Sky Hi Water Improvement District

Preliminary Engineering Report

1.0 PROJECT PLANNING
The Sky Hi Domestic Water Improvement District (Sky Hi DWID) is located in eastern Arizona in a portion of the
non-incorporated areas of Navajo County. The Sky Hi development is located approximately three (3) miles north
of the Country Club area at the south end of Pinetop. The Sky Hi DWID water system identification number is
AZ04-09028. A map showing the general location of the site is shown in Figure 1.

SITE

Figure 1. Location Map
The project site is located at 112 N. Aztec Circle, Pinetop, Arizona. A Site Map is shown in Figure 2 that indicates
the location of the site in the Sky Hi Development. The purpose of this report is to provide the required information
as required in the simplified Preliminary Engineering Report.
The site is located on two (2) parcels within the Sky Hi Development. Both parcels together comprise an area of
0.68 acres. The entire site has been disturbed when it was constructed, leaving no areas in a natural condition.
An Environmental Report was completed for the project by a separate report. The site is a fenced area that has
been disturbed when the water production site was constructed. It is not expected that any endangered species
will be affected with the project. The Environmental Report indicates a mapped wetland on the site itself, however
it appears the wetland should be located in the existing wash that flows north of the site. There is no physical
evidence of wetlands on the site, therefore no wetlands will be disturbed with the project.
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SITE

Figure 2. Site Map
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2.0 EXISTING FACILITIES
The location of the water production site for the Sky Hi development is indicated on Figure 2. A more detailed
aerial photograph of the site is shown in Figure 3.

Well 55-502972 (1982)

(2) 60,000 gallon Tanks
Booster Station Building

Well 55-530348 (1991)

Figure 3. Existing Facilities Map
The facility has two (2) existing wells at the site. Based on ADWR records, the well on the south side of the
booster station building (55-530348) is 430 feet in depth and was estimated to be constructed in 1991. The well
northwest of the booster station building (55-502972) is 442 feet in depth and was constructed in 1982. The site
also has two (2) 60,000 water storage tanks that provide storage for the water system. There is also a booster
station building that is used to boost the pressure for the entire water system. A photo of the site taken from the
southeast corner of the site is shown below in Figure 4. One of the wells can be seen in the photo along with the
booster station building (green roof building).
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Figure 4. Site Photo
All of the water distribution components seem to be in good working order when there is sufficient groundwater
supply. The system uses the wells to fill the two 60,000 gallon water storage tanks. Each well has a pump that is
capable of pumping approximately 30 gpm. From the tanks, a booster station is used to increase the pressure of
the system. The system typically ranges in pressure from 50 psi to 60 psi. The booster station utilizes two (2) 15
HP booster pumps that typically alternate pumping approximately 210 gpm each. During times of high demands,
both booster station pumps turn on pumping approximately 420 gpm into the system.
The District provided demand data for 2016, 2017 and the first seven months of 2018. Using the available data for
these three years, the average daily demand was estimated for each month. The results are indicated in Table 2.
Table 1. Average Monthly Daily Demands
Average Monthly
Daily Demand
(gpd)

Month
January
February
March
April
May
June
July
August
September
October
November
December
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8,220
6,807
9,615
9,539
10,738
26,757
22,661
16,214
15,680
9,397
9,132
7,673
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3.0 NEED FOR PROJECT
It has been well documented that much of the Southwest United States are in drought conditions. The project
area in Navajo County, Arizona is experiencing these drought conditions. A map of the current drought conditions
for all of Arizona is shown on Figure 5. The information was provided by the “droughtmonitor” website.

Figure 5. Arizona Drought Map
The project site is located in a “D2” area on the figure which is designated as “Severe Drought”. Because the
District’s existing wells are relatively shallow (i.e. 120 feet and 182 feet in depth), the groundwater in the wells are
highly variable. Therefore, when there are short periods of drought, the wells are affected relatively quickly. The
reverse is also typically true, when there are short periods of rainfall, the wells recover quite quickly. An example
of this are the months going into summer of this year (2018). Based on rainfall data for the NOAA rain guage
station “Pinetop Lakeside 4.0 ESE”, the monthly rainfall was as indicated in Table 2. As can be seen in the table,
the monthly rainfall depths were very low as we went through spring and into summer. Because of the long period
of time with little rainfall (April through June), the District had problems with their wells. When the well pumps were
left to pump at the full flow rate, the groundwater in the well was reduced such that the well pumps started
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pumping some air in the water. The District was monitoring the ampere readings on the well pumps. When the
amps were abnormal, it was known that the wells were pumping air.
Table 2. 2018 Rainfall Data
Month

Rainfall Depth (inches)

January

1.82

February

2.82

March

1.05

April

0.04

May

0.46

June

0.69

July

5.34

Therefore the District had to throttle down the wells by partially closing a valve to create a higher pumping head
which then lowered the pumping rate. Under normal operating conditions, the well pumps have a capacity of
approximately 30 gpm. Based on information provided by the District operator, for a period of approximate 1.5
months this year, which included a portion of May, all of June and a portion of July, the wells were operating at
half their capacity (15 gpm). To add to the issue, these months typically have some of the highest demands of the
year, as can be seen in Table 1. The monthly demands for 2016, 2017 and a portion of 2018 are included in the
Appendix of this report.
The District operator indicated that during a normal daily water use cycle, the water storage tanks will be drawn
down approximately five feet (5’). During the early summer of 2018 when they had to lower the pumping rate of
the wells, the water depth in the tanks has been drawn down to less than half full. For the 1.5 months that the
wells ran at half their pumping capacity, the water level in the tanks were lowered to less than half full and were
falling until a sufficient amount of rainfall fell to replenish the aquifer. During this time, the wells were not able to
keep up with the demand of the system. Therefore there wasn’t enough ground water, with the depth of the
existing wells, to fill the storage tanks and recover from the peak demand times in the system. If the pumping
capacity was kept at half, the tanks would have at some point been empty.
Information was obtained to determine the possibility of having any relief from the drought in the area. Figure 6 on
the next page indicates that it is expected for most of Arizona that the drought will persist. Thefore the conditions
of the drought are not expected to become better in the near future.
The Sky Hi DWID has realized the dramatic impact of the drought. On their website (https://skyhiwater.org/), the
District has included a form that helps the District and the users to conserve water during these times of a
shortage of water quantity due to a low quantity of ground water. A copy of the form is in the Appendix of this
report. The form has different stages of drought and suggested management measures that can be met to lessen
the impacts of the drought.
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Figure 6. Drought Prediction Map
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4.0 ALTERNATIVES CONSIDERED
a) Description
Several alternatives were considered. One alternative would be to interconnect to another system and
purchase water from the system when the Sky Hi DWID is low on water. The nearest existing water system is
approximately 1.5 miles south of Sky Hi called Sierra Springs Ranch. The Sierra Springs Ranch development
only has 51 lots at full build out, therefore they have a relative small water system. The water system was
designed to provide drinking water for only the development itself, therefore it does not have the capacity to
also provide drinking water to Sky Hi and would be a hardship to provide water to both developments.
Hauling water was also considered. During peak water used periods which is typically when the least rainfall
is received, the demand can be as high as 30,000 gallons per day. It is not feasible to haul this amount of
water. There would be a high cost to purchase the equipment to haul the water and get it into the system. The
District also does not have the personnel to dedicate to the time it would require to continuall haul water.
Using surface water was briefly considered, however there are no available surface waters available near the
site.
Drilling an additional shallow well was also considered. As mentioned, the District has two existing shallow
wells that they use to provide water to the system. During times of low rainfall and drought, these wells run
low on ground water. If another well was drilled, the new well would likely have the same issues as the
existing wells, therefore not solving the problem of an inadequate quantity of water.
Providing a new groundwater supply by constructing a deep well was considered. This well would be installed
down into the Coconino Aquifer which is known to have an abundance of quality water. It is expected that the
two existing wells will continue to be used to provide water to the system, however when an adequate
quantity of groundwater is not available to run the existing wells at a maximum capacity of 30 gpm, the new
deep well could be used to provide adequate water for the system.
b) Design Criteria/Compliance Issues
Criteria used for the evaluation of the alternatives was primarily based on the reliability of the alternative to
actually provide additional water to the Sky Hi system. The criteria also included compliance issues as the
water that is provided to the system has to meet drinking water qualities.
Each alternative that was considered was evaluated based the reliability of the alternative to actually supply
water to the water system. The alternatives were analyzed to determine the reliability of the new source for
quality water that will meet safe drinking water standards.
Any changes to the water system would require permitting from ADEQ. All of the alternatives would require
compliance to ADEQ requirements for changes in providing water to the system.
c) Feasibility
Alternative feasibility was based on the criteria used for evaluation of each alternative. Connecting to the
Sierra Springs Ranch water system would not be reliable. This water system was designed for only the 51 lots
in the development. If the systems were connected, it would make both systems vulnerable to low quantity of
water, and therefore would be unreliable and not feasible. (Estimated cost of $350,000)
Hauling water was also considered not feasible. The reliability of having personnel available to haul water for
possibly a month or more at a time is not feasible for this small water system. (Estimated cost unknown)
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Using surface water is not feasible. If there was surface water in the area, it would likely not be reliable
because of the fact that it would be needed in times of drought and possibly could not be available during
these times of water shortages. (Estimated cost unknown)
Drilling a shallow well instead of deep well will obviously costs less, but would only be as reliable as the
existing wells the system already has in place. Therefore this alternative is not feasible, as it will not improve
the water system anymore than it is now. (Estimated cost of $200,000)
Based on the information above, the only feasible alternative is to drill a deep well and utilize the large
quantity of groundwater that is containted in the Coconino Aquifer that is typically between 900 – 1,200 feet
below the ground surface. This aquifer is typically not as susceptible to low rainfall and drought conditions as
the more shallow aquifers. The new well will be constructed in the existing District water production site,
therefore no additional land or easements will be required for the new well. The well will require a permit from
ADWR to drill the well and from ADEQ to connect the well to the water system. (Estimated cost of $495,685)
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5.0 SELECTION OF AN ALTERNATIVE
As mentioned in Section 4.0, the only determined feasible project to provide an alternative water source to the
Sky Hi DWID system is the drilling of a new deeper well. A new well will be the most reliable source of water that
can be utilized when the existing wells are not capable of providing sufficient water for the system’s demand. This
alternative will likely provide quality drinking water to the system, in a quantity that should be sufficient to meet the
demands of the system. It is expected that the existing wells will be used under normal operating conditions, as
they pumping costs will be lower from these two wells. The new deep well will be exercised regularly so that it will
be available to provide safe quality drinking water when the groundwater depth in the existing shallow wells isn’t
sufficient. This alternative will provide a long term solution to the lack of water that the District has experienced.
The well will need to be drilled down to the Coconino Aquifer. Typically this is approximately 900 feet to 1,200 feet
below the ground surface. Based on discussions with other water companies in the area, they have indicated that
they have wells that have actually failed (ran dry) this summer that are in the Dakota Aquifer (200’ – 500’) which is
the same aquifer the existing Sky Hi wells are drilled to, however they also indicated that the wells that are in the
Coconino Aquifer are not affected by the drought much at all. The estimated depth of the proposed well for the
Sky Hi DWID of 1,100 feet below the ground surface was based on information from an experienced well driller in
the area.
The Sky Hi DWID plans to install a well pump capable of providind a maximum of 100 gpm. At times when there
is sufficient ground water, the demand requires both wells running at the same time. Each well can pump
approximately 30 gpm, providing a flow of 60 gpm. The booster station has two booster pumps, each capable of
approximately 210 gpm. When the demand requires more flow than this, both booster pumps will run are a rate of
approximately 420 gpm. To try and keep up more closely with the demand and provide more of a factor of safety,
the District would like to install a well pump capable of 100 gpm.
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6.0 PROPOSED PROJECT (RECOMMENDED ALTERNATIVE)
a) Description
The proposed project includes the construction of a new well. It is expected that the well will be drilled
between 900 – 1,100 feet in depth. The new well will be constructed inside the existing water production site
within the Sky Hi development. The site has an existing fenced yard that contain the existing wells, storage
tanks, and the booster station building. The well will be drilled and connected to existing piping in the booster
station building to pump into the system.

Approximate
New Well Site

Figure 7. Proposed Layout Map
b)

Total Project Cost Estimate
The total anticipated project costs are shown in Table 1.
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Table 3. Construction Cost Estimate

Item
1
2
3
4
5
6
7
8
9

Description
Mobilization/Demobilization
Borehole Construction
Casing
Well Development
Pump & Motor Capable of 100 gpm
Pump Cable
Connection to Water System
Well Seal
10% Contingency

Quantity

Unit

Unit Price

1
1,100
1,100
1
1
1,000
1
1
1

LS
FT
FT
LS
EA
FT
LS
EA
LS

$
$
$
$
$
$
$
$
$

12,000
230
60
18,000
20,000
28
8,000
850
40,600
Total

Total
$ 12,000
$ 253,000
$ 66,000
$ 18,000
$ 20,000
$ 28,000
$
8,000
$
1,000
$ 41,000
$ 447,000

Using the total construction costs in Table 2, the total project costs were estimated. The estimated total project
costs are indicated in Table 3.
Table 4. Total Estimate Project Costs

Item

Description

Quantity

Unit

Unit Price

Total

1
2
3
4
5

Construction
Permits
Preliminary Engineering
Legal/Administration Costs
Engineering Design

1
1
1
1
1

LS
LS
LS
LS
LS

$ 447,000
$
1,250
$
6,200
$
1,800
$ 26,500

$ 447,000
$
1,500
$
6,200
$
2,000
$ 26,500

6

Engineering - Bidding Assistance &
Construction Services

1

LS

$

$

15,300
Total
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7.0 CONCLUSIONS AND RECOMMENDATIONS
The Sky Hi Domestic Water Improvement District has experienced a low volume of groundwater at times, leading
to lower production of their existing wells. It is my professional opinion that the community has experienced a
significant decline in the quantity of water that is attributable to the current drought conditions and that the
proposed project is necessary to alleviate this problem. By constructing a new well that is deeper in the auifer,
they water system will have additional water during dry times in the year.
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APPENDIX
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SKY HI DWID WATER DEMANDS
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SKY HI DWID DROUGHT CONTINGENCY FORM
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ADWR WELL 55-502972 INFORMAITON
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ADWR WELL 55-530348 INFORMAITON
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