
 
 

 

     

    

   

 
 
 
 
 
 
 
 
 
 

 
 

  

    

 

 
 


 


 


 


 


 

Community Assessment for Public Health Emergency
 

Response (CASPER) addressing the California drought—
 

Mariposa County, California, November, 2015.
 

California Department of Public Health (CDPH)
 

Mariposa County Health Department (MCHD)
 



       
 

ACKNOWLEDGEMENTS  
 
We would like  to acknowledge  the following  persons for  their contributions, without which this  
endeavor would not have been possible.  
 
Mariposa County Health  Department  
 Dana Tafoya,  Public Health  Emergency Preparedness Coordinator 
 
 
 David Conway, Director,  Environmental Health Division 
 
 
  
California Department of Public Health  
Division of Environmental and Occupational Disease Control   
 Lidia Gomes 
 
 
 Richard  Kreutzer, MD 
 
 

Kathie Sullivan-Jenkins 
 
 
  Emergency Preparedness Team:   

  Tracy Barreau,  REHS
 
  
  Rachel Roisman, MD 
 
 
  Svetlana Smo rodinsky, MPH 
 
 
  Jason Wilken, PhD 
 
 
 Occupational Health Branch:   
  Rebecca Jackson,  MPH  

Division of Communicable Disease Control  
Communicable Disease Emergency Response Program  
 Sherah  Bateman, MPH, MS 
 
 
 Marijoyce Naguit, MPH 
 
 
Center for Healthcare Quality, Licensing and Certification  

Laura Perry   
Emergency Preparedness Office  
 Heather Corfee 
 
 
 Shelley DuTeaux,  PhD, MPH
 
  
 Rob  Kerr 
 
 
 Frances Viramontes 
 
  
Center for Chronic Disease Prevention and Health Promotion  
 Mark Starr, DVM, MPVM, DACVPM  
 
University of California—Merced  
 Linda Cameron, PhD
 
  
 Sidra Goldman-Mellor, PhD
 
  
 Anna Song, PhD
 
  
 
Centers for Disease Control and Prevention (CDC)  
 Kristin Arkin 
 
 
 Tesfaye Bayleyegn, MD 
 
 
 Darcie Bentz 
 
 

Final Report, March 25, 2016 Page 2 of 58 



       
 

 George Luber, PhD 
 
 
 Katherine Norman 
 
  
 Amy Schnall, MPH 
 
 
 Sara Vagi, PhD 
 
 
  
The members of the  Mariposa Amateur HAM Radio Group  donated  their time and expertise in  
order to provide communications for CASPER field teams and  headquarters.  
 
The  following organizations provided  interviewers to conduct household surveys:  
 American Red Cross  
 Centers  for Disease Control  and Prevention  
 California Department  of Public Health  
 California  Office of Emergency Services  
 Mariposa  County Health  Department  
 Mariposa County Office  of Emergency Services  
 Mariposa County Human Services  
 United States Public Health Service  
 
Dr. Charles  Mosher  donated hi s expertise,  time as a field interviewer, and  Spanish translation.   
 
Several Mariposa County  residents  donated  their time as field interviewers.    
 
Sergeant Ramirez  from the  Mariposa  County Sherriff’s  Office  provided  the safety briefing  to  
CASPER planning team.    
 
Mariposa  County Public Utilities  District,  Company 22  Fire  Station,  allowed  CASPER 
headquarters to  be located  at their  facility.  
 
Dr.  Robert Ryder  contributed topics to the  questionnaire.  
 
The interview teams and all survey respondents  made  this CASPER a reality.  
  

Final Report, March 25, 2016 Page 3 of 58 



Table of  Contents  

ACKNOWLEDGEMENTS  ..........................................................................................................................................  2 
 
 

BACKGROUND  .......................................................................................................................................................  5 
 
 

METHODS  ..............................................................................................................................................................  8 
 
 

RESULTS ...............................................................................................................................................................  13
 
  

DISCUSSION AND CONCLUSIONS  .........................................................................................................................  18 
 
 

LIMITATIONS  .......................................................................................................................................................  23 
 
 

FIGURES AND TABLES  ..........................................................................................................................................  25 
 
 

Figure 1. Mariposa County CASPER sampling frame.    ........................................................................................ 26 
 
 
Table 1. Questionnaire response rates for CASPER conducted in Mariposa County, California.  ....................... 27 
 
 
Table 2. Demographics of participating households, Mariposa County CASPER, California  .............................. 28
 
  
Table 3. Perceptions about the drought, Mariposa  County CASPER, California ................................................. 29 
 
 
Table 4. Household water source before the drought, Mariposa County CASPER, California  ........................... 30 
 
 
Table 5. Perceptions of available assistance, households that report having running tap water, Mariposa 
 
 
County CASPER, California  .................................................................................................................................. 31 
 
 
Table 6. Experiences of households that report  not having  running tap water, Mariposa County CASPER, 
 
 
California ............................................................................................................................................................. 32 
 
 
Table 7. Perceptions of water  quality, Mariposa County CASPER, California  ..................................................... 33 
 
 
Table 8. Water conservation practices, Mariposa County, California ................................................................. 34 
 
 
Table 9. Impacts of the drought, Mariposa County, California ........................................................................... 35 
 
 
Table 10. Assistance-seeking  behaviors, Mariposa County, California ............................................................... 37
 
  
Table 11. Disaster threats and emergency communications,  Mariposa County, California ............................... 39
 
  
Table 12. County-specific questions, Mariposa County, California..................................................................... 41 
 
 

Appendix I: Letter from CDPH Director to local health departments, August, 2015  .............................................  44 
 
 

Appendix II: CASPER questionnaire. .....................................................................................................................  50 
 
 

Appendix III: Mariposa County-specific questions added to the questionnaire. ...................................................  56 
 
 

REFERENCES .........................................................................................................................................................  57 
 
 

 



       
 

                                                           
 

BACKGROUND  
 

California is  in  its fifth year of the most severe  drought in its recorded history.  At the end of 

November 2015, California’s reservoirs were at 52  percent  of average across all hydrologic  

regions.1  Low precipitation levels have adversely  affected surface water with decreased stream  

flows and increases in groundwater depth. As of November 2015, approximately 2,455 “dry”  

wells have been identified statewide, affecting an estimated 12,275 residents.2  Mariposa 

County has  reported 140  dry wells,  impacting  >700  residents  as of September 20153; as of  

February 2016,  Mariposa County has reported >200 dry wells.a   

Mariposa County, located at the  western  foothills of the Sierra Nevada Mountains,  and 

encompassing much of  Yosemite National Park,  is known for its  varied terrain, consisting  of  

rolling foothills,  savannahs,  oak woodlands, and  mixed conifer  forests.4  The drought has had  a 

severe impact on the forests  throughout Mariposa County, resulting in thousands of acres  of 

dying or  dead trees.5  Drought-stressed  trees are more  susceptible  to bark  beetle infestation,  

which are ravaging  pine trees  throughout the County and the state.  An estimated 29 million  

trees  have died  in California due to drought a nd bark beetle infestation.6  Analyses conducted in  

Mariposa County in November 2015 and February 2016 indicated that 30  percent  and 50  

percent, respectively, of pine, fir, and  oak have died;  pine and fir mortality has reached  100  

percent  in the communities of Lushmeadows, Greeley Hill, and Ponderosa Basin.a  Drought-

stricken forests and dead trees  are at increased  risk for  wildfires.  The prevalence  of dying trees  

and resulting  hazards  prompted Mariposa County  to issue  a resolution, forming  a Tree  

Mortality  Disaster Mitigation Committee for responding to  the issue  county-wide.5  

a  Personal communications, Dana Tafoya, Mariposa County Health Department, February 19 and 23, 2016.  
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Governor  Edmund G.  Brown  Jr.  proclaimed a  State of Emergency  in California d ue to  the 

drought  in January 2014  as a result of record low precipitation  persisting since 2012.7  During  

that same month,  the Secretary of the United States  Department of Agriculture designated 27  

California counties, including  Mariposa  County,  as  natural disaster areas due to the  drought.8  As 

of  November 2015, the state  has received 63 Emergency  Proclamations from city, county, tribal  

governments and special districts.2  In April 2015, Governor Brown issued an Executive Order  

mandating a 25  percent water use reduction  for cities and towns across California.9  The 

Governor issued another Executive Order in November 2015, intensifying the State’s drought  

response by calling  for  additional actions and extending emergency conservation regulations  

through October 2016.10  Building on the state’s response  to the drought,  the  Governor  issued a  

state of  emergency  proclamation  addressing  the tree mortality epidemic on October 30,  2015.11   

The weather outlook for the  upcoming year is positive, with an El  Niño weather  pattern  

predicted to bring  above average  rainfall to most  of California,  particularly the southern portion  

of the state. However, climate experts agree that even if the October 1,  2015–September 30,  

2016 “water year” is the  wettest on record, rainfall amounts would need to exceed 198  percent  

to 300  percent  of normal (depending on the region) to  get the current 5-year precipitation  

deficit out of the lowest 20  percent  for all 5-year periods on record.12  Thus, California will 

continue facing impacts  of the drought into 2016, and for an unknown time period beyond.  

Drought can have  far-reaching  impacts on the economy,  the  environment, and  affected 

communities,  leading to  both direct and indirect public health consequences.  The United States  

Centers for Disease Control and Prevention  (CDC), in their report,  “When every drop counts:  

protecting public health during drought conditions—a guide for public health professionals,” list  

a number of issues  associated with droughts, including  compromised quality and quantity of  

potable water,  diminished living conditions, adverse mental and behavioral health  outcomes,  

and increased disease incidence, including infectious diseases.13  Water shortages may lead to  

closures of businesses and job losses, resulting in  more  poverty,  a known social determinant of  

health.13,14  A systematic  review of drought-related studies  has shown that the extent of  health  
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effects  associated  with this natural disaster depends not only on the  drought severity and  

duration,  but also on the underlying population vulnerability and resources available to  

mitigate the  effects as they occur.15   

 

Existing disease surveillance might support some predictions of drought-associated disease  

incidence.  The CDC predicts an increased incidence of certain communicable  diseases  during  

drought resulting from  environmental or ecological changes,  lapses in hygiene maintenance,  

increased contamination of drinking water, and increased contamination of food due  to greater  

use of recycled water.13  However, systematic studies of drought-related public health  impacts  

in  California are  limited, and none have  clearly  demonstrated increased infectious disease  

incidence  attributable  to the drought.  

 

Given the slow and ongoing nature of a drought  emergency, monitoring and anticipating the  

indirect public health implications is  challenging because of the difficulties in assigning  a  

starting point for  accumulated  effects over time.  Multiple data sources  and  analytic methods  

might be  necessary to gain a more complete understanding of the  public health implications of  

the drought  in California. Because  relatively little is known about the  population health  effects  

of  and coping mechanisms  employed for  this ongoing drought,  a rapid needs  assessment similar  

to those  used in other  natural  disaster settings  was employed  to  quantify these  effects in the  

near-term and  to  provide  basic information that could  be  used for immediately actionable  

decisions  by public health officials.   

The California Department  of Public Health  (CDPH) reached out to  County  Health Officers  

wishing to partner with  severely impacted counties in conducting  a rapid  needs  assessment of  

drought-related health impacts  using  the Community Assessment  of Public Health Emergency  

Response (CASPER) methodology  (see Appendix 1).16  CASPER is a tool developed by  the  CDC to  

assess public health needs in both disaster and non-disaster settings. It uses an epidemiologic  

technique  (2-stage  household-based sampling) designed to provide  representative household-

based information about a community’s status and needs in a timely manner.  In the  context  of  
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a drought, CASPER could be used to gather actionable information about household water use, 

water needs, and conservation behaviors; hygiene (personal and food); impact on work, wages, 

and food affordability; mental, emotional, and behavioral health effects (from here on referred 

to as behavioral health); exacerbations of chronic diseases; drought-related community beliefs; 

and other topics of special interest to affected jurisdictions. 

To address multiple knowledge gaps about the drought’s impact on its residents, Mariposa 

County Health Department (MCHD) partnered with the Emergency Preparedness (EP) Team of 

the Division of Environmental and Occupational Disease Control at CDPH to conduct a county-

wide CASPER in November 12–14, 2015. The EP Team also partnered with Tulare County Health 

and Human Services Agency (TCHHSA) to conduct two CASPERs in northern and southern 

portions of Tulare County in October 20–22, 2015; Tulare County data will be presented in a 

separate report. MCHD and TCHHSA both contributed to the design of the questionnaires used 

in these CASPERs. This report describes the methods, results, conclusions, and CDPH and 

MCHD’s recommendations derived from the analysis of the data collected by this CASPER. 

METHODS  
 

CASPER sample selection and data collection  

CASPER uses a two-stage  cluster sampling methodology  modified from the World Health  

Organization’s  Expanded Program on Immunization  Rapid Health Assessment  to select a 

representative sample of 210 households  (seven  households from 30 clusters)  to be  

interviewed in  a  predetermined geographic area of interest, i.e., sampling frame  (detailed  

methodology described in the CASPER Toolkit Version 2.0).17  The sampling frame  can be  an  

entire city or county,  or  any  subset thereof, and captures the entire population  from which a  

CASPER sample is drawn and to which the results would be  generalized.  The 30 clusters,  

typically census blocks,  are  selected from the sampling frame  with probability  proportional to  

the  number of housing  units in the cluster (i.e.,  the  higher the number of housing  units in a  

cluster, the  higher the probability  that this  cluster  would be selected for  a CASPER).  A  cluster 
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may be chosen more than once. Interview teams then select seven households in the field, in 

accordance with the systematic random sampling instructions they receive at a just-in-time 

training. During data analysis, weights are applied to the sample to produce a result generalized 

to the entire sampling frame. 

Mariposa  sampling frame  

Mariposa  County has  1919 census blocks, 10,188 housing units, and 18,251 residents, and an  

estimated  7,238 households according to  the  2010 Census.18,b  Outside of  the Town of  

Mariposa,  the  County is largely rural and sparsely populated.  MCHD  was interested in  

understanding  county-wide  impacts of the drought.  Therefore,  Mariposa  sampling frame  

included the  entire County  (Figure 1).   

CDPH  used the 2010 TIGER/Line with Selected Demographic and Economic Data s hapefile and  

the  2010 Census Redistricting  Data Summary File for geography and  for estimating population  

and housing  units in the  sampling  frames and each cluster.19,20  

Cluster sample  selection  

For each  block, U.S.  Census reports the total  number of housing units and the number of  

occupied and vacant housing units. Clusters could be selected based on the total number of 

housing units  or on the number of occupied ones.  We modified the CASPER cluster sample  

selection process to account for low population density  by aggregating adjacent  census blocks  

and by sampling on occupied housing units.  In the  sampling frame,  1595 out of 1919 (83  

percent)  census blocks had fewer than seven  total housing units; in some blocks,  more than a  

third of housing units was vacant.  In order  to achieve a minimum of  seven  housing units per  

b  According to the U.S. Census  QuickFacts  2014, Mariposa County number of residents declined to 17,682 between 
2010 and 2014.  For CASPER purposes, we use the numbers  from the decennial Census.  
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cluster, we  combined  geographically proximate  census blocks with neighboring  census blocks  to 

form aggregated blocks  with at least  seven  occupied housing units  using the  SAS version of the  

Geographic Aggregation Tool, developed by the New York State Health Department.21  After 

aggregation,  the  Mariposa  sampling frame had  320  new “blocks,”  from which to  select the 30  

clusters. We performed cluster  selection  (first stage of sampling)  in ArcGIS 10.3,  using a custom  

toolbox  provided by  the CDC.22   

 

Considering that some areas in Mariposa County  foothills could  be  challenging to  reach  (e.g. 

unpaved roads or residences offset far from the main road), we selected an additional  five  

clusters to supplement the original cluster selection. After consulting with the County staff on  

site, we  determined that two  of the originally sampled clusters were not reasonably  accessible,  

and we therefore  opted not to attempt fieldwork  in those two  clusters. We randomly drew  two  

clusters from the  pool of five  additional clusters to replace  the inaccessible ones,  resulting in  a 

total of 32  selected clusters  with  a target  of  224 interviews.   

 

Field sample selection  

In the  second stage of sampling,  field interview teams  used systematic random sampling to  

select seven  households from each of the  selected  clusters  to conduct household interviews.  

The interviewers were provided with  street level maps  of each selected cluster  and a randomly  

chosen starting point.  They were instructed to  go to every  nth  housing unit  to  systematically  

select the seven  housing units to interview  (n= total number of housing units in the cluster  

divided by  seven; e.g. for a cluster with 28 housing units, teams would survey every  fourth  

housing unit).  Teams were instructed to make three attempts at each selected household  

before replacement  (i.e.,  moving on to another unit).  In several clusters where systematic  

random sampling opportunities were  exhausted in the  final hours of the survey, interview  

teams were permitted to  abandon every nth  housing unit selection and approach every housing  

unit that  had  not yet been sampled  until they either  obtained  the  seven  interviews  or ran  out of  

housing units to approach.  
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Questionnaire design  

The EP Team, in collaboration with  TCHHSA  and MCHD,  developed  a five-page questionnaire  

(Appendix  2), which  included questions on the following: 1) household demographics; 2)  

knowledge,  attitudes, and practices  regarding  the drought;  3) access to and use of water; 4)  

water conservation practices; 5) impacts of the  drought on the  household, including  behavioral  

health issues, exacerbations of chronic diseases, and employment issues;  and 6) household 

disaster  communication preferences. Topics were selected based on  County priority areas of  

interest.  Questions were  adapted from the California Health Interview Survey  (CHIS), National  

Health and Nutrition Examination Survey (NHANES), Behavioral Risk Factor Surveillance System  

(BRFSS),  and prior CASPERs in  Alabama  and California.23,24  Potential questions were edited to  

lower literacy levels and re-worded  from an individual to  a household-based  perspective.   

 

To reflect the unique  needs and interests of the  County,  MCHD  was  given the option of  

developing one additional page  of questions to be  used in CASPERs in their  County. MCHD  

included the  following additional topics: use  of grey water and rain water catchment systems,  

perceptions of the impact of the forecasted El Niño,  special medical equipment  needs, and 

health insurance coverage.  The questionnaire  and County supplements were  translated into  

Spanish.   

Training  and field interviews  

On  November  12, 2015,  the EP Team  provided field  interview teams  with a  five-hour,  just-in

time  training  session  on  the  overall purpose of the CASPER,  household selection,  questionnaire,  

interview techniques,  safety,  and logistics.  There were 10  two-person teams on November 12,  

11 teams  on  November 13, and 9  teams on November 14.  The teams  primarily  consisted of  

Mariposa  County staff  and volunteers recruited from  other local organizations.  Teams 

conducted interviews between 2 pm and 6  pm PST on  November  12,  and 9  am and  6  pm PST  on  

November 13–14.  A  smaller number of  field teams also conducted interviews throughout the  

week of November  16–20.  Each team was assigned clusters and attempted to complete  seven  

interviews  per cluster, with a goal of 210 interviews.  One  cluster  was  randomly  selected twice,  
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and one cluster was randomly selected three times; therefore, 14 and 21 interviews were 

attempted in those clusters, respectively. The teams gave all potential interviewees a packet 

with relevant information, including a consent form and an introductory letter by the Health 

Officer. The teams also provided a variety of health education materials and resources from the 

MCHD to households at the end of completed interviews. Eligible respondents were at least 18 

years of age or older and resided in the selected housing unit. If the respondent preferred to 

conduct the interview in Spanish, we provided a Spanish-speaking interviewer and all written 

materials were provided in Spanish. Additionally, the interviewers were instructed to complete 

confidential referral forms whenever they encountered urgent physical or mental health needs. 

Interviewers were instructed to refer all media inquiries to MCHD. 

 

Data analysis  

We conducted a weighted cluster analysis.  The weights are  based on the total number of  

housing units in the  sampling frame, the number of clusters selected, and the number of  

housing units interviewed within each cluster. Since we drew an additional two  clusters to  

replace  the inaccessible  ones in  the original sample of 30, our final data analysis is based  on 32  

clusters following CDC  guidance; the inaccessible clusters  had zero data and  an  additional  

weight multiplier value  was  assigned to the  two  replacement clusters. Some questions were  

open-ended and allowed respondents to provide  narrative  answers; responses to these  

questions were reviewed by CDPH staff and classified into themes which were  not mutually-

exclusive (i.e., a respondent’s answer could be classified into multiple  themes.)  

 

Analysis was performed  in  SAS 9.4 (SAS Institute, Cary, North Carolina)  to calculate  unweighted  

and weighted frequencies (projected number of households  in the sampling frame),  

unweighted and weighted percentages, and the 95  percent  confidence intervals of the  

weighted percentages.  Unless otherwise stated, throughout the  text, the percentages in the  

text represent the weighted percentages.  We calculated projected number of households and 

weighted  percentages  only  on  responses  given by  ≥10  households,  as  shown in the  Tables.   
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RESULTS  
 

Interview teams conducted 179  of  a possible  224  interviews  (79.9  percent  completion rate; 

Table 1).  Interviews were completed in  46.7  percent  of  approached  housing units, and 74.6  

percent  of homes where the  door was answered.  Two  (1.1  percent)  interviews  were  conducted  

in Spanish.  

Household  demographics and home characteristics of the surveyed households  

Household size and age  categories  of residents could not be determined for  one  household 

because of errors by interviewers  (e.g. the number of household residents as categorized by  

age did not total the overall number of household residents).  Among the  other 178  households,  

household size  ranged from 1–8, with a weighted mean of 2.56  and a median of  two. 

Household  age distribution was as follows:  25.8  percent  had  at least one  member ≤17  years old  

and 46.2  percent  had  at  least  one  member ≥65 years  old  (Table 2).  In most households  (96.7  

percent),  English  was  the main language spoken in  the  home.  Most  households (79.8  percent)  

reported that they owned their home.   

Attitudes about the drought  

No single  primary source of information  about the drought was identified  (Table 3).  The two  

most commonly identified primary sources  of information about  the drought  were television  

(34.8  percent) and internet (29.9  percent).  The proportions  of households  reported  the  

following statements  about water usage  as  true: there is an increased  demand for water  (76.3  

percent); some  people aren’t cutting water usage enough  (72.9  percent); there is overuse of  

water by cities  (69.2  percent); and there is poor  water management by  the government  (69.3  

percent). Households  were less likely to report  that there is overuse of water  by farming or  

agriculture  (26.2  percent) and that  too much water is  used to  protect wildlife  (27.7  percent). 

The vast majority  of households reported that droughts  are caused by a lack of rain or snow  

(91.4  percent) and by  climate change (67.5  percent). Approximately one quarter (27.5  percent)  

of  households  agreed  that droughts are  caused  by a “higher power.”  
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Access to, use, and quality of tap water   

Most households reported that their source of household water before the drought was a  

private well (74.3  percent) (Table 4). Of  those reporting a private well as a source  of  household  

water before  the drought,  76.4 percent responded that their well water  had previously  been  

tested; these households  most frequently  reported that their  well  had been tested for  

unspecified or “standard” testing (37.2 percent), bacteria or biological contaminants (22.7  

percent), and for  potability or non-specific contaminants  (24.5 percent), and for well depth or  

flow rate (21.2 percent).   

Most households (95.6 percent) reported that they currently have running tap water (Table 4).  

Among households that currently have running tap water, the following were most frequently  

reported as sources  of help  during a severe water shortage (answers are not mutually  

exclusive): county, state, or  federal government (60.4  percent); neighbors (38.7  percent); other  

family members (39.4  percent); non-profit organizations, e.g., American Red Cross (36.6  

percent); a  utility or water company (35.8 percent); and fire,  police, or other emergency  

agencies (33.4 percent) (Table  5).   

Only six CASPER respondents  reported that they do not have access to  running water in their  

homes (Table 4). Among these  households,  three identified cost as  the main barrier to getting  

running  tap water in the  home  (Table 6).    

Most households (87.9  percent) answered yes to whether  they use tap water for drinking and  

cooking; nine CASPER respondents  further commented that they use tap wa ter for cooking,  but 

not for drinking (Table 7).c  Some households (18.8 percent) reported that they were aware of  

problems with their tap water and that their tap water quality had changed since the drought  

                                                           
 

c  Households were asked “Do you use tap water for drinking and cooking?” A portion of households (6.5  percent  of 
87.9  percent)  specifically commented that they use tap water only for cooking.  
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began in terms of color  (7.1 percent), clarity (7.7 percent), odor (9.8 percent), and taste (9.4  

percent) (categories are not mutually exclusive); 78.5 percent reported no changes. Some  

households (16.5 percent) reported that their well water production had fallen in the  past year,  

and most (78.1 percent) reported that they  did not have a well or that their well water  

production had not fallen in the  past year (it is not possible in this report to determine which  

fraction of households  that currently  have a well have  also reported a  decrease  in well water 

production).  

Water use reduction practices  

Nearly all households (92.0  percent) responded that they have  reduced their  water  usage  in  

response to the  drought  (Table 8). A majority of households reported  saving water on  property  

maintenance, including  repairing leaks  (59.5  percent)  and reducing water  used for lawn or 

landscaping  (79.8  percent).  A majority also reported reducing water usage in hygienic practices,  

including:  reducing frequency of laundry  (60.4  percent); flushing toilet less  (65.2  percent); 

reducing  shower time  (76.3  percent);  reducing shower frequency  (43.8  percent); reducing  

handwashing frequency  or duration  (52.2  percent); and reducing  food washing frequency or  

duration  (36.5  percent).  Most households (68.6  percent) reported that they could further  

reduce their water  usage if the drought continued.  

Potential health impacts  of the  drought  

Most households reported that the drought had negatively  impacted them as follows  

(categories are  not mutually exclusive): affected their property  (53.9  percent);  finances  (24.9  

percent); health  (12.6  percent);  peace of mind  (61.0  percent); or affected them in another way  

(12.2  percent)  (Table 9).   While not specifically asked during the interviews,  16.0  percent  of 

households further reported that tree  death associated with the drought has adversely affected  

their household  (volunteered information). Only 22.5  percent  reported that the  drought has  

not negatively impacted their household  (Table 9).  
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Of the  36.3  percent  of households that reported  a member of the household is medically fragile  

or has a chronic medical condition,  16.0  percent  reported that the condition h as gotten worse  

since the drought began and 14.2  percent  reported  that their  household had sought additional 

medical attention for  this condition.  Of the  18.9  percent  of households  that reported a member  

of the household has been told by a provider that they have  depression or another emotional  

or mental health problem,  26.9  percent  reported that the condition has  gotten worse since the  

drought began,  and  11.0  percent  of had sought additional medical attention for  this condition.  

Some households (8.1  percent) responded “yes”  to at least one question indicating acute  

stress.  Of the  households reporting an acute stressor,  most (52.5  percent) reported not seeking  

help.  

When asked questions  gauging  economic stress,  4.8  percent  of households  (nine CASPER 

respondents)  reported reduced income and 4.7  percent  (eight CASPER respondents)  reported 

adults in the households cutting  the size of or skipping meals because of lack of money to buy  

food. Some households (17.3  percent) reported considering moving  because of the  drought.  

A minority of  households (8.3  percent) reported  seeking assistance related to  the drought  and 

of those,  83.5  percent  reported getting  the assistance  (Table 10).  

Households most commonly reported that their current greatest need was money,  

employment, or help with bills (14.3  percent) (Table 11); only 1  percent  of households (two  

CASPER respondents) reported that food was their household’s greatest need. More  than a  

quarter (26.8  percent) could not identify a need, and some households  21.8  percent  identified a  

need that could not be easily categorized.  

Household  disaster threats and emergency communications  

Households were asked to choose  three from a list of nine of the greatest disaster or  

emergency threats to  their household.  Households most commonly identified wildfires (88.1  
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percent), drought (63.5  percent),  and winter storms (37.2  percent) as the greatest disaster or  

threat to their household (Table 11).   

No single preferred method of communication during an emergency or disaster was identified  

by a majority of households; households most commonly identified  landline telephone (19.3  

percent), television (18.0  percent), and internet (18.2  percent) as their  preferred method of  

receiving information during an emergency or disaster.  Some  households (16.5  percent) 

identified impaired hearing  as a potential barrier  to communication during an  emergency or a  

disaster.   

Questions developed by  Mariposa County  

Most households  (79.2  percent) reported that they had conserved water before  the drought  

began  (Table  12); these households most commonly reported using less water  for plants or  

lawn, or replacing landscaping (30.1  percent), generally conserving water but not  providing  

specific  details  (22.5  percent), using  washing  machines or dishwashers  less  frequently or only  

using these appliances when they are  full (13.7  percent), or shorter or less frequent showers or  

baths (13.8  percent).   

Some households (19.6  percent) reported that they have a grey water system;  of these  

households, most (62.2  percent) reported that  the grey water system was installed before the  

drought.  Of the 72.6  percent  of households that reported not having a grey water system,  the  

most commonly reported barriers  to installing a grey water system were  that it is  too expensive  

(30.7  percent), they do  not know enough about grey water systems (24.8  percent), that there  

are too many regulations regarding grey water systems (14.0  percent), that they are planning to  

but have not yet installed a grey water system (16.1  percent), that grey water systems are  

illegal (11.8  percent),  and that grey water systems are  too complicated (14.3  percent).  
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Some households (18.1  percent) also reported that they have a rain water catchment system. 

Of  these households, most (55.4  percent) reported that the rain water  catchment system was  

installed before the drought.  Of  the 80.5  percent  of households  that reported not having a rain  

water catchment system, the  most commonly reported  barriers to installing a rain  water  

catchment system were that it is too expensive (29.4  percent), they do not know enough about  

rain water catchment systems (25.9  percent),  that they are planning  to but have  not yet  

installed a rain water catchment system (17.7  percent), and that  rain  water  catchment systems  

are illegal (10.5  percent).  

Most households (70.4  percent) reported that they believe  the forecasted El Nino will improve  

the drought situation.  

One fifth of households (20.7  percent) reported that a member requires special medical  

equipment or supplies, most commonly breathing equipment (55.5  percent). Few households  

(4.4  percent) reported that it has  been more difficult to obtain these equipment or supplies  

since the  drought began.  

Nearly all (99.0  percent) households reported having health insurance. Of  these households,  

the most common reported forms of health insurance were Medicaid (48.0  percent) and 

employer-provided insurance (47.7  percent).    

DISCUSSION  AND CONCLUSIONS  
 

The California drought  has  evolved  over several years  and its  health  effects have not been well-

characterized.  While CASPERs were originally conceived to assess  communities following an  

acute  disaster, this methodology  provides a statistically valid approach  to evaluate community  

status in any situation, including a slow motion disaster like drought.  This  report presents data  
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from the  179  CASPER surveys conducted  in  Mariposa  County November  12–20, 2015, with most 

interviews  being  conducted November 12–14.   

This CASPER  was  conducted during the  fourth  year of  the  California drought, and  is  therefore  

timely and relevant.  The demographic data collected in this CASPER  compares to that reported  

by U.S.  Census QuickFacts18  as follows: 1) QuickFacts reports that  Mariposa County  has  owner-

occupied ho using  unit rate of 72.8  percent; 79.8  percent  of households sampled in the  

Mariposa CASPER reported owning  their homes;  2) QuickFacts  reports the household size  in 

Mariposa as 2.33 persons per household; the average  household size reported in Mariposa  

CASPER was  2.56; and 3) QuickFacts reports that 24.5  percent  of households have a resident  

age 65+ years; 46.2  percent  of households sampled in the Mariposa CASPER reported having a  

resident age 65+ years. These comparisons suggest that the households interviewed might vary  

somewhat from the population in Mariposa in that they were more likely to have an older,  

possibly  retired resident, likely to be at home  during daylight  hours when the CASPER was  

conducted (according  to U.S.  Census QuickFacts, 48.5  percent  of  Mariposa adults over 16 years  

of age are employed and according to California Health Interview Survey, approximately 60  

percent  of  Mariposa’s and neighboring counties’ residents are retiredd).  

Respondents  overwhelmingly reported perceptions of poor water management by the  

government and overuse of water by cities,  and that droughts  are caused at least in part by  

climate change.  The vast majority reported that they had engaged in at least some water-

conserving behaviors. Furthermore, most households reported that they also believed they  

could further  reduce their  water usage.  Taken together, these  data  suggest that households 

                                                           
 

d  http://ask.chis.ucla.edu. Mariposa County is grouped with Tuolumne, Calaveras, Amador, Inyo, Mono,  and  Alpine  
Counties in CHIS sample; according to AskCHIS,  60.3  percent  (95  percent  CI  51.6-69.0) of  residents in this county 
group are retired.  
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could still be motivated by outreach and messaging to further and/or more appropriately 

reduce their water usage. However, the reported widespread practice of reducing the 

frequency or duration of hand and food washing in response to the drought is worrisome, as 

hand washing and food washing are well-established means of reducing the risk of a wide 

variety of communicable diseases (e.g., enteric diseases and influenza) and removing pesticide 

residues. Over a third of households reported that they had replaced appliances such as 

washing machines and toilets, installed faucet aerators, or that they had created a method for 

capturing and reusing water, which are important water-conservation steps. 

It is not possible to fully characterize the health effects associated with the drought within this 

sampling frame using household-based interviews. Nevertheless, the data presented in Table 9 

provides insight into the various ways that the ongoing drought has impacted the surveyed 

population and the estimated number of households in the sampling frame, and may be useful 

in informing outreach and mitigation plans. A substantial proportion of households reported 

that the drought has negatively affected their property and finances, with some households 

experiencing decreased income and fewer work hours and the associated stress of strained 

finances. The majority of households reported that the drought has negatively affected their 

piece of mind. 8.1 percent of households in Mariposa reported at least one household member 

who had symptoms of acute stress within the past 30 days they felt was related to the drought. 

Of households with member(s) experiencing acute stress, most reported that the affected 

household member(s) did not seek any help in dealing with this stress. Furthermore, of those 

households reporting that a member has been diagnosed with depression or another emotional 

or mental health problem, eight CASPER respondents or an estimated 403 households in the 

sampling frame report that the condition had gotten worse since the drought began, and that 

most have not sought additional medical attention. 

This CASPER also provides some evidence that the drought has negatively impacted the 

preexisting health conditions of residents of Mariposa County. Approximately one third of 

households report that a member of the household is medically fragile or has a chronic medical 
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condition; of those, 16.0 percent report that the condition has gotten worse since the drought 

began and most households have not sought additional medical care. Further, 12.6 percent of 

households report that the drought has negatively affected their household’s health. 

Admittedly, it may be difficult to specifically associate a worsening of a chronic disease or 

mental health condition with the drought given that the condition may have naturally 

deteriorated over time, or that the worsening chronic condition could also be associated with 

aspects of the environment that might or might not be related to the drought (e.g., economic 

or other stressors that households may experience in their daily lives). Nevertheless, these 

findings suggest that households perceive a connection between worsening health and the 

drought. A substantial proportion of households (16.5 percent) report that they have 

considered moving because of the drought. 

Of the few households that reported lacking reliable running water, the most common 

identified barrier to getting running tap water was cost. Most households without running 

water use bottled water, and households without running tap water have most commonly 

either sought assistance from county/state/federal government or from no one. 

A minority  of households  (19.6  percent) in Mariposa reported  that a  grey water system  was  

installed  in  their home, with  62.2  percent  of those systems being installed before  the drought  

began.  Cost and not knowing enough about grey water systems were  the two most common 

reasons  for not having them  (30.7  percent  and 24.8  percent  of households,  respectively).   

Interestingly,  11.8  percent  of households report that they  believe grey water systems are  

illegal, whereas there is a County ordinance in  Mariposa permitting installation and usage  of  

grey water systems.25  Only 18.1  percent  of households report having  a rain water catchment  

system, with cost and not knowing enough about them being  most common  reasons  for not  

having the systems. Similar to grey water systems, 10.5  percent  of households report believing  

(albeit incorrectly)  rain catchment  being illegal.   
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We found that households have no single preferred method of receiving information during an 

emergency, with households most commonly relying on landline telephone, television, internet, 

and reverse 911. This is an important finding for two reasons: 1) delivery of general outreach 

messages and 2) overall emergency planning as, depending on the emergency, television and 

internet might not be reliable communication media (e.g. during any event causing a 

widespread and/or prolonged power outage). A substantial proportion of households (16.5 

percent) reported that impaired hearing by household members may be a barrier to effective 

communication during an emergency. 

Among households that currently have running water, in the event of a severe water shortage, 

the majority of households in Mariposa would seek assistance from the government, from 

emergency agencies, and from non-profit organizations such as the American Red Cross. Most 

surveyed households believe that there is poor water management by the government. Despite 

this, a substantial percentage of households reported they would seek government assistance 

in the case of a severe water shortage, indicating that they, regardless of beliefs and 

perceptions of the government, would still rely on it for assistance. 

Based on a preliminary  analysis of the data collected during  this CASPER, we recommend the  

following to  MCHD:  

1. 	 	 Continue outreach efforts  to  inform residents of Ma riposa County’s Dry Well Program,  

because these CASPERs identified that some  sampled households  do not currently have  

reliable tap water despite current assistance programs.  

2. 	 	 Consider an outreach and messaging program about the grey water and rain water  

capture systems, explaining  these systems and providing County-relevant information  

about permitting  and other  resources.  
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3. 	 	 Ensure that households use adequate water for critical  hygienic practices, especially  

adequate hand washing.  Establish  outreach and messaging about the importance  of  

hand washing and food  washing even in the context of the drought.  

4. 	 	 Consider expanding  mental health services to  serve  those under  acute stress  from the  

drought  or drought-related consequence, such as  dying trees. Consider outreach  

strategies to inform residents of  Mariposa County’s Behavioral Health  and Recovery  

Service.   

5. 	 	 The County  might  be eligible for financial assistance  through the California Disaster  

Assistance Act (CDAA),  for costs associated with  identification,  removal and disposal of  

dying trees, under certain conditions.   Households might be eligible for dead  tree 

removal assistance  from the  Mariposa Fire Safe Council,  Mariposa County Resources  

Conservation District, or National Resources Conservation.  A considerable number of  

households report needing help with removal and disposal  of dead or dying trees.  

6. 	 	 Consider multiple media sources for the County’s planned communications during acute  

disasters  and events  that may cause widespread and/or  prolonged po wer outages,  since  

households  reported no single preferred method  for receiving information during an  

emergency or disaster.   

LIMITATIONS  
 

The data generated by these CASPERs represent a snapshot in time, which should be  

considered when attributing chronic health effects to a multi-year natural  disaster.  MCHD  

might consider a follow-up assessment  at a later date  to assess the effectiveness of strategies  

recommended above, if they are implemented.  MCHD  might also  use these findings to  

generate hypotheses  for further investigations of the impact of the drought on the health of  
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residents of Mariposa County. Two clusters from the original sample were not visited due to 

their remoteness; therefore, the data presented in this CASPER might not be representative of 

households living in the most remote areas of Mariposa County. 

The CASPER described here was a successful collaboration between CDPH and MCHD, and 

helped characterize drought-associated health effects, assistance seeking behaviors and 

barriers to assistance, and household water use and reduction practices. We hope that the 

results presented here will be useful in allocating resources for response to the drought and 

strengthening the emergency preparedness capacity of Mariposa County. 
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Figure 1. Mariposa County CASPER sampling frame. 



 

 

Table 1. Questionnaire resp
  Questionnaire response  

 onse rates for CASPER c
Percent   

  onducted in Mariposa County, California. 
Rate  

* Completion  
 Cooperation† 

 Contact‡ 
*Percent of surveys complet

 79.9 
 74.6 
 46.7 

 ed in relation to the goal of 224 

 179/224 
 179/240 
 179/383 

   
†Percent of contacted households  that were eligible and willing  to  participate in the survey  
‡Percent of  randomly selected  households  which completed  an interview  
 
 
 
 
  



 

 

      
          
     

     
  

        
      

   

     
     

     

   

       
     
  


 

Table 2. Demographics of participating households, Mariposa County CASPER, California 
Unweighted    Weighted 

Frequency % Frequency % (95% CI) 
Households with ≥1 member in the following 
age categories n=178 

≤17 years old* 46 25.8 2035 25.76 (19.25, 32.27) 
≥65 years old* 83 46.6 3650 46.21 (38.97, 53.45) 

Own or rent home n=179 

Own 140 78.2 6334 79.83 (70.59, 89.08) 
Rent 36 20.1 1485 18.72 (9.83, 27.61) 
Other 3 1.7 - -

Primary language spoken at home n=179 

English 173 96.7 7674 96.73 (93.29, 100.0) 
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Table 3. Perceptions about the drought, Mariposa County CASPER, California 
Unweighted    Weighted 

Frequency % Frequency % (95% CI) 
Primary drought information source n=179 
Newspaper 18 10.1 657 8.28 (3.80, 12.77) 
TV 67 37.4 2758 34.77 (25.89, 43.65) 
Friends 5 2.8 - -
Family members 4 2.2 - -
AM/FM radio 4 2.2 - -
Work 9 5.0 - -
Internet 44 24.6 2371 29.88 (19.01, 40.76) 
Place of worship 1 0.6 - -
Other 7 3.9 - -
Multiple/could not choose one 10 5.6 372 4.69 (1.26, 8.12) 
Personal observation/experience 9 5.0 - -
Don't know 1 0.6 - -

Identified the following statements as “true” n=179 

There is an increased demand for water 135 75.42 6055 76.33 (68.36, 84.30) 
There is poor water management by the government 126 70.39 5495 69.26 (62.87, 75.66) 
Cities use too much water 126 70.39 5490 69.21 (63.61, 74.81) 
Agriculture/farming uses too much water 51 28.49 2077 26.18 (18.69, 33.66) 
Too much water is used to protect wildlife 48 27.68 2196 27.68 (20.71, 34.65) 
Some people not cutting usage enough 134 74.86 5780 72.86 (63.34, 82.38) 
Droughts are caused by lack of rain/snow 161 89.94 7255 91.44 (87.12, 95.77) 
Droughts are caused by climate change 120 67.47 5353 67.47 (60.42, 74.53) 
Droughts are caused by a “higher power” 49 27.37 2179 27.47 (15.74, 39.20) 
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Table 4. Household water source before the drought, Mariposa County CASPER, California 
Unweighted    Weighted 

Frequency % Frequency % (95% CI) 
Household water sources before drought (not 
mutually-exclusive) n=179 

Town water 28 15.64 1145 14.44 (4.13, 24.74) 
Private well 130 72.63 5897 74.34 (59.61, 89.06) 
Small water system 15 8.38 681 8.59 (0.00, 17.88) 
Bottled water 18 10.06 777 9.80 (2.40, 17.20) 
Other water source 4 2.23 - -
DK 6 3.35 - -
Refused 1 0.56 - -

If private well, has well ever been tested? n=130 

Yes 98 75.38 4506 76.41 (67.73, 85.10) 

For what has the well been tested? n=98 

Unspecified or "standard" testing 36 36.73 1677 37.20 (25.64, 48.76) 
Potability or non-specific contaminants 23 23.47 1105 24.52 (14.41, 34.64) 
Well depth or flow rate 20 20.41 957 21.24 (11.03, 31.44) 
Specific chemicals 11 11.22 434 9.63 (2.67, 16.59) 
Bacteria/biologicals 23 23.47 1021 22.65 (13.55, 31.74) 

Does household currently have running water? n=179 

Yes 171 95.53 7586 95.62 (92.65, 98.59) 
No 6 3.35 - -
DK 2 1.12 - -
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   Table 5. Perceptions of available assistance, households that report having running tap water, 
   Mariposa County CASPER, California 

 Unweighted                Weighted 
  Frequency  %  Frequency  % (95% CI) 

 Where would household go for help during a 
 severe water shortage? 

 Faith community 

 n=171 

 35  20.47  1768  23.54 (15.19, 31.89) 
 Family  61  35.67  2991    39.43 (27.49, 51.38) 

 Neighbors  62  36.26  2938  38.72 (26.91, 50.54) 
 Utility/water company  55  32.16  2715  35.80 (24.811, 46.78) 

  Non-profits (e.g., ARC)  56  32.75  2776  36.59 (26.36, 46.81) 
 Food bank  37  21.64  2076  27.36 (13.90, 40.82) 

 Fire/police/emergency agency  51  29.82  2531  33.36 (22.65, 44.07) 
 County/state/federal government  95  55.56  4585  60.44 (47.44, 73.44) 

 Employer  22  12.87  1273  16.78 (6.82, 26.74) 
 Would purchase water  13  7.60  499  6.58 (2.48, 10.68) 

 Well driller  5  2.92  -  -
 Would seek help from any/all available sources  6  3.51  -  -

 Other source  12  7.02  532  7.02 (2.82, 11.22) 
 None  7  4.09  -  -

 DK  9  5.26  -  -
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    Table 6. Experiences of households that report not having running tap water, Mariposa 
  County CASPER, California 

 Unweighted            Weighted  
  Frequency  %  Frequency  % (95% CI) 

  Main barrier to getting running tap water in home? 

 Too expensive 

 n=6 

 3  50.00  -  -
 Well drillers not available  0  0.00  -  -

 Landlord's responsibility  0  0.00  -  -
  Waiting for government financial assistance  0  0.00  -  -

 Waiting for government goods/services  0  0.00  -  -
 Other  2  33.33  -  -

 DK  1  16.67  -  -

  Where has household obtained/is obtaining water? 

 Neighbors 

 n=6 

 0  0.00  -  -
 Community tank  0  0.00  -  -

 County tank  3  50.00  -  -
 Private tank  2  33.33  -  -

 Bottled water  3  50.00  -  -
 Private supplier  1  16.67  -  -

 Where did household obtain bottled water? 

 Purchased 

 n=3 

 3  100.00  -  -
 Government  0  0.00  -  -

  Private or non-profit donation  0  0.00  -  -
 Landlord  0  0.00  -  -

  Place of worship  0  0.00  -  -
 Has purchasing bottled water caused difficulty in 

 affording other necessities? 
 Yes 

   Where has household sought assistance to get water? 

 Family 
 Neighbors 

 Faith community 
  Non-profit (e.g., ARC) 

 Food bank 
 Utility or water company 

 Fire/police/emergency agency 
  County/state/federal government 

 Employer 
 None 
 Other 

 n=3 

 1  33.33  -

 n=6 

 -

 0 
 0 
 0 
 0 
 0 
 1 
 0 
 3 
 0 
 2 
 1 

 0.00 
 0.00 
 0.00 
 0.00 
 0.00 
 16.67 

 0.00 
 50.00 

 0.00 
 33.33 
 16.67 

 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -

 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
 -
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      Table 7. Perceptions of water quality, Mariposa County CASPER, California 
 Unweighted                Weighted 
  Frequency  %  Frequency  % (95% CI) 

 Does your household use tap water for drinking and  n=179  cooking? 
 Yes  157  87.71  6969   87.85 (82.38, 93.92) 

No   22  12.29  963  12.15 (6.68, 17.62) 
  Does household use tap water for cooking but not  n=157   drinking? (answer volunteered by respondent) 

 Yes  9  5.73  -  -

  Is household aware of problems with tap water?  n=179 

 Yes  33  18.44  1492   18.81 (11.90, 25.72) 
No   142  79.33  6298   79.39 (71.85, 86.93) 

 DK  4  2.23  -  -

  Has household noticed changes in tap water quality?  n=179 

 Color  13  7.26  563  7.09 (3.85, 10.33) 
 Clarity  13  7.26  611  7.70 (3.40, 12.00) 

 Odor  18  10.06  775  9.77 (4.08, 15.46) 
 Taste  18  10.06  744   9.37 (4.09, 11.65) 

 No changes   142  79.33  6225   78.46 (72.72, 84.21) 
 DK  2  1.12  -  -

   Has well water production fallen in the past year?  n=179 

 Yes  26  14.53  1311   16.53 (9.42, 23.64) 
No   107  59.78  4785   60.32 (48.74, 71.90) 

 Don't have well  35  19.55  1412  17.80 (5.24, 30.35) 
 DK  11  6.15  425  5.35 (2.15, 8.56) 
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   Table 8. Water conservation practices, Mariposa County, California 
 Unweighted             Weighted 
  Frequency  %  Frequency  % (95% CI) 

   Has household taken the following steps to reduce 
 water usage? 

 Reduced water usage  164  91.62 

 n=179 

 7299  92.00 (88.03, 95.97) 
 Capturing and reusing water  64  35.75  2924  36.85 (28.74, 44.97) 

 Installed aerators  78  43.58  3549  44.73 (35.17, 54.30) 
 Repaired leaks  108  60.34  4723  59.54 (51.60, 67.47) 

 Replaced appliances  83  46.37  3830  48.28 (39.91, 56.64) 
 Reduced frequency of laundry   105  58.66  4788  60.35 (51.61, 69.09) 

 Flush toilet less  114  63.69  5173  65.21 (56.86, 73.56) 
 Reduce shower time  134  74.86  6055  76.32 (70.62, 82.02) 

  Reduce shower frequency  78  43.58  3477  43.82 (36.88, 50.77) 
 Reduce handwashing frequency/duration  91  50.84  4143  52.22 (43,27, 61.17) 
 Reduce food washing frequency/duration  66  36.87  2899  36.54 (28.44, 44.64) 

 Stopped washing hands with water  7  3.91  -  -
 Quit farming  59  32.96  2818  35.52 (25.32, 45.72) 

 Quit gardening  79  44.13  3592  45.28 (36.70, 53.87) 
 Reduce water used for lawn  141  78.77  6328  79.76 (73.51, 86.01) 

 Use swamp cooler less  34  18.99  1536  19.37 (13.45, 25.28) 
 Reduce water-using recreation (e.g. sprinklers)  65  36.31  3124  39.37 (30.09, 48.66) 

 Reduce time spent outdoors  35  19.55  1849  23.30 (13.59, 33.02) 
  Could household further reduce water usage if 

 drought continues? 
 Yes  123  68.72 

 n=179 

 5440  68.57 (61.87, 75.27) 
No   47  26.26  2119  26.71 (20.18, 33.24) 

 DK  7  3.91  -  -
 Missing  2  1.12  -  -
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   Table 9. Impacts of the drought, Mariposa County, California 
 Unweighted             Weighted 
  Frequency  %  Frequency  % (95% CI) 

 Has the drought negatively affected your household’s… 
 (not mutually exclusive) 

 Property  91  50.84 

 n=179 

 4274  53.87 (44.31, 63.44) 
 Finances  43  24.02  1975  24.90 (17.38, 32.42) 

 Health  21  11.73  995  12.55 (7.23, 17.86) 
 Peace of mind  107  59.78  4837  60.97 (54.02, 67.92) 

 DK  3  1.68  -  -
 Other  21  11.73  967  12.19 (6.45, 17.93) 
 None  41  22.91  1787  22.53 (16.70, 28.35) 

  Did respondent specifically mention dead/dying trees as 
 an impact on their household? (answer volunteered by   n=179 

respondent)  
 Yes  29  14.01  1268  15.99 (7.23, 24.75) 

  Is anyone in the household medically fragile or have a 
  chronic medical condition? 

 Yes  65  36.31 

 n=179 

 2876  36.25 (26.28, 46.22) 
      If yes, has the condition gotten worse since the   
  
    drought began? 

    Yes  12  18.46 

 n=65 

 459  15.96 (6.31, 25.62) 
      If yes, has your household sought additional medical  
   attention for this condition?  
    Yes  9  14.52 

 n=65 

 -  -
Has anyone in the household been diagnosed with 
depression or another emotional or mental health  n=179 

 problem? 
 Yes  32  17.88  1497   18.87 (8.90, 28.84) 

      If yes, has the condition gotten worse since the  

    drought began? 

    Yes  8  25.00 

 n=32 

 -  -
      If yes, has your household sought additional medical  
   attention for this condition?  
    Yes  3  9.68 

 n=32 

 -  -
Has anyone in your household experienced any of the 

  following the past 30 days related to the drought? 
 Trouble concentrating  4  2.23 

 n=179 

 -  -
 Trouble sleeping  7  3.91  -  -

 Loss of appetite  2  1.12  -  -
  Racing heartbeat  2  1.12  -  -

 Agitated behavior  8  4.47  -  -
  Witnessed violence/ threats  1  0.56  -  -
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Unweighted    Weighted 
Frequency % Frequency % (95% CI) 

Intent to harm self 0 0.00 - -
Increase alcohol 1 0.56 - -
Increase drug use 0 0.00 - -
Other 4 2.23 - -
Any of the above 15 8.38 643 8.11 (3.43, 12.78) 
Has anyone in your household experiencing any of the 
above sought help from any of the following sources? n=15 
(not mutually exclusive) 
Faith community 2 13.33 - -
Support group 0 0.00 - -
ED 0 0.00 - -
1○ care provider 3 20.00 - -
Social worker 0 0.00 - -
County MH 1 6.67 - -
Private MH health 3 20.00 - -
Other 1 6.67 - -
DK 0 0.00 - -
None 8 53.33 - -
Has anyone in your household experienced any of the 
following job impacts related to the drought? n=179 

Decreased income 9 5.03 - -
Lost a job 1 0.56 - -
Less work hours 4 2.23 - -
Had to change jobs 1 0.56 - -
Had to travel further to find work 2 1.12 - -
Skip/reduce meals 8 4.47 - -

Is your household considering moving? n=179 

Yes 26 14.53 1370 17.27 (10.04, 24.49) 
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Table 10. Assistance-seeking behaviors,  Mariposa  County, California  
 Unweighted             Weighted 
  Frequency  %  Frequency  % (95% CI) 

  Did your household seek assistance related to the 
 drought? 

 Yes  13  7.26 

 n=179 

 657 8  .28 (2.18, 14.38) 
No   166  92.74  7276 91  .72 (85.62, 97.82) 

 Which of the following types of assistance did your  
household seek?  

 Well-drilling  3  23.08 

 n=13 

 -  -
 Drinking water  7  53.85  -  -
 Health services  0  0.00  -  -
  Utility or energy assistance  0  0.00  -  -

 Financial help  0  0.00  -  -
 Food assistance  1  7.69  -  -

 Employment services  0  0.00  -  -
  Removal/chipping of dead trees  4  30.77  -  -

  Did household get assistance they were seeking? 

 Yes  10  76.92 

 n=13 

 548 83.  45 (58.29, 100.00) 

 From where did your household receive assistance? 

 Other family members  1  10.00 

 n=10 
 -  -

 Neighbors  0  0.00  -  -
 Food bank  1  10.00  -  -

 Faith community  0  0.00  -  -
  Non-profit (like ARC)  0  0.00  -  -

 Utility or water company  1  10.00  -  -
 Fire/police/emergency agency  0  0.00  -  -

 County/state/federal government  7  70.00  -  -
 Employer  0  0.00  -  -

 Other  1  10.00  -  -
    How difficult was it for your household to get 

 assistance? 
 Very difficult  1  7.69 

 n=13 

 -  -
 Difficult  2  15.38  -  -

 Easy  5  38.46  -  -
 Very easy  5  38.46  -  -

 Household’s greatest need 
 Water  15  7.25 

 n=179 
 756  9.53 (5.10, 13.96) 

   Money, employment, help with bills  26  12.56  1131  14.26 (8.64, 19.87) 
 Rain  9  4.35  -  -

 Home renovation/repair/improvements  15  7.25  597  7.53 (3.12, 11.93) 
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 Food  2  0.97  -  -
 Improved health/remain healthy  2  0.97  -  -

 Dead tree removal  12  5.80  551  6.94 (1.83, 12.05) 
 Clearing brush or weeds  4  1.93  -  -

 Wood  3  1.45  -  -
 Other  37  17.87  1728  21.78 (16.21, 27.35) 
  None or doesn't know  49  23.67  2126  26.80 (19.04, 34.55) 

 No answer recorded  7  3.38  -  -
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Table 11. Disaster threats and emergency communications, Mariposa County, California 
Unweighted Weighted 

Frequency % Frequency % (95% CI) 
Which of the following are among the three greatest
emergency or disaster threats to your household? n=179 

Chemical releases 7 3.91 - -
Drought 108 60.34 5037 63.48 (53.80, 73.17) 
Earthquakes 24 13.41 1159 14.61 (8.18, 21.04) 
Floods 19 10.61 853 10.76 (4.28, 17.23) 
Heatwave 35 19.55 1456 18.35 (11.42, 25.28) 
Mudslides 21 11.73 930 11.72 (5.45, 17.99) 
Terrorist attacks 10 5.59 363 4.57 (1.63, 7.52) 
Wildfires 159 88.83 6991 88.12 (81.88, 94.35) 
Winter storms 68 37.99 2952 37.21 (29.49, 44.93) 
Other 10 5.59 383 4.83 (1.69, 7.96) 
DK 4 2.23 - -
Ref 2 1.12 - -

What is your household’s preferred method of receiving
information during an emergency? n=179 

TV 32 17.88 1430 18.03 (13.20, 22.86) 
Cell phone 11 6.15 411 1.11 (0.00, 2.71) 
Reverse 911 24 13.41 1050 13.23 (7.65, 18.82) 
Radio 6 3.35 - -
Landline 34 18.99 1527 19.25 (10.16, 28.33) 
Word of mouth 7 3.91 - -
Text 14 7.82 567 7.14 (3.17, 11.11) 
Internet 29 16.20 1446 18.23 (9.18, 27.28) 
Other 20 11.17 883 11.13 (6.05, 16.22) 

If Other, NIXLE 8 4.47 - -
DK 2 1.12 - -
No single 1○ option 6 3.35 - -
Does anyone in household have any of the following
conditions that could be a barrier during an emergency
or a disaster? 

n=179 

Impaired vision 15 8.38 842 10.61 (4.30, 16.93) 
Impaired hearing 28 15.64 1307 16.47 (11.22, 21.72) 
Cognitive/developmental disability 10 5.59 457 5.76 (2.07, 9.45) 
Difficulty understanding written material 12 6.70 583 7.34 (3.44, 11.25) 
Difficulty understanding English 2 1.12 - -
DK 1 0.56 - -
Ref 1 0.56 - -
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Unweighted Weighted 
Frequency % Frequency % (95% CI) 

None 126 70.39 5581 70.35 (62.01, 78.70) 
Missing 5 2.79 - -
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 Table 12. County-specific questions, Mariposa County, California  
 Unweighted             Weighted 
  Frequency  %  Frequency  % (95% CI) 

  Did household conserve water before drought began?  n=179 
 Yes  139  77.65  6285  79.23 (71.13, 87.33) 

    If yes, how did household conserve water?  n=139 
    No specific answer  30  21.58  1413  22.48 (15.49, 29.48) 
    Flushed toilet less often  4  2.88  -  -
    Used less water in toilet  6  4.32  -  -
    Watered plants with reused water  7  5.04  -  -
     Used less water for plants/lawn or replace landscaping  43  30.93  1892  30.11 (20.52, 39.69) 
     Shorter or less frequent showers/baths  20  14.39  864  13.75 (5.22, 22.28) 
    Repaired leaks  5  3.60  -  -
      Turned off faucet when not in use  7  5.04  -  -
      Used washing machine/dishwasher less or only when   20  14.39     full  860  13.68 (5.91, 21.45) 

    Used new or water-efficient appliances  6  4.32  -  -
       Used automatic shutoff valves or timers for water pump  5  3.60  -  -
   Washed car less frequently   5  3.60  -  -
     Purchased drinking water  3  2.16  -  -
    Other  15  10.8  734  11.68 (4.04, 19.33) 
    No answer  2  1.44  -  -

 Does household have a grey water system? 
 Yes  37  20.67 

 n=179 
 1551  19.55 (12.08, 27.02) 

No   126  70.39  5757  72.56 (63.46, 81.66) 
   DK what grey water system is  10  5.59  402  5.07 (0.75, 9.40) 
 DK  6  3.35  -  -

      If yes, when was grey water system installed? 
    Before drought began 
  23  62.16 

 n=37 
 965  62.21 (40.39, 84.04) 

    After drought began 
  6  16.22  -  -
    DK 
  8  21.62  -  -
      If no, what are household’s barriers to installing a grey  
     water system (answers not mutually-exclusive) 
    Too complicated 
  15  11.90 

 n=126 

 825  14.33 (2.55, 26.10) 
    Too expensive 
  34  26.98  1748  30.67 (18.48, 42.26) 
      Grey water is too dirty to reuse 
  4  3.17  -  -
     Don’t know enough about grey water systems 
  31  24.60  1429  24.82 (16.52, 33.12) 
     Grey water systems don’t work 
  1  0.79  -  -
     Grey water systems are illegal 
  16  12.70  677  11.76 (6.12, 17.41) 
     Too many regulations regarding grey water systems 
  18  14.29  808  14.03 (8.25, 19.81) 
     Soaps and chemicals in grey water kill plants 
  9  7.14  -  -
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 Unweighted             Weighted 
  Frequency  %  Frequency  % (95% CI) 

     Planning to install, just haven’t done it yet  18  14.29  925  16.07 (7.23, 24.91) 
      Doesn’t need or doesn’t want a grey water system  8  6.35  -  -
    Rents home, up to landlord to install  5  3.97  -  -
    Other  13  10.3  563  9.77 (4.28, 15.27) 
    DK  5  3.97  -  -

     Does household have a rain water catchment system? 
 Yes 

 n=179 
 30  16.76  1438  18.13 (11.60, 24.66) 

No   146  81.56  6386  80.50 (74.39, 86,61) 
   DK what rain water catchment system is  0  0.00  -  -
 DK  3  1.68  -  -

         If yes, when was rain water catchment system  
    installed? 
    Before drought began 

 n=30 

 16  53.33  797  55.43 (34.83, 76.03) 
    After drought began  12  40.00  472  32.87 (11.23, 54.51) 
    DK  1  3.33  -  -
    Missing  1  3.33  -  -
    If no, what are household’s barriers to installing a rain  
      water catchment system (answers not mutually-  n=146 
    exclusive) 
    Too complicated  11  7.53  529  8.29 (3.53, 13.05) 
    Too expensive  40  27.40  1875  29.36 (20.85, 37.87) 
     Rain water is too dirty to use   1  0.68  -  -
      Don’t know enough about rain water catchment  
    Systems  36  24.66  1652  25.87 (19.36, 32.37) 

      Rain water systems don’t work  2  1.37  -  -
      Rain water systems are illegal  17  11.64  671  10.51 (6.01, 15.02) 
    Too many regulations regarding rain water catchment   
    Systems  12  8.22  516  8.08 (3.25, 12.92) 

     Planning to install, just haven’t done it yet  26  17.81  1130  17.69 (11.52, 23.87) 
      Doesn’t need or doesn’t want a rain water catchment   11  7.53  508  7.95 (2.75, 13.15) 
    system 

    Rents home, up to landlord to install  7  4.79  -  -

    Other  19  13.01  858  13.44 (7.70, 19.17) 
    DK  5  3.42  -  -
    Ref  2  1.37  -  -

   What will be the impact of the forecasted El Nino? 
  Improve the drought 

 n=179 
 128  71.51  5588  70.43 (63.00, 77.87) 

  Have no impact on the drought   8  4.47  -  -
   DK if it will have an impact on the drought  39  21.79  1804  22.73 (16.81, 28.66) 

  DK what El Nino is  4  2.23  -  -
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 Unweighted             Weighted 
  Frequency  %  Frequency  % (95% CI) 

 Does anyone in the household require special medical 
 equipment/supplies? 

 Yes 

 n=179 

 39  21.79  1638  20.65 (13.12, 28.18) 
No   137  76.54  6178  77.88 (70.22, 85.54) 

 Ref  2  1.12  -  
 Missing  1  0.56  -  

      If yes, what kind of medical equipment/supplies? 
    Breathing equipment 


 n=39 
 21  53.85  908  55.45 (35.62, 75.28) 

    Dialysis 
  0  0.00  -  -
    Feeding tube 
  1  2.56  -  -
    Insulin 
  8  20.51  -  -
    Oxygen 
  9  23.08  -  -
    Ventilator 
  1  2.56  -  -
     Mobility-associated (e.g., wheelchair) 
  4  10.26  -  -
    Other 
  11  28.21  425  25.93 (9.42, 42.42) 
    Ref 
  0  0.00  -  -
     Has it been more difficult to obtain/maintain these  
    equipment/supplies since the drought began? 
    Yes 

 n=39 

 2  5.41  -  
 Does household have health insurance? 

 Yes 
 n=179 

 177  98.88  7851  98.96 (97.45, 100.00) 
No    2  1.12  -  
      If yes, what kind of health insurance? 
    Employer-provided 


 n=177 
 81  45.76  3741  47.65 (38.86, 56.44) 

    Medicare 
  29  16.38  1188  15.14 (8.38, 21.89) 
    Medicaid 
  87  49.15  3768  48.00 (38.63, 57.36) 
    Privately-purchased 
  9  5.08  -  -
    Supplemental 
  19  10.73  769   9.79 (3.60, 15.98) 
     VA or TRICARE 
  14  7.91  749  9.54 (3.53, 15.55) 
    Other 
  26  14.69  1085  13.82 (7.78, 19.85) 
    Ref 
  2  1.13  -  -
       If no, what are the barriers to getting insurance? 
    Cannot afford insurance 


 n=2 
 1  50.00  -  -

   Doesn’t believe in insurance  
  0  0.00  -  -
    Doesn’t need insurance 
  0  0.00  -  -
    Employer doesn’t pay for insurance  
  1  50.00  -  -
    Other 
  0  0.00  -  -
    DK 
  0  0.00  -  -
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Appendix I: Letter from CDPH Director to local health departments, August, 2015 
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Appendix III:  Mariposa  County-specific questions  added to the questionnaire.  
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