.
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NOTES

1. A 500-Year flood will also flood 100-Year flood plains.
2. A 100-Year flood is a flood which results from a severe rainstorm with a probability of occuring approximately once every 100 years.
3. A 500-Year flood is a flood which results from a severe rainstorm with a probability of occuring once every 500 years.
4. Flood plains shown on the map reflect Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM) currently in effect and Preliminary FIRM
maps showing increases in expected flooding along the Los Angeles River and Dominguez Channel. Flood plains are now larger due to increased urbanization of
the Los Angeles River Basin.

Sources: Environmental Impact Report, Framework Element, Los Angeles City General Plan, May 1995; Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps;
FEMA Preliminary Flood Insurance Rate Maps; California Evironmental Quality Act of 1970 (CEQA), Public Resources Code Section 21000 et. seq., as amended 1992; California
Government Code Section 65302 as amended 1993.
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Critical Facilities & Lifeline Systems
In the City of Los Angeles

NOTES

1. This map is intended to present the general distribution of community elements vulnerable to damages from a variety of hazards. In order
to preserve map clarity, all important critical facilities and lifelines are not shown.
2. Disaster routes function as primary thoroughfares for movement of emergency response traffic and access to critical facilities. Immediate
emergency debris clearance and road/bridge repairs for short-term emergency operations will be emphasized along these routes.
3. The selected disaster routes also provide a plan for interjurisdictional road reconstruction and rebuilding following a major disaster.
4. The compilation of selected lifeline facilities relied heavily upon California Division of Mines and Geology, Earthquake Scenario Reports,
Special Publications 60 and 99.
5. This map is intended for general land use and disaster planning purposes only.

Source: LA County Safety Element Technical Appendix, Plate 8, December 1990 & General Plan Framework EIR.
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Channel Law Group, LLP 
 
 

8383 Wilshire Blvd. 
Suite 750 

Beverly Hills, CA 90211 
 

Phone: (310) 347-0050 
Fax: (323) 723-3960 

www.channellawgroup.com 
 
JULIAN K. QUATTLEBAUM, III         Writer’s Direct Line: (310) 982-1760 
JAMIE T. HALL *              jamie.hall@channellawgroup.com 
CHARLES J. McLURKIN 
  
 
*ALSO Admitted in Texas 
 
 

November 29, 2021 
 
VIA ELECTRONIC MAIL 
 
City Council 
City of Los Angeles 
200 North Spring Street 
Los Angeles, CA 90012 
clerk.plumcommittee@lacity.org 
CityClerk@lacity.org 
 

Re: 2102 - 2120 S. Pacific Avenue, 116 - 302 E. North Venice Boulevard, 2106 -2116 
S. Canal Street, and 319 E. South Venice Boulevard; VTT-82288; CPC-2018-7344-
GPAJ-VZCJ-HD-SP-SPP-CDP-MEL-WDI-SPR-PHP; ENV-2018-6667-SE 

 
Dear Council President Martinez and Councilmembers: 
 

This firm represents Venice Vision with regard to the development project Reese 
Davidson Community. Venice Vision has cited to a variety of reference materials in the letters 
submitted to the City thus far. This letter is intended to provide the City with copies of the 
referenced documents cited to in previous correspondence to ensure that they are made part of 
the Administrative Record.  
 

      Sincerely, 

                                                                              
                                                                             Jamie T. Hall 
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Preparing for a Tsunami
by Sam Catanzaro

What to do in Venice if a tsunami warning occurs. 

On April 5, a 5.3 magnitude earthquake occurred 48 miles off the coast of Catalina, causing some alarm in Venice about the prospect of a

tsunami. Although this was the largest earthquake to strike Southern California in years, it was not large enough to trigger a tsunami

warning from the National Weather Service.

Tsunamis are a rare event in Southern California; the last major one occurred in 1812. But tsunamis can be deadly and destructive

disasters that can occur quickly, giving residents in low-lying coastal areas very little time to prepare.

Venice is one of the most vulnerable regions in Los Angeles, with many areas right at sea-level. And even though the April 5 earthquake

did not produce a tsunami, it provided an opportunity for residents to learn about the tsunami alert system in place.

“The initial tsunami detection and warnings would come from the federal government through the NOAA Paci�c Tsunami Warning

Center,” said Kate Hutton, an Emergency Management Coordinator for the City of Los Angeles Emergency Management Program. “State

and local governments would likely follow up with localized instructions, including evacuation routes and shelters.”

These local alerts would be sent through NotifyLA, the emergency alert system for the City of Los Angeles. Residents would also be

alerted by social media and traditional media.

https://yovenice.com/
https://www.facebook.com/YoVenice/
https://twitter.com/YoVenice
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstflQFVUt8VjhN9mwwz5h6_37dz_AqOFpzyI8Px5CAMTowOZ2yg6fqPmgz8RYHhrrSYUo-kk2WycQkGvJsU_s5akPjfBD7B-j77e0THkq3mx0hyp9cRb6RywMreOj0U0SsK7Qn3Tsyc4Je9ehXQ054hlKTz1ByZkhniG5QdCeRs-7rMsheBIsxC5eXXvVBw6ONDBdG53PN1iUyu50cvAP0KToNxV6_oE2k8jxUZbSeFFFrKHnqtJjhWHzekhJ4yROK0KO5zgFi7ARvZHE41vB27-lZHspU3gZL9fsE51LatpUqAyW1EkFnxKnzqHxCZ&sig=Cg0ArKJSzHjYIVzukYCx&fbs_aeid=[gw_fbsaeid]&adurl=https://www.vistamarschool.org/


In Venice, the evacuation routes follow major east-west thoroughfares. These include Rose Avenue, Brooks Avenue, Venice Boulevard and

Washington Boulevard. Abbot Kinney and Ocean Avenue are also part of the evacuation route, despite running parallel to the coast.

In the open ocean, tsunamis travel around 500 miles per hour. Once they near the coast, their speed is reduced to 30-40 miles an hour by

the force of the sea �oor in a process known as shoaling. The time it would take a tsunami to reach Venice depends on how far away the

tsunami was generated.

“If the tsunami starts in Japan, we could have 12 or more hours. If it starts because of an underwater landslide near Catalina, it could be

minutes,” Hutton said.

If a tsunami alert is sent out, emergency of�cials say that residents should begin the evacuation process immediately, getting away from

the ocean to high ground as quick as possible.

“Never go down to the beach, harbor or coastline area to watch for a tsunami. When you can see the wave you are too close to escape.

Tsunamis can move faster than a person can run,” warns the County of Los Angeles Department of Emergency Management on their

website.

Because of the potential of having only minutes to evacuate, the City encourages coastal residents to sign up for emergency alerts at

emergency.lacity.org/notifyla. In addition, residents should also have an emergency kit and “go-bag” prepared with everything they might

need to evacuate. According to the City, these bags should include food and water, medications, a change of clothes plus comfortable

shoes, copies of important documents, �rst-aid supplies and personal hygiene products. For pet owners, a pet carrier and leash should

also be included.

By Sam Catanzaro April 18, 2018
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