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Purpose
Community food and energy surveys were developed to compile household-level economic data 
to help with future economic and community planning.

Food Survey
The community food survey was developed to understand various economic and market behav-
ioral trends of the tri-chapter area. The economic data included information about the amounts 
of money spent on food. Other information included number of trips to stores per month, which 
stores were shopped at, and the types of produce and other foods purchased. The food surveys 
were funded by a grant from the Commuity Food Program of the USDA’s National Institute of 
Food and Agriculture.

Energy Survey
The energy survey was developed to understand types, uses, and amounts of energy sources uti-
lized by community households. This data also included the amounts of money spent on energy. 
Additional data collected included housing types, insulation, and other energy-saving technolo-
gies. The energy surveys were funded by a grant from Honor The Earth.

Methodology

Question Development
The development of questions on the surveys used a multi-tiered process. The first part of the 
process involved identifying key information that was needed. Second, a rough draft of questions 
was produced and reviewed by Hasbídító members. Third, the surveys were modified from input 
by the second part of the process and then were released as a pre-survey to community leaders. 
The community leaders were asked for 
their input about the surveys and thoughts 
about the questions. Fourth, the leadership 
data was integrated into the final surveys. 

Survey Data Gathering
Surveys were developed to collect data at 
the household level. House-to-house visits 
by survey takers was the collection method 
utilized. It seemed the most appropriate 
considering that most households do not 
have a linked mailing address or phone 
number. Also, English literacy is a potential 
issue so having trained surveyors who are 
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5Food and Energy Survey Results

fluent in Navajo and English allowed for better understanding of the written surveys.
Three surveyors were contracted to drive house to house. These surveyors coordinated areas 

where they would collect data so that no overlap would occur. The survey forms each had an en-
velope they were placed in. The surveys were filled out and then placed into the envelope. Some 
households requested to have the surveys left and then picked up later. The envelopes with the 
filled out forms were numbered so that they would not be directly linked back to the household. 
The envelopes with completed surveys were then stored at a central facility and destroyed when 
all data was entered.

Data Entry
Filled out surveys were entered into a secured online spreadsheet. Only two people had access to 
the online form: the data enterer and the project coordinator. Some data had to be transformed 
to fit the data as needed. The method of this data transformation is noted further in this report. 

Data Cleaning
After data was entered, it was reviewed. Data that did not fit the correct data type or range of 
correct answers were deleted.

Selection of Outliers
Identification of outliers was conducted by utilizing the inter-quartile range technique. The first 
quartile (Q1) and third quartile (Q3) were calculated. The Q1 is the point where the lowest quar-
ter of the data sits. The Q3 is the point past which the top 25% of data values sit. The inter-quar-
tile range (IQR) is calculated by finding the difference of Q1 and Q3. The IQR is multiplied by 
1.5 and is then subtracted from Q1 and added to Q3. This gives a minimum acceptable value 
and a maximum acceptable value. Any values outside this range is then considered an outlier. 

The quartiles were calculated using the quartile function in Open Office Calc version 3.3.0
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1. In what area do you do most of your food 
shopping?
This question looked at primary shopping locations of 
people in the tri-chapter area. The location of shopping 
preference is dependent on the household’s location in the 
tri-chapter area. Other data will break this down further. 
The main areas households shop at are the Farmington and 
the Bernalillo/Albuquerque areas. This question did not 
specify Rio Rancho as a shopping location and it probably 
showed up under 
some Bernalillo 
and Albuquerque 

answers while some may have indicated “other” for 
Rio Rancho. Cuba provided another major location for 
shopping. It is not as strong as the other areas men-
tioned before, but it does provide a relatively conve-
nient place to shop that is close for many tri-chapter 
households.

2. If you do food shopping in another area 
usually, where is it?
As a secondary shopping location, Farmington and 
Bernalillo/Albuquerque dropped for usage as com-
pared to a primary shopping location. Cuba had the biggest 
increase in secondary usage. This would make sense due 
to its relatively close proximity to many of the households 
in the tri-chapter area. Bloomfield also saw an increase as a 
secondary shopping area.

3. How often do you go food shopping a 
month (Major Food Purchases)?
This question is meant to gauge how often households go 
to make their main grocery purchases. Approximately 50% 
of households make only 1 or 2 trips per month. Another 
41.5% make 3 or 4 trips per month. The remaining 8.7% 
of households make anywhere between 5 to 8 trips per 
month. The importance of this question is in relation to fuel 
usage and food freshness.

	
  

	
  

	
  

Results of Food Economic Survey
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4. What are the top 3 stores you shop at?
This question sought the food shopping behaviors of households in the tri-chapter area. The 
two main shopping areas are Albuquerque and Farmington. The Albuquerque area includes Al-
buquerque, Bernalillo, and Rio Rancho. The Farmington area includes Farmington, Bloomfield, 
and Aztec. Households in Counselor and parts of Ojo Encino utilize the Farmington area more, 
while Torreon and other parts of Ojo Encino utilize the Albuquerque area more. Cuba, when 
looked at with other data, is a secondary shopping area that is utilized by many of the chapters 
probably due to its proximity. The top store that is shopped at whether in the Albuquerque or 
Farmington areas is Walmart. The next closest listed is Save Way which is in Cuba. However, 
some answers that list Save Way did not necessarily list a geographic component. Save Way is 
many times confused with Safeway which is located in both the Albuquerque and Farmington 

areas. As a result some Save Way answers may have meant 
Safeway. However, when looking at the location data, the 
same approximate percentage of households indicate using 
Cuba for shopping. Since Save Way is the main grocery 
store in Cuba it is possible that the Save Way result is rela-

tively accurate.
This question is further 
analyzed on page 14.
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5. Approximately 
how much does 
your household 
spend in total 
(Money, EBT, 
Other) on food a 
month?
Household spend-
ing on groceries is a 
large part of spend-
ing in the tri-chapter 
area. Trying to gauge 
the amount of this 
spending is very useful in under-
standing the tri-chapter economy 
better. The average household in 
the tri-chapter area is estimated 
to spend about $373 per month 
on food. This estimate is derived 
from the information collected 
asking households to select an ap-
proximate range of food spending 
done over the course of a month. 
The ranges were relatively nar-
row but broad enough to ensure 
that those being surveyed were 
not giving up to much personal information. To 
estimate total spending, the middle amount of the 
range was found and multiplied by the number of 
households reporting that range.

By using these estimates it is possible to esti-
mate the total food expenditures in the tri-chap-
ter area. The latest census indicates about 901 
households are in the tri-chapter area. That would 
equate to $336,000.00 a month being spent on 
food per month or about $4 million per year.

6. On average, about how many people 
are being regularly fed at your house?
Understanding the numbers of people being fed at households is critical to understanding the 
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per capita spending 
for food. The two 
outlier definitions 
yielded relative-
ly close results. 
It may be best to 
utilize the 3.0 out-
lier method in this 
case because there 
are some families 
which are very 
large and may be 
fed at one house-
hold. In the 3.0 
outlier case, the 
largest size would 

be 15. This very large number of people eating at a household is rare, but multiple households 
eating at one household is probably a usual phenomenon.

7. Do you feel that you (and the other people 
in your house) get enough fresh fruits and 
vegetables?
The majority (57.1%) of households feel that they get 
enough fresh fruits and vegetables. However, there is a 
sizable group, 42.9%, that feels they do not. There are still 
many households that feel they need better access to fresh 
fruits and vegetables.

8. If NO, why?
For those who answered NO to getting enough 
fresh fruits and vegatables, there were three main 
reasons given. The top answer was that it does 
not stay fresh (54%). The next largest answer was 
that it is too expensive (33.3%). Then a smaller 
portion of households felt they don’t have enough 
access to fresh fruits and vegetables (12.1%). All 
of these answers can help inform programming to 
help bridge gaps in the way of increased fruit/veg-
etable consumption.
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9. What types of fresh fruits and vegetables do 
you buy and consume?
This question asked what types of fresh fruits and vegeta-
bles the household buys and consumes. Respondents were 
free to select and add as many answers as they liked. The 
list shows the answers that were given and the percentage 
of households that report consuming them. Potatoes and 
oranges tied for the number one spot with 94.4% of house-
holds responding that they consume these items. The next 
most popular answer was apples at 92.4%. The fourth spot 
is held by lettuce at 82.2%. The fifth spot is held by corn at 
76.6%. This question indicates what the popularity of vari-
ous fruits and vegetables are in the tri-chapter area.

10. If you could get fresh fruits and vegetables 
delivered to your local chapter house, would 
you consider buying more if the price was the 
same as stores in town?

The vast majority (85.1%) of households responded that 
they would consider buying competitively priced produce at 
the chapter house if made available. Reasons for answering 
NO are detailed in question 11.

11. If NO, why?
The top answer for why people would not consider pur-
chase fresh fruits and vegetables at the chapter house is 
because it would be too expensive (69.4%). This was the 
second highest answer to question 8 which asked why the 
respondents felt their household did not get adequate ac-
cess to fresh fruits and vegetables.

12. Do you harvest any “wild” or “Traditional” 
foods (Pinions, Wild Onions, Rabbit, etc.)
Gathering of wild/traditional foods is still present in the 
tri-chapter area, with 26.4% of households reporting that 
they do gather some type of wild/traditional food. Examples 
were provided in the question to help clarify it. However, it 
was up to the respondent to interpret what this meant. To 
gain perspective of what positive respondents meant, ques-
tion #13 may help to clarify. 
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13. If you do harvest any wild or Traditional 
foods, what are they? (Navajo or English)
The top response to what food items people gathered/used was 
wild onions. This answer was given by 48.2% of households. 
The next greatest answer was deer given by 25.5% of house-
holds. As a note, elk was named by 15.5% of households. Pi-
nons was third highest given answer by 22.7% of households. 
Corn and Blue Corn Meal were tied for the fourth most given 
answer each receiving 19.1% of households. See chart on page 
12. 

14. Do you usually plant a garden or field?
About one-third of households report planting a garden or 
field (33.7%).

15. If YES, do you eat vegetables or fruits from it?
Of the households that reported planting a garden or field, 
almost all households (94.6%) eat vegetables or fruits from it.

16. What do you plant?
The top two vegetables that are planted in household gardens 
or fields are squash (75.4%) and corn (14.8%). Respondents 
were asked to select only one 
crop from the list. Most gar-
dens/fields probably contain 
a variety of crops in them; 
however, the two mentioned 
as the top responses are 
probably the most common 
and planted in the most 
abundance.

17. Do you 
give any of 
your crop to 
friends or 
family?
Most house-
holds give 
some of their 
crop from their 
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field/garden to friends or family 
(80.6%)

18. Do you sell any of 
your crop?
A small portion of the households 
which have a garden/field sell 
their produce (15.6%). The vast 
majority of respondents did not 
indicate that they 
sell any of their 
produce. This 
would mean that 
the vast majority of 
household garden/
fields are utilized 
primarily for 
household con-
sumption (when 
combined with 
information from 
question 15).

19. Do you do 
any ranching 
or animal 
raising?
A little over one-
third of households 
engage in some 
type of livestock 
raising (37%).

20. What types 
of livestock do 
you raise?
Respondents were 
asked to only 
select one type of 
livestock that they 
raise. Presumably, respondents would pick their main livestock. The top response was sheep 
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(61.6%). Then three other livestock types were all fairly close in response rates: Cattle (25.6%), 
Chickens (24.0%), Goats (22.4%).

21. Please circle all that you do with your livestock:
The use of the livestock varies. The question allowed the respondent to select all answers that 

applied. The top answer was to butcher the animal 
for home use (46.2%). The next highest answer 
was to sell the animal alive (32.3%). The third top 
response was to use the animal for wool(21.5%).

22. Do you sell any food to neighbors or family? (Cookies, Burritos, Bread, 
Etc.)
A small percentage of households (6.0%) sell food in the area. This represents a portion of the 
value added food economy which exists in the tri-chapter area.

23. If you do sell any food goods, what do you generally sell?
The respondents were asked to list various types of food that they sell. The above list is a collec-
tion of these items that they say they sell.
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Food Survey Question 4 Detailed Analysis

The graph above details the food shopping behavior of each chapter. The percentages in each 
box indicates the percentage of answers that were given for each area from each chapter. The 
higher the percentage, the greater pull that chapter has towards that shopping area. For example, 
the Counselor chapter area is strongly pulled towards the Farmington area for grocery shopping.

The three chapters approximately fall on a north/south line. Counselor is the furthest north, 
Ojo Encino is in the middle, and Torreon is the furthest south. The Farmington area is the major 
market to the north and the Albuquerque area is the major market to the south. Cuba is a mi-
nor market and it lies between the two major market areas. It would make sense that if an area 
is closer to one market than another it will tend to shop at the closer market. This seems to be 
shown in the numbers. 

Counselor is strongly pulled towards Farmington and less strongly towards Cuba than the 
other two chapters. Access routes for Counselor make the time difference of travel to Farming-
ton and Cuba not too different. One might save 30-45 minutes of driving by going to Cuba from 
Counselor. But, Cuba offers much less retail/entertainment offerings than the Farmington area 
does. Another interesting fact about Counselor is that it shows a stronger pull towards its own re-
tail outlets (Counselor Trading Post and Lybrook Mercantile) than the other chapters to their own 
local retailers. This is probably due to the relatively long distance from Counselor (compared to 
other chapters) to the secondary market of Cuba.

Ojo Encino being in the middle would be expected to be more or less split between Albuquer-
que and Farmington area markets. The numbers indicate this with 36.8% going towards Albu-
querque and 30.2% going towards Farmington. The Albuquerque area is a substantially larger 
market than the Farmington area, with much more offerings. Ojo might have shown a greater 
amount of pull towards Albuquerque area; however, there is an area in southern Counselor (or 
some would call northern Ojo Encino) that many people consider to be Ojo Encino. There is a 
good chance that this population is the one utilizing the Farmington area as opposed to Albquer-
que. The pull for Cuba as a secondary market in Ojo Encino is stronger than in Counselor. For 
those who do not live in the southern areas of Counselor, access to Cuba can be had relatively 
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quickly and using primarily paved roads. Since the cost in time and distance are probably equiv-
alent to what northern Counselor residents have to spend to get to their local markets, it would 
make sense that Cuba should have a strong pull for residents in this area.

Torreon is strongly pulled towards Albuquerque. This makes sense considering its relatively 
easy access to the Albuquerque area via paved roads. It is also the chapter most strongly pulled 
towards Cuba. This also makes sense because its population has the easiest and quickest access 
routes directly to Cuba. Thus utilizing this secondary market is not very costly. 

Torreon’s shopping behavior is probably very similar to central Ojo Encino’s shopping be-
havior. The two would probably look much more similar if the southern Counselor area would 
be excluded from the Ojo Encino data set. Thus looking at Torreon is a good approximation of 
central Ojo’s behavior.

Another interesting element is that both Ojo Encino and Torreon had a high rate of blank re-
turns for the areas they shop in (the store was filled out though). Counselor had a relatively low 
blank rate return. One possible reason for this might be data collection differences. The blank 
answers could possibly be estimated by using the known percentages and breaking down the 
blank percentage and adding them to the appropriate area. However, that is for for the discretion 
of the user to do.

Lastly, it is not possible to estimate actual money flows to the identified markets. The tri-chap-
ter area is estimated to spend about $4 million per year on food or about $373.00 per household 
per month. As stated before the households by chapter are as follows from the 2010 census: 
Counselor 281 houses (31%), Ojo Encino 187 houses (21%), and Torreon/Starlake 433 hous-
es (48%). This would mean that the chapters would be estimated to each spend the following 
amounts annually: Counselor $1,258,000, Ojo Encino $837,000, Torreon $1,938,000. The 
above shopping behavior information probably indicates some type of proportion of where 
these monies are spent by each chapter. However, the major market areas probably pull higher 
amounts of money than their proportions might indicate. Also, it becomes a little more difficult 
to accurately attribute spending to certain chapters because Counselor and Ojo Encino have 
overlapping populations which are not indicated in the census numbers or in the survey directly.
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Results of Energy Survey

1.	 What chapter is your 
home in?
The three main chapters being surveyed 
was Counselor, Ojo Encino, and Torre-
on/Starlake. According to 2010 census-
data, these three chapters have a total of 
901 houses. The chapters were reported 
as having the following numbers of 
occupied houses: Counselor 281 houses 
(31%), Ojo Encino 187 houses (21%), 
and Torreon/Starlake 433 houses (48%). 

Statistically, it seems that Ojo Encino 
is over-represented in our survey. How-
ever, there may be several reasons for 
that The first is that census boundaries and chapter boundaries do differ. This can cause mistakes 
in the actual number of houses in each chapter. Next, actual chapter boundaries, although laid 
out by the Navajo Nation land office, do not necessarily coincide with what community mem-
bers might consider to be chapter boundaries. Last, people may have put what chapter they were 
registered in which can be different than the chapter the household might actually be located in. 

Since the boundaries are relatively soft it is difficult to assess actual numbers of houses in each 
chapter without a physical inventory which is spatially contained. However, considering the 
previously noted issues it would make sense that Ojo Encino would be more heavily represent-
ed because of its location between Counselor and Torreon/Starlake and the fact that there is no 
definitive “no man’s land” that exists between these chapters that helps delineate boundaries.

2. Do you feel that you have enough access to energy (electricity, pro-
pane, firewood, car gas) where you 
live?
This question was asked in order to gauge the 
perception of overall energy security. A large por-
tion of the population, 44.65%, feel that they are 
lacking access to some type of energy that they 
need. It could be assumed that the tri-chapter 
area does have some form of energy insecurity. 
Other survey questions might detail more specif-
ics about this energy insecurity.
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3. Are you able to warm your home 
enough to be comfortable during the 
cold times of year?
This is t slightly more specific energy security 
question. Heating is a major energy user in the 
area and 28.46% of households feel that they are 
not able to heat their households enough to feel 
comfortable.

Although this is a subjective question, it is 
a good way to gauge the population’s ability to 
access energy for heating needs. The majority 
of households are sufficiently able to heat their 
homes, but a large number still need more im-
provements.

4. About how many gallons of car gas does your household use per 
MONTH? (Try to estimate for all cars)
The household gas usage values seemed to 
vary quite a bit. Under a stricter definition 
of an outlier (1.5* IQR) there were 41 out-
liers out of 336 values. With the less strict 
outlier definition (3 * IQR) there were still 
25 outliers. Some of the answers received 
were probably out of the realm of possible 
answers. However, a large number were 
large numbers but possible heavy users. 
Some reason for these larger, potentially 
realistic numbers, could include a large 
number of automobile users in a house-
hold, car efficiency, very long commutes, 
and misinterpretation of the question. If a 
household only put a cash amount it was 
divided by $3.60 to yield the number of gallons purchased. The $3.60 was estimated to be the 
gas price in the area, but does not account for differences in fuel prices from major market areas 
such as Albuquerque and Bernalillo.

Some households actually contain multiple families. This can lead to situations where there 
is a large number of vehicles which are used on a consistent basis and would lead to a very large 
amount of fuel utilized. Next, there may be some differences in types of vehicles used by differ-
ing households that might have different fuel economies. Some households might have more 
trucks while others have compacts, some newer vehicles and some older. Also, some households 
have members who work at locations very far away from the chapter area (other states). Thus, 
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the fuel consumption will be higher because of these very long commutes on the scale of thou-
sands of miles in many circumstances. Lastly, some may have interpreted the question in the 
sense that it was for one car, not all cars in a household. This would have skewed the data to a 
smaller value.

5. How many kilowatts of electricity does your household use a 
MONTH?(Use 
March OR April)
Most people were not 
able to identify the 
number of kilowatt 
hours that they use in 
a month. However, another form of an an-
swer that was accepted was the amount of 
an electric bill. The amount of the bill had 
ten dollars subtracted from it and then the 
remaining amount was divided by $.1 (10 
cents). This yielded an estimated KWH 
the bill was for. The subtracted $10.00 
was an estimate for service fees that are 
added to bills by Jemez electric.

Reported electric usage did have a 
number of outliers, but the data seemed 
potentially in line with usage rates in the 
area. However, usage rates by chapter yielded substantial differences. It is not clear what the rea-
sons are for these differences. However, there are several elements that could play into skewing 
data. 

Sometimes one house can act as a hub for electrical service for other households. This can 
be done by running extension cables. So a household might have a substantially larger electric 
usage because it is supplying power for multiple houses and because of the inefficiency of mov-
ing power through improperly gauged wires at long distance. It is not known how prevalent this 
activity is in the area; however, it is not uncommon.

Also, the months requested represent months where some heating is needed. People may 
use electricity in some households to supplement their heating needs. This might cause a major 
amount of variation among households.

6. How many cords of wood does your household use a YEAR?
Wood is a primary 
heating fuel for 
the tri-chapter 
area. Results seem 
to indicate that 
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households are using somewhere between 8.6 cords 
(1.5 IQR) of wood per year to 9.1 cords (3.0 IQR). 
The data is fairly consistent between chapters. One 
potential confusion that people may have faced is 
the definition of a cord, which was described on 
the survey. This could have led to people answering 
larger numbers because their definition of a cord 
might be smaller than an actual cord.

7. How many pounds of propane does 
your household use per MONTH?
Propane makes up another major energy source for 
the tri-chapter area. There were a lot of outliers using 
the 1.5 IQR threshold. Thus it would be advisable to 
use the 3.0 IQR threshold for this data set. An aver-
age household consumption of about 85 pounds is rea-
sonable. An element that can cause a large differences 
in usage patterns is for water heating. For households 
that have a hot water heater some use electricity while 
others use propane. This would represent a big differ-
ence in usage.

8. Do you have any source of electricity?
There are multiple sources of electricity for people of 
the tri-chapter area. This question sought to discover 
how many people have access to some type of electric-
ity. Number indicate that nearly 23% of households do 
not have access to any electricity. 
This number could be slightly 
skewed because respondents 
might have assumed that gas 
generators do not count. In any 
event, it appears that a large 
number of households do not 
have electricity access.

9. If yes, what source 
do you primarily use?
Over two-thirds of respondents 
who say that they have electrici-
ty use Jemez Electric Coop. The 
next major group were people 
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who use a gas generator (slightly over 8%). The 
next group of electric users have solar panels 
(about 3%). 

10. Is your electricity reliable?
This question was used to gauge the reliability 
of the electricity people had. The question was 
not based on what type of electricity was pres-
ent. This question was asked because reports in 
the past put electric service from some providers 
as being unreliable. However, the statistics indi-
cate that this perception has changed. Answers 
of “no” probably include people who had other 
energy sources such as gas 
generators.

11. What type of 
home do you live in?
Dwelling types can vary in 
the tri-chapter area. The two 
dominant housing forms are 
houses (69.5%) and mobile 
homes (26.1%). Although 
there was no definition stated 
in the the survey for each 
dwelling type, in general a 
house is considered a square 
or rectangular structure while 
a mobile home is a rectan-
gular structure that can be 
hauled to different locations. 
Hoghan structures are round 
or octagonal. An element this 
question did not consider are 
mixed housing types. Many 
times people will add struc-
tures on to a mobile home or 
hoghan to add living space.

The importance for this 
question is understanding 
potential energy questions in 
regard to construction prefer-
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ence and possibly insulation. Mobile homes are usually insulated, although not with high value 
insulation. Combined with other information, it is possible to see insulation patterns based on 
structure types.

12. Is your home insulated? (Fiberglass for example)
The type, quality, and amount of insulation for households across the tri-chapter area can vary 
immensely. This question sought to capture basic information about the insulation of a house-
hold. Most households responded to this question (61.0%) claiming to be insulated. This will 
likely include all mobile homes which have a very low amount of insulation. “Partially insulat-
ed” and “Not insulated” homes make up a substantial portion of houses in the tri-chapter area 
at about 39%. As noted before some houses are built in a piecemeal fashion with some portions 
being one structure type and 
others being another. This can 
lead to differences in insula-
tion status of the structure.

13. About what size 
is your home in square 
feet?
The data seems to be rela-
tively similar whether using 
the 1.5 or 3.0 IQR method. 
Some households reported 
having some very small square 
footage. Although it may be 
possible for someone to live in 
a structure with less than 40 
square feet, it was assumed 
that any answer below this 
was probably a mistake/
incorrect answer and was 
considered an outlier. 

The results indicate the 
average household size being 
somewhere between 1,050 
Ft2 to 1,075 Ft2. This would 
be a double-wide trailer at 
around 18’ x 60’ or a square 
house 30’x35’. If need be, 
this data can be also corrob-
orated against aerial pho-
tography of the area using 
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simple GIS program to get the approximate footprint of structures.

14. About how many windows does your home have?
Since windows represent a major energy leakage for structures both in the winter and summer 
times, this question sought to find out how many windows existed in each household. Although 
detailed information about average window sizes was not captured, it could be possible to do 
smaller more detailed surveys to capture this information if needed. 

All households that responded did so with more than 0 windows. Some households reported 
large numbers of window; however, it is possible that these cases were real. For analysis, the 1.5 
IQR cutoff was (13.5) more than 13 windows as an outlier, and the 3.0 IQR cutoff was at 18 win-
dows. Although there is a discernible effect on the 
final figure given, it might be wise to go with the 
higher figure of 7.43 windows per house.  

15. Do you winterize your home 
(Plastic on windows and seal up 
cracks?)
About 56% of houses do some form of winteriza-
tion. This still leaves a large percentage of house-
holds which do not practice this. The type and 
quality of winterization was not captured in this 
question, so actual winterization might be lower 
than the amount reported. Some may feel they 
should answer yes (but don’t) or only 
do very minimal amounts of winteriz-
ing. Thus these figures could be slightly 
misleading.

16. Do you use CFL or LED 
light bulbs? (Swirly bulbs)
A slight majority of households report 
using CFL or LED bulbs. Due to the 
relatively high cost of LED bulbs at the 
time of this survey it can be safe to as-
sume that most of the positive respon-
dents are using CFL bulbs. The ques-
tion also did not quantify how much 
of a house uses CFL bulbs. So some 
positive responses might only use 1 CFL bulb out of many or some negative responses might be 
due to them only using a few CFL bulbs out of many lights. There was no answer allow for a mix 
of bulbs which may be the case for some households.
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17. What is the main 
way you heat your home?
The vast majority of houses, 93%, 
report using wood as a primary 
fuel source for heating. The other 
two heat sources that registered 
were propane (4.7%) and electric 
(2.1%). This question did not list 
wood pellets or coal as options. 
Although wood pellet stoves are 
generally expensive at this time to 
purchase up front, many people 
are becoming interested. Also, 
coal is generally used along with 
wood to supplement heating fuel. 
Recorded wood users may also fall 
into these two unlisted categories; how-
ever, wood being shown as the dominant 
fuel source would seem reasonable.

18. Do you use another energy 
source to also heat your home. 
If so what is it?
About 59% of people responded to using 
a secondary heat source. The prominent 
secondary heat source at 52.2% is elec-
tric. The next largest group at 29.2% 
put wood as being their secondary wood 
source. This might be true for the very 
small percentage that did not have wood 
as their primary wood source. However, 
there is a good chance that some may 
have misunderstood the question and an-
swered wood twice since it is their main and only source of heating fuel. The third largest group 
were those who used propane as a backup heat source at 17.3%. Although beyond the data col-
lection of this report, it is possible that many of these propane users might be using inappropri-
ate heaters for indoor/residential settings. Lastly, some (1.3%) indicated “Other” as a secondary 
fuel source. This might have been a variety of things, but as noted in #17, coal is used by people 
in the area and it was not listed.
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19. When do you use this second-
ary heat source?
This question sought the reason why peo-
ple use their secondary heat source. Out of 
226 people who answer #18, 211 answered 
question #19. The majority (51.7%) of re-
spondents indicated that they use their sec-
ondary heat source only when it is really cold. 
The next largest group indicated that they use 
their secondary heat source all of the time. 
This may include the large group of respon-
dents in question #18 who indicated that they 
use wood as a secondary heat source. Thus, 
they would use this fuel source all 
of the time because it is their pri-
mary fuel source. The third largest 
group (18.5%) use their secondary 
heat source only when an extra 
room needs it. 

20. If you use any fire-
wood at all for anything, 
do you mostly gather it 
yourself?
This question starts to look at 
how people secure the primary 
heat fuel source of firewood. The 
vast majority of households 
(71.4%) gather most of their 
firewood on their own. The re-
mainder (28.6%) do not gather 
most of their firewood on their 
own. Some households both 
gather and purchase firewood 
from local vendors. However, 
it is still common for house-
holds to collect most of their 
own firewood use. This statis-
tic can be useful for economic 
and fuel wood management.
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21. If others gath-
er firewood for you, 
do you purchase the 
wood?

This statistic looks at 
firewood collection be-
havior of households who 
collect firewood via other 
people. About two-thirds 
(65.9%) of households pay 
people to haul some of their 
wood. About one-thrid 
(34.1%) of households do 
not pay someone to haul 
wood for them. The intent of the question is to determine whether or not wood gathering is 
done for economic gain or because it is something being done for the household for free. It is 
possible some replies to this question could have been misinterpreted, meaning that they do not 
have anyone collect firewood for them. However, it seems that this question probably is provid-
ing reliable information about the economics of firewood collection. 

22. Where does most of your firewood come from?
This question looked at the source of the firewood that is used by households in the tri-chap-
ter area. The largest group (60.6%) have wood that is gathered on BLM lands. The next largest 
group (30.6%) don’t know where their wood is gathered. The third group (5.2%) report collect-
ing woods from Navajo or Allotment lands. Another 3.3% put “other” and .3% indicated using 
state land. 

The large amount of wood collection 
from BLM land makes sense for the area. 
A significan portion of the unknown wood 
source is probably also BLM. Chances are, 
a large amount of the unknown wood 
sources are from wood hauling vendors 
who work in the area. Usually, no one asks 
during the transaction where the wood 
came from.

23. Do you use a hot water 
heater?
Another major energy usage in the area is 
heating of hot water. About three-quarters 
(76%) of households use some type of hot 
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water heater. The remaining 24% of households do 
not report using a hot water heater. These numbers 
could reflect the number of households who have 
running water; however, that was probably a ques-
tion that should have been asked directly.

24. If so, what energy type of energy 
does hot water heater use?
There was a slightly larger number of people who 
responded to this question than responded yes to 
question #23. This discrepancy may be a major 
issue, but question #23 and this question should 
yield relatively reliable data. The energy source 
for hot water is  split. The majority (58.63%) use 
propane as their hot water fuel while the remain-
ing (41.04%) use electricity. Less than one per-
cent (.33%) reported “other.” Chances are that as 
electrification expands and its reliability remains 
high, people will continue to switch to electricity 
as a fuel source for hot water. This is probably due 
to the cost and extra work of hauling 100 lbs-pro-
pane tanks once or twice a month for hot water. 

25. What is the main type of energy 
you use for cooking?
The vast majority (79.9%) of people utilize pro-
pane for their cooking needs. The next largest 
group (11.5%) uses electricity for cooking. The 
last group (8.6%) uses firewood. 
Even with increasing electrifica-
tion, propane stills remains the 
dominant fuel source for cook-
ing. There may be several reasons 
for this. One, people might keep 
their stoves much longer than 
hot water heaters. Two, stoves 
use the propane more efficient-
ly than hot water heaters and 
don’t require refuel runs as often. 
Three, people may like cooking 
on a gas range better than on an 
electric one. 
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26. Do you cool your home in the 
summer?
Home cooling during the summer is almost evenly 
split. Households who cool (50.4%) versus those 
who don’t (49.6) is about as close of a split as any 
of the questions have come up with. Some may not 
have considered fans as a type of cooling technique 
and may have thought only of evaporative coolers 
and air conditioners as cooling methods during the 
summer.

27. If yes, how do you cool your 
home?
Of those who report cooling their home, almost 
two-thirds (64.2%) reported using fans for 
that purpose. The next largest group (26.2%) 
report using air conditioners and the last 
major group (9.1%) report using swamp box 
coolers. It may be possible that swamp box 
coolers are under-reported in this question 
because there might have been an issue with 
defining fans. Some might consider the swamp 
cooler as a fan, or those who use both fans and 
swamp coolers might have only reported fans. 

28. If no, what do you do to keep 
cooler during the summer?
More people responded to this question than 
answered “no” to #26. However, some may 
have answered even though they cool their 
house because they use another technique. 
Many answered (40.9%) that the house stays naturally cool. The next largest group uses a 
Cha’oh. This is an outdoor shade structure. Finally, 27.1% of people answered “other” for keep-
ing cool. 
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Total Estimated Household Expenditures on Food and Energy
By utilizing data collected in the food and energy surveys, we might be able to deduce estimated 
expenditures on food and energy. The food survey directly asked this question while the energy 
survey asked for usage statistics.

The largest household expenditures found by this set of surveys are car fuel and food. Car fuel 
appears to constitute a large portion of the average household’s budget in month, about $468.54. 
This would make sense considering the location of the tri-chapter area and the considerable dis-
tance that must be driven to access the major food market areas of Farmington and Albuquerque. 
Consequently, these are also areas of major employment which may also increase the fuel usage

For electricity there appeared to be a great deal of variation between chapters. Torreon had the 
highest reported household use rate at about 858 kwh/month, with Ojo Encino being the lowest 
at 460.5 kwh/month. However, Torreon had the highest number of respondents while the other 
two chapters were relatively low in esponse rate on the question. Thus using the 1.5 IQR solu-
tion is probably a useful average. Costs were estimated by using a rate of $0.10 per kilowatt hour 
and then adding a $10.00 service charge. The assumption was that the electricty reported was 
coming from Jemez Electric Co-Op.

Propane usage and costs gets a little tricky on estimating. The question was framed in pounds 
used. However, temperature differences can change the conversion of pounds to gallons. A con-
version rate was selected and should provide a decent estimate of gallons used and purchased.

Finally, firewood appears to be a very inexpensive heating solution for the tri-chapter area. 
This should be considered in programs that may seek to shift heating fuel sources.

Firewood Analysis
For a person to get a wood permit from the BLM costs approximately $10.00. To haul the fire-
wood from multiple sites back to their house can be anywhere from 50 miles to 100 miles round 
trip. This means that if the truck utilized achieves about 15 mpg, the total cost of hauling ap-
proximately 1 cord of wood is about $25.00. Of course this does not include the time and labor 
to find, haul, and process the wood, but this is why it is cost effective for people in the area. For 
a family who hauls their own wood, the total wood cost is about $225.00 per household per sea-
son. If the family elects to purchase pre-cut wood from a local Navajo dealer in the community, 
the price is going to be about $75.00 per cord. The cost for an average household receiving all of 
their wood this way would be about $650.00 per season.

Generally, households mix buying firewood from local Navajos and gathering their own wood.  
According to survey results, 71% of households gather most of their own firewood; however, 
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60% also pay someone to gather some of their wood. Sixty percent of households gather wood 
from BLM lands. Another 30% of households are not sure what the land status is of the areas 
they collect from. Chances are that many of these unsure respondents are collecting on BLM 
lands. From the previous calculations the amount an average household pays for firewood in a 
season is probably between $225.00 to $650.00 a year.

To estimate an average household cost for wood we can refer back to questions #17, 20, and 
21 of the energy survey. The vast majority of households use firewood  as a primary heating 
source. Households who collect most of their own wood is 71.4% vs 28.6% which don’t. For 
households which don’t collect most of their own wood, 65.9% pay someone to do it.

The following estimates will be based off of self-collection of cord of wood costing $25.00 and 
a bought cord of wood costing $75.00 which was the going rate for the 2011-2012 winter sea-
son. If households opted to buy their firewood from outside vendors the cost would be substan-
tially higher, but for practical purposes most households probably purchase from local vendors.
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