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PAJARO RIVER FLOOD RISK MANAGEMENT STUDY 
GENERAL REEVALUATION REPORT AND ENVIRONMENTAL ASSESSMENT 

OTHER SOCIAL EFFECTS (OSE)  
 

 
A. INTRODUCTION 
 
Flood risk management (FRM) planning studies at the Corps of Engineers have focused 
primarily on the National Economic Development (NED) account to formulate and evaluate 
water resource infrastructure projects. In recent years, however, there has been a renewed 
emphasis on considering the Other Social Effects (OSE), Regional Economic Development 
(RED), and Environmental Quality (EQ) accounts when making investment decisions, as can be 
seen in the publication of Engineering Circular (EC) 1105-2-409, “Planning in a Collaborative 
Environment.” EC 1105-2-409 encourages the use of all four accounts in order to develop water 
resource solutions that are more holistic and acceptable, and which take into account both 
national and local stakeholder interests. 
 
The following sections describe the OSE assessment developed for the Pajaro River & 
Tributaries Flood Risk Management General Reevaluation Report (GRR). 
  
B. PURPOSE AND METHODOLOGY 
  
The OSE assessment is intended to provide a portrait of the social landscape of the Pajaro River 
& Tributaries study area and offer a glimpse into the potential vulnerability of the people that 
live there. In essence, the questions the OSE account attempts to answer are:  

 
How are social connectedness, community social capital, and community resiliency likely to 
change in the absence of a solution to a water resource issue? How are vulnerable populations 
likely to be affected? 
  
The metrics commonly used to answer these questions include: 
 

 Social connectedness, which can be described using gender, race and ethnicity, age, rural 
versus urban communities, rental versus owner-occupied dwellings, and occupation  

 Community social capital, which can be described using education, family structure, rural 
vs. urban communities, and population growth  

 Community resilience, which can be described using income, political power, 
neighborhood prestige, employment loss, residential property characteristics, 
infrastructure and lifelines, family structure, and medical services 

 
The assessment compares the other social effects associated with the without-project and with-
project conditions.  The 1% annual chance exceedance (ACE) floodplain was used as the 
baseline to assess effects. 
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D. EARLY HISTORY OF THE WATSONVILLE/PAJARO AREA 

 
There is evidence, such as campsite remnants, which indicate that the Watsonville/Pajaro area 
was inhabited for more than ten thousand years by many different groups of native inhabitants. 
The first human inhabitants was the Native American tribe called the Costanoans, who settled 
along the fertile Pajaro Dunes. 
 
The first European explorers arrived in 1796 and named the river that now separates Santa Cruz 
and Monterey Counties, Rio del Pajaro (River of the Bird), after seeing a large bird near the 
river. A second wave of European explorers began settling in Watsonville in 1847, and were 
soon joined by more people associated with the California Gold Rush of 1848, who were lured to 
the area by the relatively cheap land. These settlers would acquire large tracts of land to farm and 
ranch, practices that would shape the economy of Watsonville and Pajaro from that day forward.  
 
In the years following the gold rush, immigrants from other countries and states would come to 
the area to work in the growing agricultural industry which produced a wide variety of crops. In 
fact, the area would evolve from livestock ranching, to grains and potatoes, to orchards, and 
eventually to many different types of row crops, such as strawberries and lettuce. 
  
The City of Watsonville was incorporated on March 30, 1868 and is named after Judge John 
Watson. The Town of Pajaro is considered a census-designated place (CDP).  
 
E. CURRENT SOCIAL LANDSCAPE 

 
Describing the social landscape of the area provides an understanding of who lives in the study 
area, who has a stake in the problem or issue, and why it is important to them.  A demographic 
profile of the area is performed using social statistics, and the information is presented in a 
meaningful way through the use of comparisons and rankings.  It is important to note that the 
profile itself is not an OSE analysis but rather a data collection step that provides a basic level of 
understanding about the social conditions in the area; the data provides input into a more in-
depth analysis that targets areas of special concern or relevance to the water resources issue at 
hand.  The basic social statistics discussed below and listed in Tables 1 and 2 are indicators used 
to portray basic information about the social life and the processes of the study area. 
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The City of Watsonville and the Town of Pajaro, which are located within the Pajaro River study 
area, are home to over 54,000 people. The greater metropolitan statistical area (MSA) of Santa 
Cruz/Watsonville, which is composed of Santa Cruz County, is home to approximately 275,000 
people.  The Town of Pajaro is located in Monterey County, which is in the Salinas MSA that 
has a total population of over 435,000. An MSA consists of a relatively high population density 
within a specific geographic region; the communities throughout the region are closely 
interconnected economically. 
 
Overall, the study area has experienced stable growth over the last 10 to 15 years.  Between 2000 
and 2010, the City of Watsonville experienced a population increase of about 15% while the 
Town of Pajaro has actually seen a decline (about 9%) in its population over the same time 
period.  
 
Importantly, between the 2000 and 2010 Census, the data indicate that the percentage of people 
living below the poverty level in the Town of Pajaro has increased by approximately 43%, which 
is more than twice the percentage of people living below the poverty level in the state of 
California as a whole. Relatedly, the median household income for the Town of Pajaro has 
declined by almost 6% from 2000 to 2010, which contrasts to the increase in median household 
income by about 24% in Watsonville during the same time period. The median household 
income in Pajaro is only about 59% of California’s median household income. 
 
Another important statistic is the percentage of owner occupied housing units versus the 
percentage of rental units. In Watsonville, about 44% of the residents own and live in their 
homes while about 56% rent; in Pajaro, about 23% of the residents own and live in their homes 
while about 77% of the residents rent. The percentage of renters in the Town of Pajaro far 
outweighs the percentage of renters in California as a whole, and may be a reflection of the large 
number of agricultural workers that come to the area on a seasonable basis.  
 
Key statistics for Watsonville and Pajaro are presented in Tables 1 and 2, respectively. 
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Table 1: Basic Social Characteristic of the Watsonville Area - 2000 and 2010 Census Data 

Social 
Statistic 

Watsonville California 
2000 2010 % Δ 2000 2010 % Δ 

Population 44,265 51,199 +15.7% 33,871,648 37,253,956 +10%
Age    

Median 27.4 29.2 +1.8 years 33.3 35.2 +5.7%
% >65 8.6% 8.3% -3.5% 10.6% 11.4% +7.5%
% <18 34.0% 31.5% -7.4% 27.3% 25.0% -8.4%

Race & 
Ethnicity    

Asian Not Available 3.0% N/A 10.9% 12.8% +17.4%
Black Not Available 0.4% N/A 6.7% 5.8% -13.4%

Hispanic or 
Latino 75.1% 81.4% +8.4% 32.4% 37.6% +16%

White 19.4% 13.7% -29.4% 46.7% 40.1% -14.1%
Other 5.5% 1.5% -72.7% 4.3% 3.7% +86%

Education    
% HS 

Graduates 49.1% 48.8% +0.6% 81% 80.8% -0.2%

% College 
Graduates 8.7% 8.7% No change 30.5% 30.2% -0.9%

Income and 
Poverty    

% 
Unemployed 9.1% 7.4% -18.7% 4.3% 7.1% +65%

Median 
Household 

Income 
37,617 46,675 +24.0% $61,400 $61,632 0%

% Below 
Poverty 19.7% 18.7% -5.1% 15.3% 14.4% -5.9%

Housing    
% Own 48.1% 44.0% -8.5% 56% 55.9% 0%
% Rent 51.9% 56.0% +7.9% 44% 44.1% 0%

Quality of 
Life    

Avg. 
Household 

Size 
3.84 3.75 -2.3% 2.98 3.45 +16%

Language 
Other than 

English 
Spoken at 

Home  

70.7% 74.0% +4.7% 43.5% 43.2% -0.7%

Mean Travel 
Time to Work 

(in minutes) 
22.7 23.4 +3.1% 27.1 27 -0.4%
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Table 2: Basic Social Characteristic of the Pajaro Area - 2000 and 2010 Census Data 

Social 
Statistic 

Pajaro California 
2000 2010 % Δ 2000 2010 % Δ 

Population 3,384 3,070 -9.3% 33,871,648 37,253,956 +10%
Age    

Median 22.8 25.6 +2.8 years 33.3 35.2 +5.7%
% >65 4.2% 4.2% No change 10.6% 11.4% +7.5%
% <18 39.6% 34.8% -12.1% 27.3% 25.0% -8.4%

Race & 
Ethnicity    

Asian Not Available 1.3% N/A 10.9% 12.8% +17.4%
Black Not Available 0.2% N/A 6.7% 5.8% -13.4%

Hispanic or 
Latino 94.2% 94.1% No change 32.4% 37.6% +16%

White 3.7% 3.4% -8% 46.7% 40.1% -14.1%
Other 2.1% 1.0% +52.3% 4.3% 3.7% +86%

Education    
% HS 

Graduates 23.8% 31.3% +31.5% 81% 80.8% -0.2%

% College 
Graduates 1.5% 0.0% Decrease 30.5% 30.2% -0.9%

Income and 
Poverty    

% 
Unemployed 5.2% 21.0%

Four-fold 
increase 4.3% 7.1% +65%

Median 
Household 

Income 
38,315 36,094 -5.8% $61,400 $61,632 0%

% Below 
Poverty 22.2% 31.9% +43.7% 15.3% 14.4% -5.9%

Housing    
% Own 27.0% 22.7% -15.9% 56% 55.9% 0%
% Rent 73.0% 77.3% +5.9% 44% 44.1% 0%

Quality of 
Life    

Avg. 
Household 

Size 
5.28 4.91 -7.0% 2.98 3.45 +16%

Language 
Other than 

English 
Spoken at 

Home  

85.4% 89.4 % +13.0% 43.5% 43.2% -0.7%

Mean Travel 
Time to Work 

(in minutes) 
25.2 22.1 -12.3% 27.1 27 -0.4%
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F. SOCIAL EFFECTS ASSESSMENT 
 
A social effects assessment considers the social vulnerability and resiliency of a population. 
Social vulnerability refers to the sensitivity of a population to natural hazards, whereas social 
resiliency refers to the population’s ability to respond to and recover from the impacts of a 
natural hazard.  The characteristics that are recognized as having an influence on social 
vulnerability and resiliency generally include age, gender, race, and socioeconomic status as well 
as population segments with special needs or those without the normal social safety nets 
typically necessary to recover from a disaster.  The quality of human settlements (e.g., housing 
type and construction, infrastructure, and lifelines) and the built environment also play an 
important role in assessing social vulnerability and resiliency, especially as these characteristics 
influence potential economic losses, injuries, and fatalities from natural hazards.   
 
Other social effects dimensions can be categorized by the following key Human Needs as 
presented in the Institute of Water Resources Other Social Effects: A Primer’  
 
Health and Safety 
 
In the without project condition, flooding is likely due to an levee overtopping or an unexpected 
levee breach, as demonstrated by the occurrence of flooding in the proposed project area due to 
levee overtopping or failure in 1955, 1958, 1995, and 1998.  Levee overtopping or unexpected 
levee breaches (i.e., when a levee breaches before floodwaters overtop the levee) have little to no 
warning time.  During the 1995 flood, at least one life was lost as a result of the levee breach that 
occurred on the Pajaro River.  Getting people out of harm’s way can be impossible, and in the 
event that there is time to evacuate ahead of an unanticipated breach, language barriers and 
mobility issues are factors in the Pajaro and tributary floodplains that may slow down evacuation 
procedures.  A levee overtopping event would allow more time for evacuations, however, even if 
100% of the population received the evacuation message, some people would be reluctant to 
evacuate.  
 
Flooding effects and/or threats are more significant for people with low incomes.  A recent 
article in Scientific American (March 2018) suggests the economically disadvantaged population 
will face growing exposure to natural disaster activity.  Research suggests that the wealthy 
population may have the resources to move away from areas facing natural disasters, leaving 
behind a disproportionately economically disadvantaged population.  2010 census data shows 
that 31.9 percent of the people in Pajaro and 18.7 percent of the people in Watsonville have 
incomes below the poverty level, as compared to 14.4 percent of the people in California.  
Between 2000 and 2010, the percentage of people in Pajaro with incomes below the poverty 
level increased 43.7 percent.  Unless flooding risk is reduced, the continued threat of flooding in 
the area will contribute to growing income inequality for residents. 
 
A flood event in the study area can result in the loss of housing, loss of employment (including 
both brick and mortar businesses as well as flooded farmlands), and loss of community services 
(clinics, churches, libraries, fire stations, etc), factors that can contribute to stress among those 
affected.  Even the threat alone, in the absence of a flood event, can cause chronic stress.  Sister 
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Rosa Dolores Rodriguez, SND, of Casa de la Cultura of Pajaro, says in an April 20, 2018 letter, 
“Every winter takes a profound psychological toll on people who are already marginalized, 
because the river may rise again and take away their homes or cause great damage once more.” 
 
There are significant evacuation concerns, particularly for the Town of Pajaro, where all of the 
evacuation route alternatives could be underwater because of the potentially rapid flood 
inundation resulting from a levee breach. Based on hydraulic modeling, the 1% annual chance 
exceedance flood event would inundate 0.5 miles of Main Street, 2.6 miles of San Juan Road, 
and 1.7 miles of Salinas Road, leaving no alternatives for safe evacuation.  
 
Evacuation west to Highway 1 for residents of Pajaro as well as the City of Watsonville would 
also be at risk, because the highway crosses the river downstream where flood water depths 
would be greater and water levels would be higher.  Evacuation upstream is towards points of 
higher constriction in the floodplain, where there is less escape opportunity from flooding. 
 
Watsonville Community Hospital and Kaiser Permanente Watsonville Medical Offices are 
located north and/or west of the area of potential flooding, depending on the breach or 
overtopping location, making access difficult or potentially impossible using ground 
transportation for some areas including the Town of Pajaro.  The nearest hospital to the south, 
Community Hospital of the Monterey Peninsula, is 28 miles from Pajaro, and Dominican 
Hospital in Santa Cruz is 15 miles from Watsonville.  These facilities may be overwhelmed since 
flooding may be occurring regionally on other water courses such as the San Lorenzo River, 
Moss Landing, the Salinas River, and other locations. 
 
In the Town of Pajaro, Pajaro Middle School, Clinica de Salud, CSVS Dental Clinic, Pajaro 
Branch Library, and Our Lady of Assumption Church are all within the flood zone and would be 
at risk of flooding.  Critical infrastructure, including the Watsonville Water Treatment Plant, 
which serves approximately 65,000 people, could be compromised during a flood event.  This 
could result in health hazards, including sewage overflows and sanitation system breakdowns.     
 
Much of the Pajaro Valley water supply, including municipal, residential and agricultural, is 
from wells, many of which would be inundated and non-operational during and after a flood 
event.  A flooding event would place two City of Watsonville drinking water wells, 72 domestic 
wells, and 169 agricultural wells at risk.  Additionally, the Pajaro/Sunny Mesa Community 
Services District (PSMCSD) is the exclusive provider of potable water for the communities of 
Pajaro, Elkhorn and Prunedale. The majority of their infrastructure, including groundwater 
pumps, is located in the flood zone. It is widely known that floodwaters typically contain 
hazardous substances such as agricultural fertilizers and pesticides, fuel oils and gasoline/diesel, 
and human waste that would contaminate the water supply for these communities during a flood 
event.  Don Rosa, General Manager for PSMCSD, says in an April 10, 2018 letter, “To allow 
[the inadequate flood protection] situation to persist is to risk a poor community’s access to clean 
water.” 
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Social Vulnerability and Resilience 
 
The 2010 Census data shows that 74% of Watsonville residents and 89.4% of Pajaro residents 
speak a language other than English in their homes.  While many of the residents may be 
bilingual, and emergency officials are able to provide messages in Spanish as well as English, 
there will likely be some information that is not readily available in Spanish, potentially putting 
non-English speakers at an increased risk.    

The number of renters versus homeowners in the project area is very high (77.3% Pajaro units 
and 56% Watsonville units occupied by renters (based on 2010 census)).  Renters tend to be less 
informed of the flood risk in the area because they are not targeted by insurance companies and 
do not usually pay flood insurance.  Additionally,  the high housing costs combined with the 
relatively low income levels in the area results in a higher-than-average number of people per 
household, which results in additional people in harm’s way during a flood event (Pajaro average 
household size 4.91 compared to state average of 3.45 (based on 2010 census)).  These low-
income households often do not have the resources or options available to them to move 
somewhere else. 

While the statistics show that Watsonville and Pajaro have lower-than-state-average populations 
of people over the age of 65, a closer look shows that the senior population is actually 
concentrated in the flood zone of Watsonville in the Pajaro Village and Bay Village communities 
(both restricted to age 55 and older).  The elderly tend to be affected by flooding impacts more 
than the general population.  Many of these residents have likely paid their mortgages or are 
renters and may not be required to pay into flood insurance, therefore, they may not be informed 
of the flood risk.  In addition, they may be less mobile due to their age and less able to evacuate 
quickly during a flood event.  Without the project, these senior communities and the people who 
live in them will continue to face an increased risk of flooding. 

In 2011, there was a tsunami evacuation drill that provided an excellent example of the 
community’s ability to respond to warnings, but showed how evacuations would be hindered 
during flooding.  During the evacuation drill, Beach Street, which is low in the watershed and is 
the only access route for the residents of Pajaro Dunes, was gridlocked and the fire department 
was unable to move. 

On another occasion, during a pre-2016 El Nino winter prep meeting, hundreds of local residents 
showed up and were “besides themselves” with fear. 

During the 1995 flood event, residents were reported to have been evacuating on foot through 
floodwaters, which takes longer than evacuating in cars and may present an additional risk if 
timing is a factor.  Many of the residents in these communities today, especially the elderly and 
those with low incomes, do not have cars, and would face similar challenges during a flood 
event.    

Table 3 provides a discussion of factors that may affect social vulnerability and resiliency and 
also provides a qualitative assessment of the Pajaro River & Tributaries study area based on 
indicator statistics from the 2010 U.S. Census. The “Discussion” column in the table is from the 
article, Social Vulnerability to Environmental Hazards, which was published in the June 2003 
edition of Social Science Quarterly. 
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Table 3: Social Vulnerability and Resiliency Indicators – Pajaro/Watsonville Study Area 
Assessment 

Indicator Discussion Study Area Assessment 

Income, political power, 
and prestige 

This measure focuses on the 
ability to absorb losses and 
enhance resilience to hazard 
impacts. Wealth enables 
communities to absorb and 
recover from losses more 
quickly due to insurance, 
social safety nets, and 
entitlement programs. 

The median household 
income for Watsonville is 
75.7% of the median for the 
state of California; for Pajaro 
it is 58.5%. Additionally, 
18.7% of households in 
Watsonville and 31.9% of the 
households in Pajaro have 
incomes below the poverty 
line.  Both communities are 
limited in wealth that is 
necessary to absorb and 
recover from losses.   

Gender 

Women can have a more 
difficult time during recovery 
than men, often due to sector-
specific employment, lower 
wages, and family care 
responsibilities. 

In Watsonville, women make 
up 44.3% of the work force 
while men make up 55.7%; in 
Pajaro, women make up 
32.9% of the work force 
while men make up 67.1%.  
The smaller percentage of 
women in the workforce 
suggests that more women in 
these communities have 
family care responsibilities 
that may be negatively 
impacted by a flood event. 
 
The median earnings for 
women in Watsonville was 
$28,794 in 2015, which was 
about 88% of the median 
earnings for men; the median 
earnings for women in Pajaro 
was $12,283 in 2015, which 
was about 67% of the median 
earnings for men. Women in 
these communities may tend 
towards unskilled labor 
positions which may be more 
susceptible to losses from a 
flood event. 
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Race and Ethnicity 

Race and ethnicity may 
impose language and cultural 
barriers that affect access to 
post-disaster funding  

The Hispanic/Latino 
community makes up 81.4% 
of the population in 
Watsonville and 94.1% of the 
population in Pajaro.  
Additionally, 74% of 
Watsonville households and 
89.4% of Pajaro households 
speak a language other than 
English. While the 
communities may realize 
some increased resiliency due 
to the cohesiveness of the 
Hispanic/Latino populations, 
they will likely experience 
some vulnerability as well 
due to the language barrier, 
despite community leader 
efforts to provide bilingual 
resources and warnings. 

Age 

Extremes on the age spectrum 
inhibit the movement out of 
harm’s way.  Parents lose 
time and money caring for 
children when daycare 
facilities are affected; the 
elderly may have mobility 
constraints or mobility 
concerns, increasing the 
burden of care and lack of 
resilience. 

While the statistics show that 
Watsonville and Pajaro have 
lower-than-state-average 
populations of people over 
the age of 65, a closer look 
shows that the senior 
population is actually 
concentrated in the flood 
zone of Watsonville in the 
Pajaro Village and Bay 
Village communities (both 
restricted to age 55 and 
older). the percentage of 
residents younger than 18 
(30-35%) is moderately 
higher than the state’s (25%). 

Employment Loss 

The potential loss of 
employment following a 
disaster exacerbates the 
number of unemployed 
workers in a community, 
contributing to a slower 
recovery from the disaster. 

The latest Census indicates 
that the current 
unemployment rate in Pajaro 
may be significantly higher 
than the state of California 
average. A flood event which 
causes additional 
unemployment may 
exacerbate the current 
unemployment rate. Both 
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downtown Watsonville and 
downtown Pajaro are located 
in the flood zone, where a 
flood event could mean 
damage to businesses and lost 
jobs.  Further, the lifeblood of 
the region’s economy is 
agriculture, which would be 
significantly disrupted by a 
flood event that caused a loss 
of crops, and worse, a loss of 
multiple production years for 
organic farms.  Foreseeably, 
thousands of farmworker jobs 
could be affected by a flood 
event in this region. 

Rural/Urban 

Rural residents may be more 
vulnerable due to lower 
incomes, and may be more 
dependent on locally-based 
resource extraction 
economies (farming and 
fishing). High-density areas 
(urban) complicate 
evacuation from harm’s way. 

The area is both urbanized 
(Watsonville) and rural 
(Pajaro and surrounding 
areas) and is dependent on 
agriculture as its main 
economic driver; median 
household incomes in both 
Watsonville and Pajaro are 
significantly lower than the 
state average. 

Residential Property 

The value, quality, and 
density of residential 
construction affect potential 
losses and recovery. For 
example, expensive homes 
are costly to replace, while 
mobile homes are easily 
destroyed and less resilient to 
hazards. 

The area is composed of 
mostly average homes in 
terms of quality and value. 
Medium density 
neighborhoods are typical in 
Watsonville; and most of the 
Town of Pajaro is not densely 
populated and is surrounded 
by agricultural fields. The 
potential for residential 
property losses due to a flood 
event is high in both 
communities, however, as 
housing is concentrated in the 
flood zone. 

Infrastructure and Lifelines 

Loss of sewers, bridges, 
water, communications, and 
transportation infrastructure 
may place an insurmountable 
financial burden on the 

All of the access routes for 
the Town of Pajaro, including 
the Main Street Bridge, could 
be damaged during a flood 
event.   Highways 129 and 
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smaller communities that lack 
the financial resources to 
rebuild. 

152 both have bridges that 
cross the Pajaro and its 
tributary, Salsipuedes Creek, 
that could be damaged during 
a flood event.  
 
The Watsonville Water 
Treatment Plant, which 
serves approximately 65,000 
people, could be 
compromised during a flood 
event.  
 
Much of the Pajaro Valley 
water supply, including 
municipal, residential and 
agricultural, is from wells, 
many of which would be 
inundated and non-
operational during and after a 
flood event.  A flooding event 
would place two City of 
Watsonville drinking water 
wells, 72 domestic wells, and 
169 agricultural wells at risk 
of contamination.  
Additionally, the 
Pajaro/Sunny Mesa 
Community Services District 
(PSMCSD) is the exclusive 
provider of potable water for 
the communities of Pajaro, 
Elkhorn and Prunedale. The 
majority of their 
infrastructure, including 
groundwater pumps, is 
located in the flood zone, and 
could be damaged during a 
flood event.    

Renters 

People that rent typically do 
so because they are either 
transient or do not have the 
financial resources for home 
ownership. They often lack 
access to information about 
financial aid during recovery. 

The percentage of renters in 
the area is significant (about 
77% in Pajaro and about 56% 
in Watsonville), and is much 
higher than the state average 
of about 44%. The high rental 
population may contribute to 



 

15 
 

In the most extreme cases, 
renters lack sufficient shelter 
options when lodging 
becomes uninhabitable or too 
costly to afford. 

communication cohesion 
issues that may put them at an 
increased risk during a flood 
event; for example, renters 
may be less likely to have 
local alerts apps set up on 
their smart phones and may 
be less likely to have a 
landline to receive reverse-
911 calls.  Also, research 
indicates that renters do not 
have the same level of 
community pride as owners 
do, which may lead to 
financial and political 
challenges in redeveloping a 
community after a flood 
event. 

Occupation 

Some occupations, especially 
those of resource extraction, 
may be severely impacted by 
a hazard event. Self-
employed fishermen suffer 
when their means of 
production is lost and may 
not have the requisite capital 
to resume work in a timely 
fashion and thus will seek 
alternative employment. 
Migrant workers engaged in 
agriculture and low skilled 
service jobs (e.g., 
housekeeping, childcare, and 
gardening) may similarly 
suffer, as disposable income 
fades and the need for 
services decline. Immigration 
status also affects 
occupational recovery. 

The number of people that 
live in the area and work in 
resource extraction 
occupations is significant; the 
2010 Census indicates that 
around 17% of the total work 
force in Watsonville worked 
in farming, fishing, and 
forestry occupations; in 
Pajaro, nearly half (47%) of 
the total work force worked 
in farming, fishing, and 
forestry occupations. 

Family Structure 

Families with large numbers 
of dependents or single-
parent households often have 
limited finances to outsource 
care for dependents, and thus 
must juggle work 
responsibilities and care for 

The literature indicates that 
families having greater than 
four persons have more 
financial difficulty than 
smaller families. 
Accordingly, community 
planners need to be aware of 
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family members. All affect 
the resilience to recover from 
hazards. 

issues that may arise. The 
average household size in 
Watsonville (3.75) and Pajaro 
(4.91) are larger than that of 
the state of California (3.45), 
and the number of people 
under the age of 18 is 31.5% 
in Watsonville and 34.8% in 
Pajaro, again both larger than 
the state average of 25%.  
This data may indicate that 
there is a higher number of 
families with large numbers 
of dependents in this area that 
may have a more difficult 
time recovering from a flood 
event. 

Education 

Education is strongly linked 
to socioeconomic status, with 
higher educational attainment 
resulting in greater lifetime 
earnings. Lower education 
constrains the ability to 
understand warning 
information and access to 
recovery information. 

About 50% of the population 
in Watsonville and about 
30% in Pajaro have graduated 
from high school, which are 
relatively low percentages 
when compared to the state of 
California as a whole (about 
80%). Additionally, less than 
10% of the population of 
Watsonville and 0% of the 
population of Pajaro hold a 
bachelor’s degree, compared 
to the state rate of 30%.  The 
study area is significantly 
under-educated, leading to 
increased risk during a flood 
event and increased 
difficulties during recovery 
activities. 

Population Growth 

Counties experiencing rapid 
growth lack available quality 
housing; its social services 
network may not have had 
time to adjust to increased 
populations. New migrants 
may not speak the language 
and not be familiar with 
bureaucracies for obtaining 
relief or recovery 

Watsonville has grown 
moderately over the 2000 to 
2010 time period – with a 
population increase of about 
15%, which translates to 
about a 1.45% average annual 
growth rate over the same 
time period. Pajaro has 
actually seen a decrease in 
population over the 2000 to 
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information, all of which 
increases vulnerability. 

2010 time period, from 
around 3,400 people to 
around 3,070. 

Medical Services 

Health care providers, 
including physicians, nursing 
homes, and hospitals are 
important post-event sources 
of relief. The lack of 
proximate medical services 
will lengthen immediate relief 
and result in longer recovery 
from disasters. 

Watsonville Community 
Hospital and Kaiser 
Permanente Watsonville 
Medical Offices are located 
north and/or west of the area 
of potential flooding and may 
be difficult or impossible to 
access using ground 
transportation during a flood 
event for some areas 
including the Town of Pajaro.  
The nearest hospital to the 
south, Community Hospital 
of the Monterey Peninsula, is 
28 miles from Pajaro, and 
Dominican Hospital in Santa 
Cruz is 15 miles from 
Watsonville.  These facilities 
may be overwhelmed since 
flooding may also be 
occurring on the San Lorenzo 
River, Moss Landing, the 
Salinas River, etc. 
 

 
Economic Vitality 

Flooding could result in long-term losses for agriculture and therefore significant impacts to the 
community at large.  Flooded agricultural lands would need to lie fallow for at least a year before 
crops could be harvested and sold.  Crops that are designated as “organic”, which are common in 
the region, would need to lie fallow for three years.  The loss of production from agricultural 
lands that have been inundated by flood waters results in the loss of income for landowners and 
farm owners as well as the loss of jobs and/or wages for farm workers.  In addition, migrant 
workers could leave the area and more residents could be living in poverty as a result of inability 
to work and earn wages, resulting in less spending region wide that would otherwise support 
local businesses.    Local businesses located on the “Main Streets” of both Watsonville and 
Pajaro, due to their location in the flood zone, could be damaged by floodwaters, putting the 
heart and identity of these communities at risk. 

Social Connectedness 
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Social connectedness is the fabric of the Pajaro River study area.  The 55 and older residents of 
the Bay and Pajaro Villages are very well connected, neighborly, and protective of their 
neighborhood.  However, they tend to be fearful that a flood could wipe out their homes, 
finances, or life as they know it. The agricultural land owners and tenant farmers are very 
connected and are acutely aware of the financial impact that a flood event could have. The 
Interlaken/Cutter community are also very well connected and cohesive community with 
extensive history of flooding and dealing with flood threat.  Finally, the Hispanic and Latino 
community in both Watsonville and Pajaro are also well-connected.  The social connections will 
serve these groups when evacuations are necessary and recovery efforts are initiated, however, 
the connectedness does little to prevent a flood that could devastate them. 

Identity (Community Identity) 

There are many multi-generation farming families in the study area that have been dealing with 
flooding on the Pajaro River dating back to flooding events prior to the construction of the 
existing Federal USACE levee system in 1949.  Based on the local sponsor’s conversations with 
local land owners, the history of flooding in the area plays into their identity.  Regardless of how 
effective past flood mitigation and prevention activities were, environmental regulations and 
changing management of the river “pin” residents in a corner and make them feel helpless 
against protecting themselves.  For example, as a result of environmental regulations, the 
residents can no longer proactively dredge or clear the channel themselves.  Also, the “hand-
shake” agreements with County drainage crews are no longer possible due to the outcome of a 
lawsuit resulting from the 1995 flood.  In what is known as the Arreola lawsuit, Santa Cruz and 
Monterey Counties were found liable for extensive damage caused when the Pajaro River 
flooded during heavy rainfall is 1995.  The plaintiffs’ claim was that the counties failed to keep 
the project channels cleared which diminished the channel capacity and ultimately caused the 
levee to fail during the storm.  The State of California was also found liable for damages caused; 
the plaintiffs alleged that the drainage culverts under State Highway 1 were too small to drain the 
flood and the resulting damming effect caused higher flood levels and destructive ponding.   

Based on conversations with residents, many of them feel, based on past experiences, that when 
big storms and high water occurs, that a feeling of “this is it for me” takes over them.  Because 
levee breaches have occurred (with water below the top of levee) there is a viewpoint that at any 
moment during the flood season, life threatening situations could arise.  Past levee breaches have 
created an environment of high uncertainty: residents don’t know where a levee break would 
occur, so many residents experience hopelessness. 

Community Participation 

The community actively participates in public meetings and other events related to flooding 
concerns. There were approximately 100 residents that attended the Public Meeting in 
Watsonville in November 2017 associated with the release of the Draft Report.  If there is any 
lack of interest it may be associated with the drawn out process of project development for a 
FRM project of this scale and magnitude rather than any disinterest in flood protection or lack of 
fear regarding their predicament. 
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In preparation for flood season the City of Watsonville conducts biannual sandbagging 
preparation events every year; Santa Cruz County provides sandbags to residents at several 
locations. 

Response to levee through-seepage during the wet winter of 2017 was met with incredibly rapid 
response by the Counties with placement of seepage berm and unanticipated quick placement of 
revetment rock by local contractors.  The contractor is a long-time local outfit and was possible 
operating so quickly because of their local status. 
 

Leisure and Recreation 

Watsonville and Pajaro are lower-income mixed urban and rural communities whose residents 
have limited access to natural outdoor recreation.  The levee system is one of the few places that 
is close enough to their homes that it can be reached by foot or bicycle, which is important to 
residents with limited transportation resources.  Children in this area have been documented as 
having higher than average obesity rates within the state of CA.  If the project is completed, the 
local sponsors would have an opportunity to increase recreational facilities and amenities, 
providing a great benefit to local residents, especially those who have a documented problem of 
poor health that could be improved with increased opportunities to exercise.   

 

G. LIFE SAFETY EVALUATION 
 
The San Francisco District’s Levee Safety Section uses the Levee Screening Tool (LST) to 
assess levees within the District’s geographic boundary. The LST provides an initial quantitative 
risk estimate to assist local, state, and federal stakeholders in identifying and prioritizing the 
funding needs for levees of concern. The information and data entered into the LST are collected 
from existing information/data.  Life loss estimates are computed in the LST based on the 
information/data entered and for various scenario/conditions, including life loss during the day 
time, life loss during the night time, life loss assuming a levee breach prior to overtopping, and 
life loss assuming no breach until overtopping. Additional information about the levee screening 
tool and its computation processes can be found in, Levee Screening Tool: Methodology and 
Application, as listed in the reference section.  
 
The results of the levee screenings performed for the Pajaro River study area were used in this 
OSE assessment to make preliminary estimates of life loss. The results of two scenarios modeled 
in the LST - levee breach prior to overtopping and no levee breach until overtopping - are 
presented here. For this assessment, the levee breach prior to overtopping scenario was assigned 
to the without-project condition and the no levee breach until overtopping was assigned to the 
with-project condition (Recommended Plan or RP). A comparison of potential fatalities under 
each condition and for various levee segments within the system is displayed in Table 4 below.  
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Table 4: Statistical Life Loss Estimates 

 
Levee 

Segment/Impact 
Area 

Estimated Life Loss 

Without-Project  
(Assumes Breach Prior to 

Overtopping) 

Recommended Plan  
(Assumes No Breach Until 

Overtopping) 

Left Bank Pajaro 
River (Monterey 
County) 

1 0 

Right Bank 
Pajaro River 
(Santa Cruz 
County) 

4 2 

 
In addition to life loss estimates, other metrics were used to assess the vulnerability of 
individuals living in the study area, as listed in Table 5 below.  
 
In any assessment that relies on assumptions, there is uncertainty. The life loss estimates under 
the with-project condition shown in Table 4 above assume no levee breach until overtopping. 
Importantly, while the Levee Screening Tool (LST) does not compute probabilities of a potential 
levee breach, the economic model (HEC-FDA) used in the National Economic Development 
(NED) Analysis does compute the annual exceedance probabilities (AEP) under without-project 
and with-project conditions using available engineering data. These probabilities can be tied to 
the life loss estimates computed in the LST in order to provide a more complete picture of the 
overall flood risk (consequence and chance). For example, the HEC-FDA results indicate that in 
the both the Town of Pajaro and the City of Watsonville, there is less than a 1% chance of 
flooding in any given year under the with-project condition, which can be tied to the estimated 
life loss of about 2 as shown in Table 4. Overall, the chance of flooding and therefore life loss is 
reduced with a project in place as compared to without a project in place. (Under without-project 
conditions, the chance of flooding from the Pajaro River in any given year is about a 1 in 15 or 
about 6.7%; the chance of flooding from the Tributaries in any given year is about a 1 in 4 to 1 in 
5, or about 23%; life loss from Pajaro River flooding under the without-project condition is 
estimated to be about 5; life loss estimates from a Salsipuedes Creek levee breach were not 
completed.) 
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Table 5: Description of Metrics Used to Evaluate Life Safety 
Evaluation Metric Description 

Population at Risk (People)  
Number of people within the 1% ACE 
floodplain based on the 2010 census block 
GIS data. 

Critical Infrastructure (Facilities)  

Number of fire stations, police stations, 
hospitals, senior living facilities, and jails 
that are of life safety significance; also 
includes substations, schools, power plants, 
chemical industry, colleges, intermodal 
shipping, heliports, petroleum bulk plants, 
and broadcast communication which may 
be of regional significance 

Evacuation Routes (Number of Routes)  
Assesses the vulnerability of populations 
with regard to the number of escape routes 
available during flood events. 

Wise Use of Floodplains (Acres)  
Potentially developable land within the 
0.2% ACE floodplain.  Acres of land with 
1% ACE flood depths less than 3 feet.  

 
 
Table 6 displays the comparison for the without-project and with-project (RP) conditions as they 
relate specifically to the life safety metrics summarized in Table 5. 
 
Table 6: Summary of Life Safety Metrics 

Evaluation Metric 
Alternative 

Without-Project Recommended Plan 
Population at Risk (People)  15,000 0
Critical Infrastructure 
(Facilities)  

33 0

Evacuation Routes 
(Number of Routes)  

TBD TBD

Wise Use of Floodplains 
(Number of acres that could 
potentially be developed)  

TBD Approximately 2,700 acres

1Values based on 1% ACE event floodplain 

 
Population at Risk: The population at risk of flooding from a 1% ACE flood event is about 
15,000 for the without-project condition. Most of this population would be removed from the 1% 
ACE floodplain under the RP.  Of special concern is the population segment over the age of 65 
living within the study area since these individuals have been shown to be at a higher risk of life 
loss from flood events. The Pajaro/Watsonville community’s senior population is slightly lower 
(about 4-8% of total population) than the senior population of the state of California (11.4%) as a 
whole, however, the senior population is concentrated in the flood hazard area, since Pajaro and 
Bay Villages, both 55 and older communities, are located adjacent to the levee system that is part 
of this project. 
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Additionally, the RP would provide flood protection to the Town of Pajaro, which falls 
significantly below the state averages for several metrics often used to characterize quality of life.1 
For example, the median household income in the Town of Pajaro is just 58 percent of the state of 
California’s ($36,094 compared to $61,632) and the percentage of people living below the poverty 
level in Pajaro is more than twice that of the state of California’s (31.9% versus 14.4%). Further, 
high rates of poverty are strongly correlated with disabilities, lack of car ownership and other 
factors that pose an increase threat to life safety. Without an FRM project, flood risk in the Town 
of Pajaro will remain high, putting the community at a much greater disadvantage as compared to 
other communities in the study area. 
 
Critical Infrastructure:  Critical infrastructure is located within the Pajaro River & Tributaries 
study area. Critical infrastructure is a term used by governments to describe assets that are 
essential for the functioning of a society and an economy, from a national perspective. The 
facilities that are most commonly associated with the term include fire stations, police stations, 
hospitals, schools, senior living facilities, and prisons.  
 
Both the Watsonville Fire Department and Police Department are located in the downtown area 
of Watsonville within the flood zone.  In addition, both Watsonville High School and Pajaro 
Middle School are located in the flood zone.  As discussed previously in this appendix, the senior 
population is concentrated in the flood zone within two 55-and-older villages. 

Several government offices located within the inundation area could be directly impacted. The 
loss of city and county offices would severely disrupt a number of critical local government 
functions, at least temporarily.  Records, both digital and hardcopy, have the potential to be lost.  
Floors of buildings above the effects of floodwaters would remain relatively untouched, but the 
bottom floors of large office buildings and their contents would most likely sustain damage.  The 
disruption of government work could have major indirect impacts to people living outside of the 
immediate flood zone.  While non-essential government workers would experience temporary 
unemployment, it is unlikely that government work would stop completely.  In fact, after a flood 
event there would likely be a large need for more government action in the form of managing aid 
and organizing rebuilding efforts.   

The RP significantly lowers the flood risk to critical infrastructure within the study area. 
 
Flood Warning and River Gaging System 
 
The Santa Cruz County Flood Control and Water Conservation District – Zone 7 has a long 
history of providing flood warning services to the residents of the Pajaro River watershed.  Zone 
7 operates independent flood warning gage networks that rely on overlapping radio backbones 
with a common concentration point and data storage and dissemination services.  Zone 7 also 
supports the United States Geological Survey in operating and maintaining stream gages on 
lower Corralitos Creek (Corralitos Creek at Freedom CA, gage #11159200) and on the Pajaro 

                                                            
1The above analysis is based on the US Census Bureau 2000-2010 American Community Survey comparing Santa Cruz and 
Monterey Counties to the Town of Pajaro. 
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River (Pajaro River at Chittenden CA, gage #11159000).  The City of Watsonville independently 
operates and maintains a network of real-time water level gages on the Pajaro River and 
Salsipuedes Creek (Pajaro River at Main Street, Salsipuedes Creek at Highway 129, and 
Salsipuedes Creek at East Lake Avenue).  Zone 7’s flood warning systems rely on Automated 
Local Evaluation in Real Time (ALERT) protocol radio communications. ALERT gage 
transmissions are largely event driven. Reports are triggered based on changing hydrologic 
conditions at the remote sites. Event driven reports are effective at reporting changing conditions 
in real time.  Data from these systems are used to support flood monitoring operations by the 
local agencies as well as the National Weather Service, and the California Nevada River Forecast 
Center. 

Evacuation Routes 
 
The City of Watsonville has developed evacuation maps for the Villages neighborhood, located 
just upstream from the confluences of Salsipuedes Creek and the Pajaro River. (A copy of the 
Evacuation Map is attached) This is a senior community where residents need to be 55 years or 
older.  This map identifies evacuation routes and responder routes and identifies the location of 
the 100 year Annual Chance Exceedance (ACE) flood plain and the 500 year ACE floodplain.  
The Town of Pajaro does not have an established evacuation plan, however, without the project, 
it is likely that all routes would be impassable during a flood event.  
 
Community awareness of the flood risk is good. Flood risk and levee safety have been covered 
extensively over the last few years by all the local media. As discussed above Santa Cruz County 
and Watsonville have an extensive Flood Warning and River Gaging System.  The City of 
Watsonville website has flood information.  The Emergency Operations and Emergency 
Evacuation plans discuss communication with the local media to instruct the public during 
emergencies. However, even with extensive warning systems and operational plans, people may 
be unwilling, unable, or unaware to respond effectively. 
 
H. WITHOUT-PROJECT AND WITH-PROJECT COMPARISON 
 
An assessment of the beneficial and adverse effects associated with the without-project condition 
and the Recommended Plan (RP) (Alternative 1 on the Main Stem Pajaro River and Alternative 
6 on the Tributaries) was made.  The social effects of the alternatives have both direct and 
indirect effects.  Direct effects come from construction of the projects, whereas indirect effects 
come from the effects of the project on the existing social landscape.  The alternatives are 
characterized using descriptors related to magnitude (number of individuals affected), location 
(concentration of effects), timing and duration (when the effects will start and how long they are 
expected to last), and associated risks. Table 7 provides a description of the effects of the 
without-project condition and the RP. 
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Table 7: Effects of the Recommended Plan (RP) 
 Without-Project RP 

Alternative Description 
 

The Recommended Plan 
(Alternative 1-Mainstem and 
Alternative 6-Tributaries) is 
not implemented/constructed. 

Improvements to the Pajaro 
River levees protecting the 
Town of Pajaro and the City 
of Watsonville; construction 
of levees along Corralitos 
Creek which would protect 
the City of Watsonville and 
the Orchard Park 
neighborhood. 

Other Social Effects (OSE) 

Summary 

Continued flood risk and 
frequent flooding, especially 
along the Tributaries; repeated 
expenditure of costs related to 
flood fighting. 

Life safety risk is 
significantly reduced; flood 
fighting costs significantly 
reduced or eliminated. 

Population at Risk (PAR) 
Approximately  15,000 people 
are at high risk from a 1% 
ACE flood 

The risk from a 1% ACE 
flood is significantly reduced 
for the majority of the 
population at risk in 
Watsonville and Pajaro. 

Loss of Life Potential loss of life: 5 Potential loss of life: 2 

Critical Infrastructure 

Critical infrastructure at risk: 
Schools (4), Fire Department 
(1), Police Department (1), 
U.S. Post Office (1), Several 
City & County buildings (e.g., 
Superior Court of Santa Cruz 
County), oil and gas facilities 
and pipelines, hazmat 
locations (industry with 
hazardous materials) 

0 critical infrastructure at risk

Evacuation Routes 

Limited evacuation routes for 
the Town of Pajaro would be 
available if flood event 
occurs.  Some potential 
evacuation routes would be 
inundated. 

Evacuation routes would be 
available in the event of a 
flood 

Wise Use of Floodplains 0 available acres 

The land surrounding the 
Town of Pajaro is currently 
used for agriculture 
(primarily for growing 
strawberries) and existing 
land use codes restrict the 
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agricultural areas from 
development.  There are 
approximately 2,700 acres of 
farmland that would be 
protected from the 1% ACE 
flood event.  

Social Vulnerability 

The community may be 
characterized as having a high 
level of social vulnerability 
based on the social 
vulnerability indicators 
presented in Table 3. 

Flood risk to the Watsonville 
and Pajaro communities is 
reduced, and social 
vulnerability is minimized 
due to the decrease in chance 
of a flood occurring. 

Residual Risk and 
Consequences 

Residual risk remains high 
throughout the study area. 

Residual risk for life safety is 
significantly reduced. 

 
It is important to realize that while the RP would significantly reduce the overall flood risk to the 
City of Watsonville and the Town of Pajaro, the risk will not be, and never will be, completely 
removed. In other words, while the project would significantly reduce the chance of flooding, the 
residents of these communities and the hundreds of homes and businesses would still remain 
susceptible to larger flood events that exceed the project design. 
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