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1. 

I. Introduction 

This document assesses the Countryside Homeowners Association (CSHOA) water system infrastructure 
for future service within the existing subdivision/water service area. Conceptual plans for improvements 
to the existing system are presented in this report, along with estimated costs. 

The CSHOA water system consists of four wells, two well houses, one bolted steel storage tank and a 
network of 4-inch to 8-inch diameter distribution piping to serve the existing system customers. The 
anticipated long-term water needs are not expected to grow substantially as the subdivision is essentially 
fully built out. It is possible that a few adjacent lots to the subdivision could request to be connected, but 
future connections are estimated to be less than five services. Improvements needed to serve the existing 
system are mainly due to the ageing system, water quality and quantity.  

The water system improvements recommended in this report are for planning purposes and are based on 
the best available information. The historical and estimated future water demands, supply or storage 
volumes are not necessarily complete or correct in every detail. Engineering judgment as well as 
engineering standards and criteria have been used to evaluate the infrastructure conditions and needs. 
Water system demands and capacities fluctuate on a frequent basis due to seasonal demands and 
mechanical failures respectively. The intent of the study is to provide data with the correct order of 
magnitude so the CSHOA can evaluate the benefits and disadvantages of proposed system modifications. 
Every water system operates differently based on specific needs of the system. The CSHOA has the 
authority to set certain local water system standards and operating criteria based on system needs not 
necessarily regulated by EPA and SDDENR. The standards used in the report can be modified based on 
CSHOA’s needs and operating style. 

The report is based on a site visit and water system data and maps provided by the CSHOA and 
SDDENR. The actual future climate conditions and hydro-geological conditions are beyond our control 
and will always be variable for the system.  

The life expectancy and condition of existing water system infrastructure has been assumed and will vary 
based on actual usage, maintenance programs, site conditions, acts of God, quality of the original facility 
components, material defects, and related factors. Typical replacement times have been reviewed for this 
project based on similar water systems. 

New water system infrastructure costs are compared with recent historical construction cost data for 
similar work. The cost estimates are not based on surveys, detailed designs or actual quantity tabulations. 
The cost estimates identify the magnitude of the project. Costs will be dependent upon final designs and 
bidding climate at the time of construction. Current local costs were reviewed in preparing this estimate, 
but may not necessarily reflect future costs. The costs should be updated on an annual basis and reviewed 
prior to final construction planning. 
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II. Project Planning Area 

The initial water system for the Countryside Subdivision was built in the early 1980’s. CSHOA became 
the trustees for the water system in 1993 as part of an agreement made with the subdivision developers in 
the infancy of the development. In order to continue to effectively serve existing demand, the CSHOA 
proposes to improve its aging water distribution system through a series of rehabilitation and upgrade 
projects. Many of the existing wells, well house components and distribution components have reached 
the end of their useful life and are in need of complete replacement or major rehabilitation. The goal of 
the project is to address the needs of the system.  

A. Location 

The Countryside Subdivision is located southwest of the City of Rapid City in Pennington 
County, South Dakota. Adjacent property on the north, east and west sides of the subdivision 
were annexed into the City of Rapid during the development of Red Rocks Subdivision. 

Access to Countryside subdivision is off of Sheridan Lake Road. Figure 1 shows the location 
with respect to the Rapid City. All of the water system components included within the 
system are located within the subdivision except the water storage tank located southwest of 
the subdivision in the adjacent Tract A and a single water service line to the Paulson property 
located between the south side of the subdivision and Sheridan Lake Road. The water storage 
tank is located on a permanent easement within Tract A. Existing water system component 
locations are shown in Figure 2. 

B. Environmental Resources Present 

An environmental report (ER) has not been written to date as a proposed project is not yet 
finalized.  Once a proposed project is selected an ER will be done and should be reviewed for 
detailed environmental references. Environmental issues are not anticipated due to the 
previously disturbed areas with the subdivision. 

C. Growth Areas and Population Trends 

The Countryside subdivision is fully developed and is not expected to grow or shrink 
substantially in the future due to its desirable location adjacent to the City of Rapid City. It is 
possible that additional subdivision of adjacent Tract A and the Paulson property could add a 
few (2-5) more water service connections but the impacts to the system for the purposes of 
this report would be negligible. 

CSHOA currently has 197 (196+Paulson) water service connections and serves on average 
493 people (estimated at 2.5 persons/dwelling unit). 
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III. Existing Facilities 

The Countryside Subdivision is an area with aging infrastructure. Existing wells and system components 
have reached the end of their useful life and are in need of major rehabilitation and or complete 
replacement. 

A. Location Map and System Layout 

A summary of the existing system layout is provided in Figure 2. The water system provides 
potable water to 197 residential services. All but one service is within the Subdivision limits. 
The supply source is groundwater from the Madison, Minnelusa, and Deadwood aquifers at 
depths ranging from 610 feet to 1,407 feet below the surface. Four wells with submersible 
pumps deliver water directly to the distribution system with no start up bypass pumping. 
Wells #1 and #4 are located adjacent to each other off of Waxwing lane and are routed 
through a common well house where sodium hypochlorite (chlorination) and fluosilicic acid 
(fluoridation) are added as well as metering. Wells #2 and #3 are adjacent to each other and 
are located off of Tanager Court. Similar to wells #1 and #4 chemical addition as well as 
metering happens within a common well house. Water storage is provided by a single bolted 
steel 176,000 gallon ground-level tank at elevation which pressurizes the distribution system. 
The distribution system is a network of 4-inch to 8-inch diameter PVC mains. A significant 
pressure differential happens across the system due to over 200 feet of elevation difference 
without system pressure reducing valves. It is likely that homes in the higher elevations have 
booster pumps and those at lower elevations have in-home pressure reducing valves. 

Existing mapping indicates that water services are copper however the water system operator 
and other water system information indicate that water service lines were originally installed 
with polybutylene pipe. The following observations and inventory was recorded during the 
water system site visit and operator interview. 

B. History 

Below is information summarized from the Countryside Water System Welcome Letter, 
(Barth Lippert, March 11, 2012): 

The initial water system for the Countryside Subdivision was built in the 
early 1980’s. In early 1993 the CSHOA purchased the original water 
system from the Builders Development Group for $1.00 as a part of an 
agreement made with financiers in the infancy of the development. The 
original water system consisted of two deep water wells, one storage tank, 
and approximately 10 miles of pipeline. Well #1, located near Waxwing, 
was drilled 1981 into the Deadwood Formation. Well #2, located behind 
Tanager Court, was drilled in 1988 into the Deadwood Formation. The 
storage tank is located on a permanent easement off Pinon Jay Circle at 
the top of the hill. 
In 2001, Well #3 was drilled into the Minnelusa/Madison Formation. This 
well was located with Well #2 behind Tanager Court. Well #4 was drilled 
in 2002 into the Minnelusa/Madison Formation and is located with Well #1 
near Waxwing. It was later determined that wells #1 and #2 contain 
radiological contaminants that need to be monitored and can only be used 
for 4 months of the year. Thus wells #3 and #4 are the primary wells. Wells 
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#1 and #2 are normally used during the summer months when there is an 
increase in demand. 

The water well pump for Well 4 was replaced in April of 2012. There are not many water 
system records that exist and it is not known when other system components were upgraded 
or replaced. It is estimated that components have been replaced on an as needed basis. This is 
based on observations of the existing conditions found in well houses (1 and 4) and (2 and 3). 

Financial accounting records for Countryside indicate that there was some well work 
completed by Cimarron Drilling and Dakota Pump and Control, Inc. in 2008. 

C. Condition of Facilities 

1. SUPPLY -- Wells 1 and 4 and Combined Well House 

 

 
 
 
 

Wells 1 and 4 Well House Well 1-1980 

Well 4 pressure transducer Well 4-VFD 

Well 4 - 2002 
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Well 4-chlorine and fluoride pumps 

Well 4-storage room 

Wells 1and 4-mechanical 
piping 
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Well 1 is located within the Deadwood Formation and can produce approximately 102 
gallons per minute (GPM). Well 1 was drilled in 1980. Due to the high level of radiological 
contaminants, it is not suitable for permanent use and its designated status is “Emergency” 
with the South Dakota Department of Environment and Natural Resources (SDDENR). 
Currently it is inoperable as there is no hardware (soft start or Variable Frequency Drive 
VFD) to start the pump. Verbal interview indicated that it has been several years since Well 1 
has been run. Water from Well 1 could be mixed with Well 4 water in high demand 
conditions within the summer months, however additional water quality testing would be 
necessary to ensure contaminant levels are not exceeded. In addition, well start up by-pass 
pumping would likely be needed to flush fine particles that are often present at pump start up 
or high pumping rates. If Well 1 was operational treatment could only consist of chlorination 
(sodium hypochlorite) and fluoridation (Fluosilicic acid). 

Well 4 was drilled in 2002. It is located within the Madison Formation and produces roughly 
31 GPM. This is down from the 2002 estimate of 40 gallons per minute from the well 
driller’s log. Loss of production is possible over time due to varying elevations of aquifer 
potentiometric surface and aquifer plugging. Since 2002, Well 4 has been the work horse for 
the water system pumping virtually 24 hours a day when in operation. Due to its location 
within the system, Well 4 pumps against less static head and thus is more efficient to run than 
Well 2 or Well 3. Water quality from Well 4 is in compliance will all physical and chemical 
parameters regulated by the Federal Safe Drinking Water Act and SDDENR Drinking Water 
Standards with the exception of iron concentrations which have tested as high as 2.75 mg/l 

Well 1 inlet 

Well 4 inlet disassembled for 

maintenance 
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and as low as undetectable. It is recommended that additional sampling take place to 
determine an average for Well 4. Well 4 is suitable for continued use. Existing treatment of 
Well 4 water consists of chlorination (sodium hypochlorite) and fluoridation (fluosilicic 
acid). 

Combined Well House for Wells 1 and 4 is the original well house for the water system and 
was likely constructed after completion of Well 1. It is located off of Waxwing lane. Access 
to this well house limited. Parking is located in Waxwing lane and there is a steep sidewalk 
down to the well house. It appears that the exterior of the well house has been painted and the 
roof replaced at some point in the past. The interior of the well house is in deteriorated 
condition. System piping is rusted and galvanized pipe has been replaced as needed over the 
years. Well 4 is plumbed such that it crosses the middle of the room and the operator must 
walk underneath the plumbing to get to the well control Variable Frequency Drive (VFD). 
Well 1 pump controls are not present and the electrical system has been modified over the 
years. It is not clear what within the electrical system is active and what is abandoned. 
Interior sheetrock has been replaced with concrete board in various locations. There is a 
window but no exhaust fans within the main room or adjacent storage room. Chemicals are 
located next to each other and within the same room as the mechanical piping. The supervisor 
control and data acquisition (SCADA) system monitors temperature, loss of power, and 
intrusion. Recommendations from the 2010 SDDENR Survey included adding personal 
protective safety equipment including gloves, goggles, and aprons. Also recommended was 
adding secondary containment for the chlorine and fluoride chemical tanks. The well house is 
suitable for continued use, but significant upgrades to the interior of the well house should be 
considered and are discussed within this report. 

2. SUPPLY -- Wells 2 and 3 and Combined Well House 

 

 

Wells 2 and 3 Well House 

Well 3- 2001 

Well 2- 1990 
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Well 2 is located within the Deadwood Formation and can produce approximately 126 
gallons per minute (GPM). It was drilled in 1990. Due to the high level of radiological 
contaminants, it is not suitable for permanent use and traditionally has been used only during 
the summer months during peak use periods. It is mixed with Well 3 water when in use. Its 
designated status is “Standby” with the (SDDENR). In 2010, the SDDENR noted the 
following in regards to chemical monitoring at wells 2 and 3: 

Chemical monitoring has been required only from Well 4 since 2004 when 
it began operating as the primary source of water for Countryside. Wells 2 

Wells 2 and 3 outlet to distribution 

Well 
2 
inlet 

Secondary Containment of Chemical Tanks 

Chemical injection pumps 

VFD’s and Electrical 
Panels 

Well 3 inlet and meter 
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and 3, because of elevated radiological chemicals, became standby 
sources. 
The Drinking Water Program requires chemical monitoring from any 
source used more than 4 months a year, and at our option, if the source 
provides more than 25% of the supply. According to water production 
records obtained during the inspection, Wells 2 and 3 (combined entry 
point) provided half of the water during 2009. Check pumpage records to 
verify the frequency and volume of use from each of the wells (entry 
points). Chemical monitoring of Wells 2 and 3 may again be required if 
they continue to provide a significant percentage of the water supply. 

Treatment of Well 2 water consists of chlorination (sodium hypochlorite) and fluoridation 
(fluosilicic acid). 

Well 3 information indicates that it is located within the Minnelusa Formation and can 
produce approximately 40-44 gallons per minute (GPM). Potentiometric levels within the 
well indicate that it is likely under the influence of the Madison aquifer. It was drilled in 
2001. Well 3 water is suitable for continued use. It is designated as “Standby” with the 
SDDENR, however pumping records indicate that it was used as the secondary well in 2010 
and the primary well in 2011 when Well #4 was out of service. At the time of this report, 
discussions with the SDDENR to update the designation of this well were not finalized. It 
could not be determined from the water sampling records if the results were a combination of 
Well 2 and Well 3 water or only Well 3 water, however operator interview indicated that 
Well 3 water is in compliance with physical and chemical parameters regulated by the 
Federal Safe Drinking Water Act and SDDENR Drinking Water Standards. Treatment of 
Well 3 water consists of chlorination (sodium hypochlorite) and fluoridation (fluosilicic 
acid). Similar to the Madison Formation, the Minnelusa Formation can produce fine particles 
from the rock formation at start-up or high pumping rates. Currently there is no start-up by-
pass for Well 3. 

Combined Well House for Wells 2 and 3 is located east of Tanager Court and is accessed 
via an access road off of Tanager Drive (Refer to Figure 2). The exterior of the well house 
has been maintained, but the wood siding is showing signs of deterioration. The interior of 
the well house has had recent electrical improvements (estimated 2008) as well as a new 
variable frequency drive (AB Powerflex 700). Chemical tanks are located within secondary 
containment. Chemical pumps are diaphragm due to high system pressure (130 psi) at the 
injection point. Some of the interior sheet rock has been replaced while other sheet rock is 
warping and peeling. There is no ventilation within the well house. Interior piping is a 
mixture of ductile iron, galvanized steel, and PVC pipe. Metallic piping is rusting and in 
deteriorated condition. Chlorine and fluoride are located next to each other and within the 
same room as the mechanical piping. There is no pump by-pass for Well 2 or Well 3. System 
piping routes flow from Well 3 through Well 2 meter so it must be subtracted to obtain actual 
Well 2 productions. 

Well Summary 

Figure 2 shows the locations of the four existing wells. The numbering indicates the sequence 
in which the wells were constructed and placed into service. Well 1 dates from the 1980 and 
Well 4 was constructed in 2002. The current pumping rates, age, conditions, and 
recommendations are shown below. 
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Typical Initial Current Water

Well Pumping Service Well Quality

No. Rate Date Age Issues Recommendations

1 102 1980 32 years Yes Retain as Emergency Standby

2 126 1990 22 years Yes Replace or Treat Water

3 40 2001 11 years No Upgrade Well house

4 31 2002 10 years No Upgrade Well house

Total(GPM): 299 Average: 19 years

WELL SUMMARY

 

Well maintenance costs and records were reviewed for the past five years to review the 
number of well service calls and costs. The CSHOA has spent approximately $83,900 over 
the past 5 years to make repairs to the system including meter maintenance, water leaks, 
repairs, maintenance, pump and well work, and electrical upgrades. The costs were not 
necessarily for new improvements, but for repairs to keep the wells operational. 

The problem for the CSHOA lies in the months of July and August when demand is highest 
and wells are required to keep up with peak period/day demand. Based on the age, quality, 
and condition of Wells 2, 3, and 4, it is recommended that the system provide an adequate 
safety factor on well supplies for the system. 

Water system records from 2005, 2006, 2007, 2010, and 2011 were reviewed. These records 
were complete and not missing data. Also 2005-2007 were much drier years than 2010 and 
2011 so peak summer demands could be reviewed compared to climatic changes. The system 
records show that from 2005-2007 and 2010-2011, the water system typically produced 
between 29 MG/year and 31 MG/year. Water loss records are incomplete with the exception 
of 2011 which is estimated at 33%. Polybutylene pipe was used for water services and it is 
likely at the end of its useful life. Additional water system leaks specifically related to the 
water services are possible in the next 5-10 years. It is recommended that the system should 
plan and budget appropriately for such events by providing an adequate safety factor for the 
system. It is also recommended that all of the water services be leak tested and budgetary 
measures be taken to resolve water system leaks. 

The CSHOA available water supply is reviewed in the following tables. The Supply 
Situations below identify different scenarios for existing possible conditions. Because the 
subdivision is fully built out, water system usage is not expected to significantly increase in 
the future. The ability of the wells to provide adequate supply must be evaluated on an annual 
basis or more frequently. 

Although continuous pumping is not recommended long term, the theoretical current 
maximum daily water production rate, with 24 hours of continuous pumping, is as follows: 

Maximum Daily Water Production Scenarios 

Wells 1(102 GPM) , 2(126 GPM), 3(40 GPM), 4(31 GPM): 

 299 GPM x 24 hrs/day x 60 min./hr. = 430,000 gal./day 

Well 1 is currently inoperable and has not been in operation for several years due to high 
radium levels. Well 2 is also high in radium levels and is currently blended with Well 3. As 
previously noted, the DENR has allowed the use of Well 2 for four months of the year and 
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only 25% of the total water for the system which has been exceeded in recent years. Exact 
radium level for Well 2 is unknown. Bringing Well 1 back online and estimating a blend rate 
of 50/50 by volume for wells (1 and 4) and wells (2 and 3), production would be as follows: 

Wells 1(31 GPM), 2(40 GPM), 3(40 GPM), 4(31 GPM): 

 142 GPM x 24 hrs/day x 60 min/hr = 204,500 gal./day 

Current production is lower due to Well 1 being offline and designated emergency. 
Removing Well 1 yields the following:  

Wells 2(40 GPM), 3(40 GPM), 4(31 GPM): 

 111 GPM x 24 hours/day x 60 min/hr = 160,000 gal./day 

During dry years, pumping production records indicate that average summer day demand 
exceeds the pumping capacity. Pumping records indicate that Well 2 has been mixed at a 
higher ratio in the past to make up this shortfall. Well 2 has likely been operated between 40 
GPM and 126 GPM which would be the following: 

Wells 2(100 GPM), 3(40 GPM), 4(31 GPM): 

 171 GPM x 24 hours/day x 60 min/hr = 246,000 gal./day 

3. STORAGE 

Water storage is provided by a single ground-level bolted steel storage tank. The tank is 
roughly 168,500 gallons and is located southwest of the subdivision within a permanent 
easement. Refer to Figure 2. High-water elevation of the tank is estimated at 4,130 ft based 
off of approximate ground elevation and gauge pressure readings within the well houses. This 
elevation provides service pressure above the recommended 35-psi minimum to 
approximately 189 of the 197 service connections. Homeowners with low water pressure 
have indicated concerns to the Association. It is likely that others have booster pumps 
installed within the homes. The existing water tank is aging and leaks have occurred in the 
past. Refer to photo below and inspection reports included in the appendices. 

System pressures are monitored continuously via pressure transducers within each of the well 
houses. The variable frequency drives (VFD’s) turn the well pumps on and off automatically 
in response to system pressures however due to system head losses; the operator has to create 
set points on the system to offset the head losses. It is recommended to install the pressure 
transducers within the tank if supervisor control and data acquisition (SCADA) 
improvements to the system are made. 
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4. DISTRIBUTION SYSTEM 

The existing distribution system is a mix of 4” to 8” PVC pipe. Refer to Figure 2. The 
distribution system supplies water to customers at working pressures in the range of 25 psi to 
120 psi. System pressures at ground level are estimated based on aerial contours on Figure 3. 
No pressure reducing valves are used within the system and it is likely that homes with higher 
pressure have installed pressure reducing valves at the water service termination points. Ten 
State Standards recommends working pressures within the system stay above 20 psi in all 
flow conditions and recommends system pressures of 60-80 psi, but not less than 35 psi.  It is 
preferable for pressures to be in the 40-80 psi range but specific criteria vary by municipality.  
When pressures are less than 40 psi complaints of annoying pressure drops and reduced flows 
are common when more than one appliance is operating.  When pressures are above 80 psi, 
faucets and other spigots with rubberized seals not designed for high pressure can leak.  The 
City of Rapid City Infrastructure Design Criteria Manual requires a minimum static pressure 
of 40 psi and a maximum static pressure of 135 psi.  When pressures are above 90 psi, the use 
of system pressure reducing valves can be considered based on the number of homes served.  
It may be more cost effective to install pressure reducing valves on each home. 

 

168,500 Gallon Water Storage Tank 
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As indicated in the well summary section, water services were installed with blue 
polybutylene pipe. Polybutylene is a form of plastic resin that used in the manufacture of 
water supply piping from the late 1970’s to the mid 1990’s. Polybutylene piping systems 
were used for underground water mains and as interior water distribution piping. It is thought 
that the use of oxidants in the public water supply systems, such as chlorine (sodium 
hypochlorite) react with the polybutylene piping causing the pipe to become brittle and lose 
tensile strength. Every system is different and system failures are unpredictable. It is 
recommended that water service connections be leak tested and budgetary measures be 
implemented to respond to potential future leaks. Because water pressures within the system 
are significantly above accepted levels, water system loss could be amplified. 

D. Existing Financial Status and Water Rates 

Financial statements from the subdivision will be submitted under separate cover. As of June 
30, 2011 current cash assets included $64,712 in checking, $91,369 in money market/savings 
and $177,700 in CD’s for a total of $333,781. The Association maintains a reserve at all 
times. 

Major system expenses involve system repairs, water operator salaries and operational costs, 
such as electricity. Maintenance costs for the system are trending up and leaks within the 
system are a continual problem. The chart below indicates maintenance only costs since 
2007. 

 

Countryside Homeowners Association has been saving for capital improvements for several 
years by the use of a $15 capital improvements fee in addition to the water rate. On January 
10, 2012, the Board of Directors proposed to increase the water rates to $20 for the first 1,000 
CuFt and an additional progressive usage rate for water after the first 1,000 CuFt. Proposed 
rate increases are $2.05 per 100 CuFt from 1001 to 2,000 CuFt, $2.10 per 100 CuFt from 
2001 to 3,000 CuFt and so on. The rate increase was a result of an internal review which 
indicated that the system was running in the red roughly $750/month. 

 



17. 

Water rates were reviewed for some of the surrounding water systems and are summarized 
below: 

$0.00

$20.00

$40.00

$60.00

Colonial Pine Hills 

Sanitary Dist.

Countryside HOA Rapid City Rapid Valley 

Sanitary Dist.

$59.00

$35.00 $38.20 $35.84

2012 Residential Water Rate Comparison

Residential Water Rates (7,500 Gallons)

*Water rates based on 1" Meter Size.
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IV. Need for Improvements 

The primary need for improvements is the deterioration of the existing system components along with 
water supply and storage deficiencies. Other factors include security, operation, and maintenance. 

A. Health, Sanitation and Security 

There are health and sanitation concerns with the system. The primary concern with the 
system is the Deadwood Formation Wells (1 and 2). These wells have much higher 
production than the Madison and Minnelusa wells but are high is radiological contaminants 
and can only be used for 4 months of the year. In addition, wells 1 and 2 can only produce 
less than 25% of the annual water. There is no way to bypass pump from either well site to 
keep solids from being pumped into the system at well start up. Security concerns exist at all 
facilities. Although hidden well in the trees, the existing water storage tank is not located 
within security fencing. The well houses and well heads are unprotected by security fencing 
however door locks and entry alarms are present in the well houses. Ventilation at the well 
houses is non-existent. This has contributed to mold on the drywall and insulation. Chemicals 
are located adjacent to each other within the well houses and have caused severe mechanical 
piping oxidation. There is no secondary containment at combined well house 1 and 4 for 
chemicals. 

B. System Operation and Maintenance 

Operation and maintenance is an ongoing requirement with the aging system. The SCADA 
system is antiquated and is essentially an alarm system. It lacks “logic” to properly control 
the VFD’s for the wells. Well shut off and start up is not always predictable due to current 
configuration. 

The system currently does not have adequate looping for fire flow availability within the 
system and the subdivision is located within and adjacent to heavily wooded areas. 

The water service lines in the system are polybutylene and should be replaced. Some of the 
water service lines have failed, but specific records for repairs do not exist. It is anticipated 
that system leaks will continue to be on ongoing maintenance issue. 

C. System Capacity 

The existing system capacity is dependent on the capabilities of the wells and the amount of 
storage available. The adequacy of the system’s capacity depends on the water system 
demands and its hydraulic capacity to deliver water to the services. 

1. Water Demand 

Water consumption changes with the seasons, the days of the week, and hours of the day, 
and fluctuations are greater in small systems than in large communities. Variations in 
water consumption are normally expressed as ratios to the average day demand and these 
ratios are called peaking factors or coefficients. There are three historical water demand 
rates involved in water supply design. These water demand factors are: 
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� Average Daily Demand:  the average of the total amount of water used each day 
during a one-year period. 

� Peak Daily Demand:  the maximum total amount of water used during any 24-hour 
period in a three-year period. 

� Peak Hourly Demand:  the maximum amount of water used in any single hour, of any 
day, in a three-year period.  

Water supply design is normally based on peak day demands plus fire flow requirements. 
At a minimum, the source of supply should be capable of meeting the peak-day system 
demand and storage should not be relied upon for shortfalls in supply. The American 
Water Works Association (AWWA) recommends supply safety factors between 1.25 and 
2.0 for peak day. Demand near peak day may occur over several consecutive days and 
this must be considered by the system planner/designer. It is common for systems to 
provide a source of supply that meets peak day demands with additional supply for peak 
hour demand coming from storage. Consideration must also be given to water demand 
during emergencies or when ground water wells are out of service. In most cases, water 
supply is designed to meet peak-day demands with one of its larger wells out of service. 

Daily meter readings were not available for the system, however, based on meter 
readings, averaged over several days, demands for the system are: 

Average Day Demand: ........................ 73,000-84,000 GPD 

Average Summer Day Demand: ......... 137,000-192,000 GPD 

Peak Day Demand (Estimated): .......... 270,000 GPD 

Peak Days (270,000 GPD 8/12/2004)(222,000 GPD 7/28/2006)(254,000 GPD 7/9/2007) 

Recommended Supply (1.25)(270,000 GPD) = 337,500 GPD = 234 GPM 

These demands were derived from summarized meter records tabled on the next 
page. 

Water records were reviewed and demands were computed based on complete data sets. 
2005-2007 were relatively dry years while 2010-2011 were relatively wet years so the 
range in demands could be evaluated based on differing climatic conditions. Results for 
each of the data sets are shown in the following table. 
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Total

Gallons/yr GPD GPD/DU GPM GPM/DU

2005 30,728,600 84,188 427 58 0.30

2006 30,812,700 84,418 429 59 0.30

2007 30,106,200 82,483 419 57 0.29

2010 26,652,400 73,020 371 51 0.26

2011 29,344,800 80,397 408 56 0.28

Total Gallons

for Peak Period GPD GPD/DU GPM GPM/DU

2005 9,012,600 160,939 817 112 0.57

2006 10,118,000 190,906 969 133 0.67

2007 9,808,800 192,329 976 134 0.68

2008 8,424,700 162,013 822 113 0.57

2010 9,143,900 147,482 749 102 0.52

2011 8,495,000 137,016 696 95 0.48

Total Gallons

for Peak Period GPD GPD/DU GPM GPM/DU

- 270,000 270,000 1,371 188 0.95
GPD= Gallons per Day

GPD/DU= Gallons per Day per Dwelling Unit

GPM= Gallons per Minute

GPM/DU= Gallons per Minute/Dwelling Unit

SYSTEM PUMPING SUMMARY (Wells 1, 2, 3, 4)
Average Day Demand

Average Peak Summer Day Demand (July & August)

Peak Day Demand (Estimated)

 

CSHOA water system demands are similar to the demands for Colonial Pine Hills 
Sanitary District located adjacent to CSHOA on the south side of Sheridan Lake Road.  
Average Peak Summer Day Demands average between 0.46 to 0.71 GPM/DU (data from 
2003 to 2008).  These demands are typical for residential neighborhoods with sprinkler 
systems and are above the City of Rapid City average of 0.52 GPM/DU(source: Planning 
Report for Skyline, Terracita, Southwest, Carriage Hills, and Future Southwest Rapid 
City Water Service Zones, CETEC Engineering Services, Inc., April 25, 2006) 

Production Safety Factor operating wells 2 (100 GPM), 3(40 GPM), 4(31 GPM) (24 
hour continuous production) 

73.0
GPD 337,500

GPD246,000

UseDayPeak

ProductionMaximum
==  

Production Safety Factor operating Wells 2 (40 GPM) and 3 (40 GPM) at 50% 
blend and Well 4 (31 GPM) (24 hour continuous production) 

47.0
GPD 337,5000

GPD160,000

UseDayPeak

ProductionMaximum
==  

Water production capacity must be equal to or greater than peak-day demand to avoid 
depleting fire reserves and emergency storage. American Water Works Association 
(AWWA) references recommend that public systems have the capacity to meet peak-day 
demand with one principal source of supply out of service. The safety factor with Well 2 
out of service is as follows: 

Production Safety Factor operating Well 3 (40 GPM) and 4 (31 GPM) (24 hour 
continuous production) 

30.0
GPD 337,500

GPD102,000

UseDayPeak

ProductionMaximum
==  
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Production capacity is not adequate for peak day demands. It is marginal for peak 
summer daily demand only with Well 2 operating at peak capacity and all three wells 
pumping 24 hours. A failure of Well 2 would require emergency storage to be used and 
likely a loss of service to some of the customers located at high elevations within the 
subdivision near the water storage tank. The water system supply is not adequate without 
the use of Well 2 which exceeds radiological contaminant levels. 

Storage 

Water storage in a water system is needed to provide for flow equalization (or “operating 
storage”) during peak use periods when water use exceeds production capacity, and for 
firefighting reserves and other emergency conditions. 

Needed storage is calculated based upon the following general formula: 

SSR  = OS + (larger of FR or ER) 

 Where 

SSR = Supply Storage Required 

OS = Operating Storage 

FR = Fire Reserves (needed fire flow x duration) 

ER = Emergency Reserves (storage needed to meet domestic demands when 
some or all supply sources are out of service, such as extended power outage). 

Operating storage equal to 25 percent of peak-day demand is typically sufficient to meet 
diurnal peak-use-period demands, and is the value recommended for storage analysis. 

Fire flow requirements based upon current International Fire Code Standards are as 
follows: 

Fire Flow 

Single Family Residential (under 3600 SF):  1,000 GPM for 2 hrs. = 120,000 Gal. 

Due to subdivision being located within a wooded area and adjacent to areas that border 
the national forest, an increased fire flow criteria should be considered.  Local City of 
Rapid City residential fire flow criteria is 1500 GPM for 2 hours. 

1,500 GPM for 2 hrs. = 180,000 Gal. 

For the purposes of this report, 180,000 gallons will be used. 

Reserve storage needs for non-fire emergencies is a local decision based upon reliability 
of supply sources, electrical systems, emergency backup power and well service 
company availability.  

Because the system has multiple sources of supply and power within the system is 
reliable, large emergency reserves do not appear to be warranted. For purposes of this 
study, the reserve storage is estimated to be one day of storage during summer use 
demand roughly 190,000 gallons. Storage reserves are assumed to be the controlling 
criteria, and are used for calculating storage needs. 
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The needed storage reserves for the system are calculated as follows: 

Supply Storage Required 

SSR = OS + ER 

 = .25(270,000 gal.) + 190,000 gal. 

 = 258,000 gallons 

The existing water storage tank is 168,500 gallons which is 90,000 gallons less than 
recommended and is not adequate for the system.  

Summary 

The existing water production capacity is not adequate for current users without the use 
of Well 2 which can only be used for four months of the year. 

A safety factor for emergency conditions does not exist unless Well 1 becomes 
operational. 

The existing storage capacity within the system does not meet recommended criteria.  

The recommended criteria for evaluating the system are summarized following. 

Planning Criteria for Water System for Hydraulic Modeling 

Production Capacity: Meet Peak-Day Demand with a Minimum Safety Factor of 1.25. 

Storage Volume: 25% of Peak-Day Demand plus Emergency Reserve of 190,000 
gallons. 

Distribution Sizing/Looping: Minimum 35 psi @ Average Demand 
Minimum 20 psi @ Peak-Day Demand + Fire Flow, Velocity 12 fps. 
Minimum 6" pipe size 

Distribution Sizing and System Pressure 

Water main sizing is critical in the delivery of peak hour demands and for providing 
adequate fire flows. The Ten States Standards state the minimum size of water main for 
serving fire hydrants shall be 6-inch diameter. Large sized mains may be required to 
provide required flow for system demands.  

Hydrants should be located at all dead ends for flushing purposes and should generally be 
spaced at 450 ft. to 600 ft. throughout the system. A regular flushing schedule is 
recommended for all systems on an annual basis or as required. System dead ends may 
require more frequent flushing to remove solids and improve water quality. 

The normal working pressure in the distribution system should be approximately 60 to 80 
psi and not less than 35 psi according to the Ten States Standards. Low pressures, below 
30 psi, cause annoying flow reductions when more than one water-using device is in 
service and high pressures may cause valves and faucets to leak. The Uniform Plumbing 
Code requires that water pressures not exceed 80 psi at service connections, unless the 
service is provided with a pressure-reducing device.  
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Hydraulic Modeling and Results 

Hydraulic analysis of the water system was completed through an electronic water model 
of the distribution system. The model includes existing storage, wells and distribution 
layouts.  

The software model is a collection of network piping connected at junctions where 
sources enter the system and demand is used from the system. System data such as 
junction elevations, reservoir elevations, peak day demands, pipe size and length is input 
to develop a system model. The software calculates node pressures, velocity, and 
hydraulic grade lines from the input data. There are several parameters that affect the 
model including pipe roughness coefficients and the demands assigned to each junction. 
The Hazen-Williams formula is used to determine pipe flow and velocity using the 
selected pipe roughness, diameter and energy grade line. Minor losses are pipe losses that 
occur at fittings, valves and other appurtenances in a water system.  

The following scenarios were developed for consideration of alternative designs when 
reviewing the Countryside Homeowners Association water system. Because backup 
power does not exist at any of the well locations, system capacity was reviewed based on 
water supply from the reservoir only.  Please refer to Figures 4-8 and the appendices for 
the results of the scenarios.  Scenarios 1 & 2 analyze the existing system and its capacity. 
Scenario 3 analyzes the existing system with conceptual improvements completed within 
the subdivision.  These improvements are detailed in sections 5, 6, and 7 of this report.  
Scenarios 4 & 5 analyze regionalization connections to the City of Rapid City and the 
splitting of the subdivision into two pressure zones in order to tie to the City system.  
Again, these improvements are detailed in sections 5, 6,  and 7 of this report. 

Scenario 1 – Existing System – Average Day Demand 

Scenario 1 analyzed the existing system for average day demand with capacity and 
pressure only coming from the water storage tank. The analysis was used to define the 
existing system and understand the current fire flow availability of the system. This 
scenario was also utilized as a base for comparison with results obtained in all possible 
future scenarios. 

Scenario 2 – Existing System - Peak Day Demand 

Scenario 2 was used to analyze the existing system for peak day demands plus fire flow 
demands. Results obtained were used as a base for comparison with possible future 
scenarios and system improvements. 

Due to the existing distribution system network size and layout, the recommended 1500 
GPM is not available within the subdivision.  

Scenario 3 – Proposed Peak Day Demand w/Looping and Main Upsize from Tank to 
System 

Scenario 3 was used to analyze proposed looping and other system alternates that could 
be implemented within the CSHOA water system. 8” PVC water main loops were 
installed from Waxwing to Pinion Jay and from Raven Circle to Tanager. The water 
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transmission main from the tank to the distribution system was also upsized from 8” to 
12” PVC. 

Due to the looping and transmission main upsize, fire flows within the system can be 
significantly improved with virtually all of the subdivision less the 6” mains in the cul-
de-sacs at or above the 1500 GPM requirement. 

Scenario 4 – Peak Day Demand Connection to City of Rapid City Carriage Hills 
Zone 

Scenario 4 was used to analyze part of the system for the regional water system 
connection alternate to the City of Rapid City (CORC) System. Due to elevations within 
the existing CSHOA system, connection would require the system to be split into two 
pressure zones, the Selador Zone with HGL of 4220 and Carriage Hills Zone with HGL 
4025. Scenario 4 analyzed the connection to the Carriage Hills Zone. Water for the 
Carriage Hills Zone is stored in the Red Rock Tank located on the west side of 
Countryside. Scenario 4 analyzed: 

• 8” connection to the existing CORC 16” main in Prestwick 

• 8” connection to the existing CORC 8” main in Muirfield 

• 8” interior system loop from Raven Circle to Tanager. 

• Removal of CSHOA water storage tank. 

Although system pressures would be reduced by approximately 43 PSI in the low 
elevation areas of Countryside, fire flow is at or above the 1500 GPM requirement except 
in the 6” mains in the cul-de-sacs. 

Scenario 5 – Peak Day Demand Connection to City of Rapid City Selador Zone 

Similar to scenario 4, scenario 5 was used to analyze the regional water system 
connection alternate to the City of Rapid City. Scenario 5 analyzed the part of the system 
that would be connected to the Selador Zone. Water for the Selador Zone is provided via 
the constant pressure Red Rock Booster Station that pumps water from the Carriage Hills 
Zone to the Selador Zone. Pumps within the booster station would need to be upsized to 
pump the required fire flows. Scenario 5 analyzed: 

• 8” Connection to the existing CORC 8” main in Meadowlark Drive. 

• 8” Connection to the existing CORC 8” main in Prestwick 

• 8” interior system loop from Waxwing to Pinion Jay 

• Removal of CSHOA water storage tank. 

Pressures were determined to be adequate in nearly all parts of the system after the 
connections; however the model indicated low elevation areas within the Selador Zone 
above maximum pressure criteria. If this alternate is selected, exact locations for system 
separation should be determined to minimize the need for pressure reducing valves.  
Potential connections to the City of Rapid City system should be coordinated with future 
city expansions to limit capital cost. 
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Summary of Known Existing System Issues 

A. Production capacity is not adequate for peak day demands. 

B. Production capacity is marginal for Peak Summer Daily Demand only with Well 2 
operating at peak capacity and all three operational wells pumping 24 hours per day. 

C. Production capacity is not adequate without the use of Well 2 which exceeds 
regulatory radiological contaminant levels. 

D. Based on a recommended minimum safety factor of 1.25, supply shortfall is roughly 
(100-165 GPM). 

E. Based on recent records, CSHOA has used more water from Well 2 than currently 
permitted by SDDENR (<25% of total for year and 4 months of operation). 

F. Exact amount of unaccounted water loss is unknown but ranges up to 33%. 

a. Rural Water evaluated the system and estimated system leaks at roughly 13 
GPM. 

b. Several water system leaks are discovered in service lines every year. 

G. There are not multiple technical managers or operators that are knowledgeable about 
the system. 

a. Midwest Assistance Program is currently working on an emergency response 
plan for CSHOA. 

H. Existing water storage tank is nearing its design life and will likely need increased 
maintenance in the future. Leaks have been fixed every time it has been inspected. 
Corrosion of support column connections was noted in 2007. Recommended water 
storage based on system demand and fire flows is 258,000 gallons vs. 168,000 actual. 

I. SCADA system is dated, lacks logic, and only acts as an alarm system. 

J. The extent of polybutylene water service lines is unknown and is a concern. It is 
likely that these service lines will continue to be a source of future water system 
leaks. 

K. Water system looping is not adequate to convey water for fire flows at the 
recommended 1500 GPM. 

L. Existing well houses are showing signs of deterioration 

a. Chemical storage tanks should be separated from mechanical and electrical 
systems. 

b. Secondary containment should be provided. 



31. 

c. Ventilation should be incorporated due to chemical storage and to regulate 
temperature. Mold is also an issue in both well houses. 

d. Mechanical piping is severely oxidized and should be replaced. 

e. System piping in well house 2/3 requires the subtraction of the meter reading 
from Well 3 from the total meter reading to compute Well 2 production due to 
mechanical system piping. 

M. Water system pressures exceed recommended low and high pressure limits. 

N. There are no well bypass flushing locations to remove solids at pump start up prior to 
pumping into the distribution system. 

O. Security of well heads is deficient. 

P. Security of water storage tank is deficient. 

Q. Access and parking to well house1/4 and the water storage tank is deficient. 
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V. Alternatives Considered 

Several alternatives were considered to improve various aspects of the system.  Alternatives included 
regionalization with other water systems, onsite improvements, and offsite improvements.  In some cases 
there are several alternatives within an alternative for components of the system.  The alternatives focused 
on increasing system supply, providing system improvements to increase fire flow, and correcting known 
system deficiencies within estimated budget constraints of the subdivision. 

A. Do Nothing Alternative: 

The Do Nothing Alternative would not correct any of the known system deficiencies and 
would continue to operate as it has in the past. 

1. During high pumping volume years from Well 2, CSHOA water system would 
continue to be in nonconformance with SDDENR regulations. 

In 2010 the SDDENR completed a Public Water System On-Site Evaluation and 
presented the board with a report of the findings.  Below are paragraphs from the 
SDDENR report that discuss chemical monitoring at wells 2 & 3: 

Chemical monitoring has been required only from well #4 since 2004 when it began 
operating as the primary source of water for Countryside.  Wells 2 & 3, because of 
elevated radiological chemicals, became standby sources. 

The Drinking Water Program requires chemical monitoring from any source used more 
than 4 months a year, and at our option, if the source provides more than 25% of the 
supply.  According to the water production records obtained during the inspection, wells 
2 & 3 (combined entry point) provided half of the water in 2009. 

Check pumpage records to verify the frequency and volume of use from each of the wells 
(entry points).  Chemical monitoring of wells 2 & 3 may again be required if they 
continue to provide a significant percentage of water supply. 

Based on recent records, CSHOA has continued to use more water from Well 2 than 
currently permitted by SDDENR (<25% of total for year and 4 months of operation).  If 
the system continues to operate outside of the permitted limits of the SDDENR, the 
system could receive a formal enforcement action from the State Drinking Water 
Program to treat the radiological issue or stop using well 2. 

“The goal of a formal enforcement action is to provide a mechanism for a water system 
to return to compliance with the State’s drinking water regulations.  A formal 
enforcement action will contain information as why the enforcement action is being 
issued, an administrative order outlining specific requirements a system must take to 
return to compliance, and enforceable penalties should a system fail to meet the 
requirements of the administrative order.  In extreme cases a system may be referred to 
the Attorney General’s Office for further legal action should the system continue to fail to 
comply.”(State of South Dakota Drinking Water Program Enforcement Response Policy 
and Enforcement Targeting Tool) 
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2. Maintenance costs would likely continue to rise as the system components reach 
their design life. 

3. If system demand remains constant without an increase in supply, water outages 
would continue. 

4. Unaccounted for water is not resolved. 

5. Avoids or delays large capital expenditures 

6. Water storage tank would continue to deteriorate to the point of failure. 

The Countryside Homeowners Association Board of Directors does not consider the Do 
Nothing alternative as an option for the system. 

B. Connect to Regional Water Systems: 

1. Colonial Pine Hills Sanitary District 

The Colonial Pine Hills Sanitary District (CPHSD) is an incorporated sanitary district 
generally located on the south side of Sheridan Lake Road immediately south of CSHOA. 
The District provides water service to over 1,200 people with roughly 420 customers. 
The system has several Madison and Deadwood formation wells similar to CSHOA with 
similar issues of high radium levels in the Deadwood Wells and low production Madison 
wells. The system is currently in the process of planning a water filtration plant to treat 
well water under the influence of surface water to maintain system production. 
Connection to the system would likely require CPHSD to annex CSHOA thus 60% of the 
association and district would need to agree to a merger. If annexation would take place 
CSHOA would likely be split into two pressure zones and looping would take place at 
multiple locations across Sheridan Lake Road to merge the systems. 

Another option would be a single connection bulk water sale from CPHSD high zone 
with a pressure reducing valve to the CSHOA system. 

Since CPHSD does not have excess production capacity of 100-165 GPM to provide to 
CSHOA, this alternate is not preferred by the Board. 

2. City of Rapid City 

Bulk Water Sale w/No Annexation:  Initial review of options to connect to the City of 
Rapid City water system revolved around bulk water sale options and included: 

a. Connection to the CORC Selador Zone at Meadowlark Drive at the separation point 
between Countryside and Red Rocks Subdivision. A pressure reducing valve would 
be used to reduce system pressure from HGL 4220 to 4120+/-. This option would act 
as an emergency source of water and would draw water from the Selador Zone and 
maintain a minimum water pressure in the CSHOA system. Infrastructure would 
likely consist of a vault type structure with PRV and water meter. 

b. Connection to CORC Carriage Hills Zone and Booster Pump Station off of Muirfield 
Drive. This option would pump water from the Carriage Hills Zone into the CSHOA 
system via a new booster pump station located near well house 2/3. 
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Both of these alternates would provide water supply in recommended quantity and 
quality to the CSHOA water system but would not address any of the additional system 
issues discussed above in the Summary of Known System Issues. 

CETEC and two board members from CSHOA met with City of Rapid City staff to 
further vet bulk water sale options. City of Rapid City staff referred to City policy 
100.009 titled “Resolution Establishing a Policy Regulating the Provisions of City Utility 
Services to Property Located Outside of the City Limits.” The policy states “If the 
property is contiguous to the City limits at the time the City utility services are requested, 
the property shall be annexed prior to services being provided.” Staff indicated that 
because CSHOA is contiguous to the City of Rapid City, staff would recommend to the 
Common Council to follow the policy. Further engineering evaluation of these options 
was not completed. A copy of the policy is attached in the appendices. Bulk water 
options from the CORC carry the following stipulations: 

• Water cost of 150% of the retail water rate 

• Property owner agrees not to annex into any other system 

• Property owner will agree to annexation in future or cost of water is 300% of 
retail cost 

Annex into the City of Rapid City: 

At the above referenced meeting, City Staff indicated, in good faith, several water system 
improvements that would be necessary if CSHOA decided to annex into the City. The list 
below summarizes items from said meeting. This list may or may not be complete and 
actual items will not be finalized until an annexation request is brought forward. 

a. City would own and operate the water system, thus CSHOA would no longer be in 
the water business. 

b. A new water storage tank would not be needed. 

c. CSHOA would be split into the CORC Selador Pressure Zone and Carriage Hills 
Pressure Zone. 

d. Selador Zone would receive water from Red Rock Booster station. Red Rock Booster 
Station pumps would need to be replaced with pumps of greater pumping capacity in 
order meet fire flow requirements. 

e. Two connections from CSHOA to each CORC zone will be required. 

f. Polybutylene services lines would not need to be replaced, but would remain the 
responsibility of the homeowner all the way to the water main. 

g. Each property Owner would be a customer of the City of Rapid City. 

h. Water meters would need to conform or be modified to work with CORC meter 
system. 

i. Location of existing utilities would need to be established for the City. 

j. Non-conforming services would need to be identified. Lines would be permitted non-
conforming. 



35. 

k. Water service to the Paulson Lot(adjacent to Sheridan Lake Road) would need to be 
discussed and determine if that property would be annexed as well. This lot is not 
currently part of the CSHOA. 

l. Water main looping within the subdivision would be necessary to meet fire flows 
requirements of 1000 GPM for structures under 3600 square feet and 1500 GPM for 
structures over 3600 square feet. 

Scope of Improvements for City of Rapid City Annexation: 

Based on the above meeting comments the estimated scope of improvements necessary to 
connect to the City of Rapid City include but may not be limited to the following: 

a. 8” PVC water main loops for Selador and Carriage Hills Zones, Meadowlark to 
Prestwick – this improvement would install two water mains from Prestwick Street in 
Red Rocks Subdivision to Meadowlark Drive in Countryside Subdivision. This 
would make one connection each for each zone. Location for this connection would 
have to cross the existing Red Rocks Golf Course. Exact location for this connection 
would be decided based on availability of easements.  These connections are not 
immediately necessary and could be phased at a later date. 

b. 8” PVC connection at Meadowlark Drive. This connection would connect the 
existing mains at the boundary between the subdivisions and would be the second 
connection to the CORC Selador Zone. 

c. 8” PVC connection from Tanager to Muirfield. This connection would be the second 
connection to the CORC Carriage Hills Zone. The likely location for this connection 
would be within the Sheridan Lake Road Right-of-Way. 

d. 8” PVC water main loop Tanager to Raven Circle – This loop would be necessary to 
increase fire flows to recommended levels within the subdivision. 

e. 8” PVC water main loop Waxwing to Pinon Jay – This loop would be necessary to 
increase fire flows to recommended levels within the subdivision. This connection 
would also be necessary to connect Waxwing and Crossbill Circle to the Selador 
Pressure Zone. 

f. Pump Upgrades within Red Rocks Booster Station – City Staff indicated that the 
existing booster pumps within the Red Rock Booster Station would need to be 
upsized in order to provide recommended fire flows to CSHOA. Total pump capacity 
of the booster station would need to include peak day plus fire flows of 1500 GPM. 

g. Locate water system components for the CORC – CSHOA would be required to 
GPS/GIS all of the water system components within the subdivision so location of 
the all of the infrastructure would be known at the time of transfer. 

h. If it is determined that the existing wells within CSHOA will not be used for further 
use, the wells would need to be abandoned per SDCL 74:02:04:67. 

i. Abandon and remove the existing steel water storage tank and distribution piping to 
the tank. The existing tank would not be needed if the CSHOA system is tied to the 
CORC water system. 

j. Isolation valve in Tanager – An isolation valve would need to be installed in Tanager 
Drive near the intersection of Kingbird Court to create a pressure separation between 
the Selador and Carriage Hills Pressure Zones within the existing CSHOA system. 
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Locations for these improvements are shown on Figure 10. 

C. Existing Water System Improvements 

The alternates evaluated in this section focused on cost effective ways to optimize, improve, 
and replace existing system components. Goals include a gain in supply, provide water 
quality in conformance with SDDENR standards, improve system reliability, increase fire 
flow and reduce customer service interruptions.  These alternates assume no regionalization 
and City connections would not be completed. 

Supply 

Well 1 is not currently in operation due to high levels of radium and is classified as 
emergency only. 

One alternate would involve bringing Well 1 back online and blending with Well 4 water 
to produce a higher volume of water with quality meeting SDDENR radium regulations. 
Exact blending ratio is unknown, but it is estimated that an additional 30 GPM could be 
added to the production capacity by bringing Well 1 back online. It would likely require a 
new well pump and pump control (VFD etc.). The unknown in this alternate is the 
condition of the existing well casing. It is 30+ years old and this option may only add 10-
20 years of utility to this well. 

A second alternate that was reviewed would treat the radium water at Well 1 with a 
radium removal technology.  Access to Well 1 and Well 4 is limited and requires parking 
on Waxwing Lane and walking down a steep sidewalk to the well house, this alternate 
was not evaluated further. Access is essential for system operation to be able to load and 
unload radium removal treatment equipment. 

A third alternate considered building a transmission main from Well 1 to Well 2/3 site for 
treatment, but was dismissed due to high cost. 

Protection of the well head should be considered in any alternate. 

Well 2 is currently in operation and is typically pumped in the summer peak demand 
times only. Similar to Well 1, its radium levels exceed water quality regulations and it is 
currently blended with Well 3. 

One alternate would involve treating Well 2 with radium removal technology. In order to 
bring Well 1 back online and to be used to blend with Well 4, Well 2 would need to be 
treated. The advantage of this alternate is the site location at Well 2 is easily developed 
and there is room to place necessary buildings along with existing utilities. This alternate 
would purchase radium removal equipment and build a new well house. Well 3 would be 
routed and metered within the new well house. Treating Well 2 would also allow the well 
to be operated at peak pumping capacity at roughly 126+ GPM. Well bypasses at this 
location can also be easily implemented. 

Protection of the well head should be considered in any alternate. 
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Well 3 is currently in operation and is used to supplement Well 4. 

Well 3 was reviewed to see if the well could be drilled out and extended to the Madison 
aquifer to gain additional supply. The existing well is only 5” and thus would require a 4” 
casing to be slipped in from the existing casing depth down to the Madison. The 4” 
casing would require a 3” pump which would limit pumping capacity to the limit of the 
existing well. 

A second alternate would leave the well itself along and involve replacing the existing 
Well 2/3 house as discussed in the Well 2 treatment alternate. Well 3 would not go 
through the radium removal process but chlorine and fluoride would be added in the 
combined use well house. 

Protection of the well head should be considered in any alternate. 

Well 4 is the newest well and would not have any changes other than protection of the 
well head. 

It is recommended that ventilation; chemical separation, secondary containment, 
replacement of insulation and wall coverings, SCADA improvements, and replacement of 
well house mechanical piping take place within the combined well house for Wells 1 and 
4. 

Drill New Well – Onsite 

Several well logs including all wells for the CSHOA system, the Cregut well south of 
Sheridan Lake Road, the State owned test well, and the Red Rock well were reviewed. 
Generally speaking, the Madison Aquifer formation under CSHOA is a tight limestone 
formation and produces wells in the 20-50 gallon per minute range. It is likely that a new 
well would yield roughly 40 gallons per minute. Due to the uncertainty, risk, and cost 
associated with drilling a new well, this alternate was not considered further. Preference 
of the board would be to treat existing Well 2 as existing capacity is a known quantity. 

Drill New Well – Offsite 

Due to synclines and anticlines in the Madison formation east of the subdivision 
confirmed by existing well data (most notably Well 12 of the CORC), the probability of 
success in drilling a higher yielding well increases substantially roughly 5,000-7,000 feet 
east of the subdivision. Well 12 of the City of Rapid City pumps at 1600 GPM. 

This alternate would involve securing a well site/easement, drilling a well, pumping 
water from the well west 5,000-7,000 feet to the subdivision and either treating the water 
at the new well site or through modifications of Well house 2/3. Conceptual costs for this 
alternate are $1.5M+ unknown easement costs. When this cost is combined with 
necessary internal system improvements such as a new storage tank etc., this option is not 
considered further due to high cost. 

Storage 

The existing storage tank is nearing the end of its design life. The existing capacity is 
90,000 gallons less than the recommended 258,000 gallons. The tank is 30+ years old and 
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leaks in the tank continue to form but have been repaired each time it has been inspected. 
Settlement of the foundation was also noted in the inspection reports. A copy of the 
inspection reports from 2007 and 2011 are included in the appendices. 

One alternate would be to replace the existing tank with a new tank located on the same 
tank easement. The proposed tank would be 258,000 gallons and would provide 
necessary operating storage with fire flow reserves. It is recommended to include 
SCADA upgrades with the construction of a new tank and run the system off of pressure 
transducers with the storage tank. Since the existing tank is nearing its design life, has 
corrosion of interior structural components, and settlement of the foundation around the 
inlet/outlet piping, rehabilitation may or may not be an option. It is recommended that the 
existing tank continue to be used until such time that maintenance (fixing leaks etc) of the 
tank does not fiscally appropriate. It is also recommended to increase the inlet/outlet 
works on the storage tank to increase fire flow availability. Existing maps of the system 
indicate that the inlet/outlet works may have been reduced to a 6” diameter. pipe. 

The Do Nothing alternate would leave the system susceptible to future system leaks, 
increased maintenance costs and potential tank failure. 

Distribution 

Figure 2 illustrates the existing distribution system. Except the well feed lines to the 
system, the distribution system is a mix of 8” and 6” PVC distribution mains. Estimates 
of design life for PVC mains vary, but it is common to use 50-75 years for PVC mains. 
The existing mains are roughly 30 years old and thus may have 20-40 year of design life 
remaining.  Cathodic protection of the water main fittings is unknown and the fittings 
may corrode before the estimated design life of the PVC pipe.  Design alternates for 
distribution are focused on system looping to increase fire flow availability.  Service line 
materials are known to be inferior and will have a shorter life than the water mains. 

One alternate would be to create a loop from Raven Circle to Tanager Drive. Fire flows 
for the east side of CSHOA are limited due to the 6” PVC distribution main starting at the 
intersection of Tanager Drive and Meadow Lark. The proposed loop would follow the 
existing sidewalk connection from Raven Circle to Tanager Drive and provide a 
secondary route for water to be conveyed to the eastern part of the subdivision. Proposed 
loop would be 8” in size. Refer to the water model scenario 3 for modeled fire flow 
increases. 

A second alternate involves creating a water system loop from Waxwing to Pinon Jay 
Circle. Similar to the loop for Raven Circle, the connection provides a secondary route 
for water to be conveyed to the system thus increasing fire flows throughout the system. 
Currently, if there was a water main break in Meadowlark, the majority of the system 
would be out of water unless the well pumps were turned on to pressurize the system. 
This loop increases system reliability and reduces the dependence on the well pumps if 
there is a main break on Meadowlark. Refer to the water model Scenario 3 for modeled 
fire flow increases as a result of this connection. 

A third alternate involves increasing the size of the main from the storage tank to the 
distribution system. The existing size of the main is unknown. Existing mapping indicates 
both 8” and 6”. The existing scenario was modeled at 8” in diameter. It is recommended 
to increase the size of the main from 8” to 12”. This increase allows ample water to flow 
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from the tank to the distribution system. This alternate is essential to improve the fire 
flows within the system and is required in order for Alternate One and Alternate Two to 
increase flows to the recommended 1500 GPM. 

A final alternate would not install any looping within the system. Fire flow capacity 
would remain at levels less than recommended based on recommended design criteria. 

SCADA System Upgrades 

The existing SCADA system consists of a variety of components of various ages. 
Pressure transducers within the tank were abandoned in the past and installed within the 
well houses to control pump start up and shut down. Shut off points for the well pumps 
have to be offset from actual due to head losses within the well house piping. 

Any alarm for the system requires the operator to travel to the system to trouble shoot. 
VFD’s must be controlled manually. The system lacks a logic controller and is essentially 
an alarm system. 

New radio equipment, software, computer, and remote login capability would allow the 
system to reduce water operator time and thus cost over time. In addition, remote login 
would allow the possibility of remotely troubleshooting an issue. 

Due to the age of the current system and components, a system wide approach is 
recommended for the SCADA system. Recommended improvements include: transducer 
in tank, new radio controls from tank to well houses, HMI panels in well houses, PLC 
and computer control system with backup power in well house 2/3 with system remote 
access. Remote access should allow access to the system with capabilities to start pumps 
and control and trouble shoot the system from any login computer terminal. 

It is also recommended that several individuals from the CSHOA water committee be 
trained by the water operator on system operations in the unlikely event of an emergency 
where the operator could not respond. 

A final alternative would be to leave the system as is. This does not address the issue with 
the aging system and does not improve response time or control capabilities. System 
efficiencies are not improved. 
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VI. Selection of an Alternative 

At the time of this report, CSHOA requested that two alternates be reviewed. One alternate would involve 
system improvements necessary to bring the system up to current design standards/ recommendations and 
the second alternate would involve improvements necessary to connect to the City of Rapid City per 
discussions. Based on the alternatives considered, recommendations for the most necessary and 
appropriate improvements were determined and are discussed below. The locations of the recommended 
alternates are shown in Figures 9 and 10.  

1. Existing Water System Improvements 

Item Description Advantages Disadvantages 

Well 1 • Bring Well 1 back 
online and blend with 
Well 4 to meet 
summer peak demand 
and to use as an 
emergency source. 

• Provide well by-pass 

• Replace interior 
system piping and 
interior wall 
coverings. Install vent 
fans and louvers 

• Provide secondary 
containment within 
well house 

• Uses existing infrastructure 
and developed site. 

• Increases system supply by 31 
GPM. 

• Reduces sediment from well 
from being pumped into 
distribution system 

• Creates maintainable system 
piping. 

• Separates system chemicals 

• Provides secondary 
containment per regulations 

• Cost of VFD or other well 
drive equipment and possibly 
a well pump. 

• Per regulations, limited 
allowable volume of water 
and can only be used in 
summer months due to 
water quality. 

• Casing life is unknown. 

• Only an option if Well 2 is 
treated for radium 

• Cost of well house piping and 
interior improvements 

Well 2 • Treat Well 2 with 
radium removal 
technology 

• Provide well by-pass 

• Would allow Well 2 to be 
used at peak pumping 
capacity increasing system 
supply 

• Would provide quality water 
per regulations. 

• Uses existing well 
infrastructure 

• Existing site is conducive to 
further system development. 

• Easements will not be 
needed. 

• Reduces sediment from well 
from being pumped into 
distribution system 

• Expensive technology and 
upfront capital costs 

• Cost of system maintenance 
and cost of disposal of 
radioactive waste 

• Multi-year service contracts. 

• Will require new well house 
to house treatment 
equipment. 

• Would likely only be needed 
in summer months 
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Item Description Advantages Disadvantages 

Well 3 • Route Well 3 into new 
well house required 
for Well 2 treatment 

• Provide well by-pass 

• Provides central location for 
Well 2 and 3 treatment and 
chemicals 

• Replaces deteriorated 
mechanical piping and 
deteriorated well house 

• Reduces sediment from well 
from being pumped into 
distribution system 

• Cost 

• Supply from Well 3 will not 
be increased. 

Well 4 • Replace interior 
system piping and 
interior wall coverings 

• Provide well by-pass 

• Provide secondary 
containment within 
well house 

• Uses existing infrastructure. 

• Creates maintainable system 

• Reduces sediment from well 
from being pumped into 
distribution system 

• Provides secondary 
containment per regulations 

• Does not increase system 
supply from Well 4. 

Water 

Storage 

Tank 

• Construct new 
260,000 gallon water 
storage tank 

• Provides system with 
recommended supply for 
equalization storage and fire 
reserves. 

• Replaces existing aging water 
storage tank. 

• Cost of new infrastructure 

• Existing easement will need 
to be amended. 

• Does not address high and 
low pressures within the 
system. 

Upsize water 
Main from 

Tank to 

Pinon Jay 

8” to 12” 

• Upsize main from tank 
to distribution piping 
in Pinon Jay 

• Increases system capacity to 
provide fire flows throughout 
the system. Improves system 
hydraulics 

• Is required for other loop 
options to significantly 
increase fire flow 

• Cost 

8” PVC Water 

Main Loop 

Raven Circle 

to Tanager Dr 

• New distribution main 
loop from Raven 
Circle to Tanager 
Drive 

• Increases system capacity to 
provide fire flows 

• Provides secondary water 
supply route if main break in 
Tanager 

• A water main easement will 
be necessary 

• Cost 

• Temporary easements 

8” PVC Water 
Main Loop 

Waxwing to 

Pinon Jay 

• New distribution main 
loop from Waxwing 
Lane to Pinon Jay 
Circle 

• Increases system capacity to 
provide fire flows 

• Provides secondary water 
supply route if main break in 
meadowlark 

• Cost 

• Construction difficulties 
associated with steep terrain 

• Mature tree removal 
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Item Description Advantages Disadvantages 

SCADA System 

Upgrades 

• Upgrade system 
components and 
improve system 
communication 
capabilities. 
Implement security 
upgrades when 
possible. 

• Replaces antiquated system 

• Allows for more accurate 
system operation and system 
reporting 

• System operation can happen 
remotely via computer login. 

• Alarms can be categorized so 
operator can respond 
accordingly and efficiently 

• Cost 

• Requires communication 
system components at major 
facilities. 

2. Connect to Regional Water System – City of Rapid City 

Description Advantages Disadvantages 

� 8” Water Main connections 
for Carriage Hills and 
Selador Pressure zones, 
Meadowlark to Prestwick 

� Creates connection from CORC 
pressure zones to CSHOA system 

� Connects to reliable supply with 
regulated quality and 
recommended quantity. 

� Improves system hydraulics. 

� Improve system reliability. 

� Increases pressure in high 
elevations (+36 psi+/-) and 
decreases pressure in low 
elevations (-48 psi+/-) resolving 
CSHOA pressure issues. 

� Most direct alignment crosses golf 
course and in between developed 
residential areas. 

� Easements will be necessary for 
direct route 

� Cost of new infrastructure. 

� 8” Water Main connection 
at Meadowlark for Selador 
Pressure Zone 

� Creates second loop connection 
to CORC Selador pressure zone. 

� Connects to reliable supply with 
regulated quality and 
recommended quantity 

� Improves system hydraulics. 

� Improves system reliability 

� Increases pressure above 
pressure zone boundary (+36 psi 
+/-) 

� Connection can be made within 
existing CORC ROW and CSHOA 
easements 

� Cost of new infrastructure. 
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Description Advantages Disadvantages 

� 8” Water Main connection 
from Muirfield to Tanager, 
Carriage Hills Pressure zone 

� Creates second loop connection 
to CORC Carriage Hills pressure 
zone 

� Connects to reliable supply with 
regulated quality and 
recommended quantity 

� Improves system hydraulics 

� Improves system reliability 

� Decreases pressure below 
pressure zone boundary (-48 psi 
+/-) 

� Connection can be made within 
existing ROW’s and CSHOA 
easements 

� Cost of new infrastructure 

� 8” PVC Water Main Loop, 
Raven Circle to Tanager 
Drive 

� Increases system capacity to 
provide fire flows 

� Provides secondary water supply 
route if main break in Tanager 

� A water main easement will be 
necessary 

� Cost 

� Temporary easements 

� 8” PVC Water Main Loop, 
Waxwing Lane to Pinon Jay 
Circle  

� Required to provide Selador 
Pressure to homes on Waxwing 
Lane, Crossbill Circle and a 
portion of Tanager Drive. 

� Increases system capacity to 
provide fire flows by improving 
system hydraulics 

� Cost 

� Construction difficulties associated 
with steep terrain 

� Mature tree removal 

� Pump Upgrades at Red Rock 
Booster Station to increase 
pumping capacity 

� Would allow existing booster 
station to provide 1500 GPM fire 
flows to Selador Pressure Zone. 

� Recommended fire flows would 
be provided to Selador Pressure 
Zone. 

� Cost 

� Money not spent directly 
improving CSHOA. 

� Install pressure zone 
isolation valve in Tanager 
Drive 

� Necessary to crease pressure 
zone separation between Selador 
and Carriage Hills pressure zones. 

� Cost 
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Description Advantages Disadvantages 

� Locate existing CSHOA 
Water System Components  
(valves, mains, curb stops, 
water services) 

� Knowing where system 
components are located allows 
for improved system operation, 
maintenance, leak detection, and 
minimizes extent of water 
outages when repairs are needed 

� Allows for mapping of system 

� Accurate mapping of system 
components aids in emergency 
repairs completed by people that 
are unfamiliar with the system 

� Cost to find and map existing 
system components. 

� May require excavation in 
landscaped areas 

� Abandon Existing Wells � In compliance administrative rule 
74:02:04:67 

� Cost associated with abandoning 
well. 

� Abandonment requires well to be 
plugged so once abandoned, 
process cannot be reversed 

3. Factors for Consideration: 

1. The extent of the polybutylene service lines within the subdivision is not known and thus 
was not included in the above discussion. If the system connects to the City of Rapid City 
water system, responsibility for the service line within the right-of-way will transfer from 
CSHOA to the homeowner. If the system does not connect to the City of Rapid City, 
responsibility within the right-of-way will remain with CSHOA. It is likely that the 
polybutylene water service line leaks will continue and it is recommended that CSHOA 
budget accordingly to be able to respond to leaks within the right-of-way or replace 
portions within the right-of-way when homeowners replace failing lines on easements 
and private properties. 

2. Connection to the City of Rapid City would provide a reliable source of quality water for 
CSHOA; however per policy 100.009, annexation will be required. Below is a summary 
of additional items for consideration for annexation. The items are based on the 
previously referenced discussion with City of Rapid City Staff: 

a. Tax cost would increase 3%-5% based on previous studies of subdivisions nearby. 
Example: existing property taxes are $3000. Estimated taxes would increase by $150 
to $3150. 

b. CSHOA would need ¾ of the registered voters to sign petition and ¾ of the property 
value. Total valuation is $40,751,900 so ¾=$30,563,925. 

c. Garbage collection by CORC. 

d. Snow removal by CORC 

e. Opportunity to vote in CORC elections 

f. CSHOA would continue ownership and maintenance of all common property. 

g. Rule of thumb - Building permits, rezoning, and subdividing will trigger review of 
city building requirements for streets, sidewalk, street lights etc. 
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h. Water service to the Paulson Property would need to be discussed. Determination if 
property would annex with CSHOA or not and non conforming water service would 
need to be addressed. 

i. Sewer, streets, curb and gutter, sidewalk, and lights would need to be discussed in 
detail. In general, the CORC did not indicate that specific upgrades would be 
necessary. Septic tanks would be permitted non-conforming and would fall under the 
CORC septic policy.  

j. CSHOA members would become customers of the City of Rapid City. Thus CSHOA 
would no longer operate a water system. 

i. Existing system components not needed for distribution would likely be 
removed or abandoned over time. 

ii. CORC is not interested in acquiring of the existing wells, buildings, storage 
tank etc. 

iii. CSHOA would no longer require a water system operator, water system 
chemicals, electricity for pumps etc. 

k. Ownership of the debt/loan incurred to complete the improvements to the water 
system was discussed without option determination: 

i. One option would involve the City of Rapid City completing the water system 
improvements and adding a surcharge onto the water bills to pay for the 
necessary improvements.  This option would simplify the logistics of 
collecting water fees and paying off the improvement costs.  The option would 
also allow the CORC to phase and coordinate the improvements with its own 
comprehensive utility system master plan. 

ii. Another option would be for CSHOA to acquire the loans, complete the 
improvements and then the City acquire the debt when annexed.  Again a 
surcharge on the water bill would be used to pay off the loans. 

iii. Another option would be for the HOA to acquire the loans and complete the 
improvements.  The City would have an operator agreement with CSHOA to 
run, operate, and maintain the water system until the debt is paid off.  The City 
would then take ownership. 
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VII. Proposed Project – Recommended Alternative 

At the date of this report, the CSHOA Board of Directors was still in the process of gaining input from the 
subdivision homeowners and thus a proposed project – recommended alternate has not been decided. 
Below is a summary of the estimated costs for improvements listed for each project in chapter VI of this 
report. Additional cost estimate details are located in the appendices. Locations for the improvements are 
shown on Figures 9 and 10. 

1. Recommended On-Site CSHOA Water System Improvements: 

i. Supply 

─ Treat existing Well 2 to remove radiological contaminants 

� Would require a new well house near existing Well house 2/3. 
Estimated building size would be 20’ x 30’ 

� Would allow Well 2 to be used at peak pumping capacity. 

� Large capital costs and long term maintenance contract for disposal 
of radiological contaminated material…Additional $16,000/year. 

� Would likely only be needed during summer months. 

─ Rehabilitate Well 1 so it can be blended with Well 4 water. 

� Well 1 water contains radiological contaminants thus it would only 
be used in the summer during peak demands. Well 1 would be 
restricted to only 4 months of use and less than 25% of total volume 
of year. 

─ Supply Summary 

� Well 1 – 31 GPM (blend 50/50 with Well 4 for summer or 
emergency use only) 

� Well 2- 120 GPM 

� Well 3 – 40 GPM 

� Well 4 – 31 GPM 

� TOTAL 222 GPM, which is close to 234 GPM recommended. 
NOTE: In emergencies or if Well 2 is out of service then increase 
flow on Well 1. 

ii. Storage 

─ Construct 260,000 gallon water storage tank and upsize main from Tank 
to Pinon Jay to increase system Fire Flow. 
─ Remove and Recycle Existing Storage tank when leak fixing and 

maintenance become cost prohibitive. 
─ Does not resolve low and high pressures within the existing system. 

iii. Distribution 

─ 8” Water Main Loop Raven Circle to Tanager 
─ 8” Water Main Loop Waxwing to Pinon Jay 
─ Well House 1 and 4 Upgrades 
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� Replace mechanical piping and valving 

� Ventilation louvers 

� New insulation and interior wall paneling 

� VFD’s for Well 1 and 4 

� Electrical upgrade allowance 

iv. Controls – SCADA System Upgrades 

─ Install transducer within tank 
─ Auto-dialer and related work 
─ HMI panels in well houses 1 and 4 and 2 and 3  
─ PLC Controller and related work 
─ Digital based radio system 
─ PC and Software. 

The total estimated project costs for the projects recommended are summarized below. The costs shown 
include contingency and engineering fees, and were completed with the best information available prior 
to actual design. Detailed cost information is provided in Appendices. All costs are in 2012 dollars. 

Preliminary Estimate of Recommended On-Site Water System Costs 

8” Water Main Loop Raven Circle to Tanager .........................................  ..................... $65,000 

8” Water Main Loop Waxwing to Pinon Jay ............................................  ................... $120,000 

Well House Upgrade for wells 1 and 4  ....................................................  ..................... $55,000 

Radium Removal Treatment of Well 2 and New well house for wells 2 and 3** .......... $400,000 

New 260,000 Gallon Water Storage Tank and Water Main Upsize...........  ................... $500,000 

SCADA Upgrades ...................................................................................  ..................... $65,000 

Legal Allowance .....................................................................................  ..................... $20,000 

SUBTOTAL ............................................................................................  ................ $1,225,000 

Estimated TOTAL with 5% project cost inflation per year ....................... 2013 ........ $1,286,250 

 ...................................................................................................... 2014 ........ $1,350,562  
 ...................................................................................................... 2015 ........ $1,418,090 

**Does not include annual cost of $16,000 for disposal of radiological contaminated material. 

Annual Operating Budget 

Countryside Subdivision currently operates at or very near a balanced budget. Prior to 2011, the 
subdivision did not have separate accounting for the water system. The subdivision recently increased 
water rates as a result of an internal study that indicated that the water system was being subsidized by 
homeowner’s dues by approximately $750/month. Total expenses in 2011 were $141,381 and $66,389 
was related to water system cost so it is estimated that between 45%-50% of the expenses each year were 
costs associated with running the water system. Revenue specific water information was not available for 
comparison, but average cost per customer to operate and manage the system in 2011 was $66,389/197/12 
= $28.08/month/customer.  
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2006 2007 2008 2009 2010 2011 

Total Revenue $103,325 $109,907 $125,335 $139,760 $135,982 $144,525 

Total Expenses $96,876 $98,266 $101,693 $107,563 $125,105 $141,381 

       Increase in Net Assets $6,449 $11,641 $23,642 $32,197 $10,877 $3,144 

       Assets - Cash, CD's, Savings, Interest $206,889 $233,422 $232,285 $283,210 $312,617 $333,781 

Assets - Property & Equipment less Depreciation $120,533 $105,641 $130,420 $111,692 $93,162 $75,142 

       Assets - Unrestricted Beginning of Year $320,973 $327,422 $339,063 $362,705 $394,902 $405,779 

Assets - Unrestricted End of Year $327,422 $339,063 $362,705 $394,902 $405,779 $408,923 

Estimated Monthly Water Rate Cost Analysis Per Customer:  20 Year Loan at 3%. 

2014 Project Cost: ............................. ($1,350,000) 

CSHOA Funds:  ..................................... $300,000  ($30,000 remaining for debt service and short lived assets) 

Total Estimated Loan Amount: .......... ($1,050,000) 

 

Monthly Water Bill (Based on 7500 gallons) .................................$35.00 

Loan Payment for $1,050,000 (20 yr at 3%) ...................................$29.56 

Estimated Radium Disposal ($16,000/197/12) ...............................$  6.77 

Total Estimated Monthly Water Bill using minimum usage: ..........$71.33 

It is recommended to keep the water rate at $35.00 to maintain a capital reserve for water service leak 
repairs and replacements in the future. 

2. Connect to Regional Water System – City of Rapid City 

i. Supply 

─ CSHOA would be split into two pressure zones: 

� Carriage Hills Zone would provide water via ground storage 
reservoirs to approximately 91 of 197 water users 

� Selador Zone would provide water via constant pressure booster 
station (Red Rock Booster) to approximately 106 of 197 water users. 

─ Existing supply sources for CSHOA would not be used to provide 
service to the system 

─ Abandon existing water wells. 

ii. Storage 

─ Water for Carriage Hills Zone is stored in a 3 MG water storage reservoir 
located on the west side and adjacent to Countryside Subdivision. The 
reservoir is commonly referred to as the Red Rock Reservoir. 
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─ Pump upgrades in Red Rock Booster Station - Per CORC staff 
comments, even with the addition of 106 water users to the Red Rock 
Booster Station, there is still not enough volume to trigger the 
construction of the future Selador water tank thus water will be boosted 
from Carriage Hills zone to Selador zone via constant pressure booster 
station. 

iii. Distribution 

─ 8” Water Main Loop Raven Circle to Tanager 
─ 8” Water Main Loop Waxwing to Pinon Jay 

� This loop is necessary to connect Waxwing and Crossbill to the 
Selador Pressure Zone. 

─ 8” Connection at Meadowlark 
─ 8” Connection for each pressure zone, Meadowlark to Prestwick 
─ 8” Connection Tanager to Muirfield 
─ Locate all of the existing water system components for CORC. 
─ Install an isolation valve or separate pressure zones within Tanager Dr. at 

pressure zone boundary between Carriage Hills and Selador Pressure Zones. 

iv. Controls – SCADA 

─ City of Rapid City SCADA system would control 

The total estimated project costs for the regionalization of the system are summarized below. The costs 
shown include contingency and engineering fees, and were completed with the best information available 
prior to actual design. Detailed cost information is provided in Appendices. All costs are in 2012 dollars: 

Preliminary Estimate of Regionalization Water System Costs 

8” Water Main Connection for Each Zone, Meadowlark to Prestwick ......  ................... $200,000 

8” Water Main Connection Tanager to Muirfield (Carriage Hills Zone) ...  ..................... $55,000 

8” Water Main Loop Raven Circle to Tanager .........................................  ..................... $65,000 

8” Connection at Meadowlark (Selador Zone) .........................................  ..................... $10,000 

8” Water Main Loop Waxwing to Pinon Jay ............................................  ................... $120,000 

Pump Upgrade *Allowance in Red Rocks Booster ...................................  ..................... $50,000 

Locate water system components for CORC ............................................  ....................... $7,000 

Abandon existing water wells ..................................................................  ..................... $50,000 

Isolation valve for pressure zones in Tanager ...........................................  ....................... $7,000 

Legal Allowance .....................................................................................  ..................... $20,000 

Easement Allowance ...............................................................................  ..................... $20,000 

 SUBTOTAL .......... $604,000 

*Because the pump upgrade will benefit the CORC and CSHOA the cost allowance is estimated on pump 
replacement only and does not include any potential ancillary (mechanical, electrical, SCADA) costs. 
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Estimated TOTAL with 5% project cost inflation per year ....................... 2013 ........... $634,200 

................................................................................................................ 2014 ........... $665,910 

................................................................................................................ 2015 ........... $699,205 

Estimate Monthly Water Rate Budget Cost Analysis Per Customer:  20 Year Loan at 3%. 

2014 Project Cost: ................................ ($665,910) 

CSHOA Funds: .....................................  $300,000  ($30,000 remaining for debt service and short lived assets) 

Total Estimated Loan Amount: ............. ($365,910) 

Monthly Water Bill (Based on 7,500 gallons at CORC Rate)  $38.20 

Estimated increase in property taxes $150/yr    $12.50 

Loan Payment for $365,910 (20 yr at 3%)    $10.39 

Total Estimated Monthly Water Bill using minimum usage:  $61.09 
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VIII. Conclusions and Recommendations 

The Countryside Homeowners Association water system is in need of rehabilitation. Water supply and 
storage quantities are at less than recommended levels. Peak summer water demands require Deadwood 
Formation Well 2 to be used to supplement supply in excess of regulated radium levels. The existing well 
houses and SCADA system are in need of refurbishment and replacement respectfully. 

Upgrades, including general system repairs and complete system replacements, are recommended. 
Several alternatives were reviewed and have been presented. One Alternate includes rehabilitation and 
replacement of various system components and CSHOA would continue to own and operate its water 
system. A second alternate would connect CSHOA to a City of Rapid City regional water system but 
would require annexation to the City of Rapid City. At the time of this report, a final decision by CSHOA 
on which Alternate to pursue was not made. 

Either alternate will benefit the system by providing a reliable water supply, enhanced system hydraulics 
for fire flows, and improved capabilities for monitoring and quickly responding to system problems. 
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Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Water Main Loop Raven Circle to Tanager
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $3,000.00 $3,000.00

2 Remove Concrete Sidewalk 190 SqYd $6.00 $1,140.00

3 8" PVC Water Main 330 Ft $40.00 $13,200.00

4 8" Bends 4 Ea $400.00 $1,600.00

5 8" Gate Valve w/box 2 Ea $2,000.00 $4,000.00

6 8" x 8" Tee 1 Ea $600.00 $600.00

7 6" x 6" Tee 1 Ea $600.00 $600.00

8 6" Couplings 2 Ea $300.00 $600.00

9 8" Couplings 2 Ea $400.00 $800.00

10 Sodding 1100 SqYd $7.50 $8,250.00

11 4" Concrete Sidewalk 1650 SqFt $8.00 $13,200.00

SUBTOTAL: $46,990.00

Mobilization (8%): $3,759.20

Contingency (10%): $4,699.00

Engineering & Contract Administration (15%): $7,048.50

TOTAL: $62,496.70

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.

Estimate of Probable Construction Costs



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Loop Waxwing to Pinon Jay
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $5,000.00 $5,000.00

2 Remove Concrete Sidewalk 140 SqYd $6.00 $840.00

3 Remove Trees 30 Ea $400.00 $12,000.00

4 8" PVC Water Main 800 Ft $40.00 $32,000.00

5 8" Bends 12 Ea $400.00 $4,800.00

6 8" Gate Valve w/box 2 Ea $2,000.00 $4,000.00

7 6" x 6" Tee 1 Ea $600.00 $600.00

8 8" x 6" Reducer 1 Ea $500.00 $500.00

9 6" Couplings 2 Ea $400.00 $800.00

10 Seed, Fertilize, and Fiber Mulch 3000 SqYd $1.50 $4,500.00

11 4" Concrete Sidewalk 1250 SqFt $8.00 $10,000.00

12 Trees 30 Ea $500.00 $15,000.00

SUBTOTAL: $90,040.00

Mobilization (8%): $7,203.20

Contingency (10%): $9,004.00

Engineering & Contract Administration (15%): $13,506.00

TOTAL: $119,753.20

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.

Estimate of Probable Construction Costs



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: Well House 1 & 4 Upgrades
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Remove and dispose of existing piping 1 LS $2,000.00 $2,000.00

2 Ventilation fans 1 Ea $2,000.00 $2,000.00

3 4" DIP Mechanical Piping 30 LF $110.00 $3,300.00

4 New insulation and interior wall paneling 1 LS $4,000.00 $4,000.00

5 well 1 & 4 VFD's 2 Ea $8,000.00 $16,000.00

6 4" Cla-Val Valves 2 Ea $3,000.00 $6,000.00

7 4" Gate Valves 3 Ea $700.00 $2,100.00

8 Electrical Allowance 1 LS $5,000.00 $5,000.00

SUBTOTAL: $40,400.00

Mobilization (8%): $3,232.00

Contingency (10%): $4,040.00

Engineering & Contract Administration (15%): $6,060.00

TOTAL: $53,732.00

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.

Estimate of Probable Construction Costs



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: Radium Removal for Well 2 & New Well House
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Treatment Equipment** 1 LS $105,900.00 $105,900.00

3 New Well House 20x30 600 SqFt $300.00 $180,000.00

4 Well House Sitework 500 CuYd $10.00 $5,000.00

5 Well bypass piping 200 Ft $30.00 $6,000.00

SUBTOTAL: $296,900.00

Mobilization (8%): $23,752.00

Contingency (10%): $29,690.00

Engineering & Contract Administration (15%): $44,535.00

TOTAL: $394,877.00

**Does not inlclude treatment disposal cost of roughly $16,046/YR

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.

Estimate of Probable Construction Costs



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: New Water Storage Tank and Main Upsize
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Excavation & Disposal 350 CY $10.00 $3,500.00

2 Base Course 450 TON $22.00 $9,900.00

3 12" DI Pipe 20 LF $70.00 $1,400.00

4 12" PVC Pipe 600 LF $50.00 $30,000.00

5 12" Gate Valve 2 EA $3,000.00 $6,000.00

6 12" Tee 1 EA $1,500.00 $1,500.00

7 12" x 8" Reducer 1 EA $1,000.00 $1,000.00

8 12" x 6" Reducer 1 EA $1,000.00 $1,000.00

9 12" Bend 4 EA $900.00 $3,600.00

10 256,000 Water Storage Tank 1 LS $300,000.00 $300,000.00

11 Drain/Overflow manhole 1 LS $10,000.00 $10,000.00

12 8" PVC Drain Line 40 LF $40.00 $1,600.00

13 Compost Filter Sock 200 LF $5.00 $1,000.00

14 Seed Fertilize and Mulch 200 SY $1.50 $300.00

15 Site Restoration 1 LS $10,000.00 $10,000.00

SUBTOTAL: $380,800.00

Mobilization (8%): $30,464.00

Contingency (10%): $38,080.00

Engineering & Contract Administration (15%): $57,120.00

TOTAL: $506,464.00

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.

Estimate of Probable Construction Costs



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: SCADA Upgrades

Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Well 1 & 4 Conversion 1 LS $4,000.00 $4,000.00

2 Well 2 & 3 Conversion 1 LS $4,000.00 $4,000.00

3 Tank Conversion & transducer 1 LS $3,000.00 $3,000.00

4 Auto-Dialer and related work 1 LS $4,000.00 $4,000.00

5 Well 1 & 4 HMI Panel 1 LS $5,300.00 $5,300.00

6 Well 2 & 3 HMI Panel 1 LS $5,300.00 $5,300.00

7 PLC Controller and related work 1 LS $10,000.00 $10,000.00

8 Digital Based Radio System 1 LS $8,000.00 $8,000.00

9 PC & Software 1 LS $6,000.00 $6,000.00

SUBTOTAL: $49,600.00

Mobilization (8%): $3,968.00

Contingency (10%): $4,960.00

Engineering & Contract Administration (15%): $7,440.00

TOTAL: $65,968.00

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.

Estimate of Probable Construction Costs
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Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Water Main Loops for Low & High zones, Meadowlark to Prestwick 

Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $2,000.00 $2,000.00

2 Remove Asphalt Pavement 200 SqYd $10.00 $2,000.00

3 Remove Concrete Sidewalk 10 SqYd $6.00 $60.00

4 Remove Concrete Curb and Gutter 8 Ft $8.00 $64.00

5 Remove Trees 4 Ea $400.00 $1,600.00

6 8" PVC Water Main (High Zone) 1100 Ft $40.00 $44,000.00

7 8" PVC Water Main (Low Zone) 1100 Ft $40.00 $44,000.00

8 8" Bends 12 Ea $400.00 $4,800.00

9 8" Gate Valve w/box 4 Ea $2,000.00 $8,000.00

10 16" x 8" Tapping Tee & Valve 1 Ea $3,000.00 $3,000.00

11 8" x 8" Tee 1 Ea $600.00 $600.00

12 8" Couplings 4 Ea $400.00 $1,600.00

13 Sodding 2000 SqYd $7.50 $15,000.00

14 Asphalt Concrete Composite 60 Ton $200.00 $12,000.00

15 4" Concrete Sidewalk 90 SqFt $8.00 $720.00

16 Type B66 Concrete Curb and Gutter 8 Ft $21.00 $168.00

17 Replace Tree 4 Ea $500.00 $2,000.00

18 Traffic Control 1 LS $3,000.00 $3,000.00

SUBTOTAL: $144,612.00

Mobilization (8%): $11,568.96

Contingency (10%): $14,461.20

Engineering & Contract Administration (15%): $21,691.80

TOTAL: $192,333.96

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Loop Tanager to Muirfield

Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $2,000.00 $2,000.00

2 Remove and Reset Fence 400 Ft $6.00 $2,400.00

3 Remove Asphalt Pavement 32 SqYd $10.00 $320.00

4 Remove Concrete Sidewalk 5 SqYd $6.00 $30.00

5 Remove Concrete Curb and Gutter 16 Ft $8.00 $128.00

6 8" PVC Water Main 520 Ft $40.00 $20,800.00

7 8" Bends & Fittings 5 Ea $400.00 $2,000.00

8 8" Gate Valve w/box 2 Ea $2,000.00 $4,000.00

9 6" Couplings 1 Ea $400.00 $400.00

10 8" Couplings 1 Ea $400.00 $400.00

11 Seeding, Fertilizing, Fiber Mulching 1800 SqYd $1.50 $2,700.00

12 Asphalt Concrete Composite 10 Ton $200.00 $2,000.00

13 4" Concrete Sidewalk 45 SqFt $8.00 $360.00

14 Type B66 Concrete Curb and Gutter 16 Ft $21.00 $336.00

15 Traffic Control 1 LS $3,000.00 $3,000.00

SUBTOTAL: $40,874.00

Mobilization (8%): $3,269.92

Contingency (10%): $4,087.40

Engineering & Contract Administration (15%): $6,131.10

TOTAL: $54,362.42

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Water Main Loop Raven Circle to Tanager
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $3,000.00 $3,000.00

2 Remove Concrete Sidewalk 190 SqYd $6.00 $1,140.00

3 8" PVC Water Main 330 Ft $40.00 $13,200.00

4 8" Bends 4 Ea $400.00 $1,600.00

5 8" Gate Valve w/box 2 Ea $2,000.00 $4,000.00

6 8" x 8" Tee 1 Ea $600.00 $600.00

7 6" x 6" Tee 1 Ea $600.00 $600.00

8 6" Couplings 2 Ea $300.00 $600.00

9 8" Couplings 2 Ea $400.00 $800.00

10 Sodding 1100 SqYd $7.50 $8,250.00

11 4" Concrete Sidewalk 1650 SqFt $8.00 $13,200.00

SUBTOTAL: $46,990.00

Mobilization (8%): $3,759.20

Contingency (10%): $4,699.00

Engineering & Contract Administration (15%): $7,048.50

TOTAL: $62,496.70

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Connection at Meadowlark

Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $500.00 $500.00

2 Remove Concrete Sidewalk 10 SqYd $6.00 $60.00

3 8" PVC Water Main 40 Ft $40.00 $1,600.00

4 8" Bends 2 Ea $400.00 $800.00

5 8" x 6" Reducer 1 Ea $400.00 $400.00

6 6" Couplings 1 Ea $400.00 $400.00

7 Sodding 100 SqYd $7.50 $750.00

8 4" Concrete Sidewalk 90 SqFt $8.00 $720.00

SUBTOTAL: $5,230.00

Mobilization (8%): $418.40

Contingency (10%): $523.00

Engineering & Contract Administration (15%): $784.50

TOTAL: $6,955.90

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: 8" Loop Waxwing to Pinon Jay
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $5,000.00 $5,000.00

2 Remove Concrete Sidewalk 140 SqYd $6.00 $840.00

3 Remove Trees 30 Ea $400.00 $12,000.00

4 8" PVC Water Main 800 Ft $40.00 $32,000.00

5 8" Bends 12 Ea $400.00 $4,800.00

6 8" Gate Valve w/box 2 Ea $2,000.00 $4,000.00

7 6" x 6" Tee 1 Ea $600.00 $600.00

8 8" x 6" Reducer 1 Ea $500.00 $500.00

9 6" Couplings 2 Ea $400.00 $800.00

10 Seed, Fertilize, and Fiber Mulch 3000 SqYd $1.50 $4,500.00

11 4" Concrete Sidewalk 1250 SqFt $8.00 $10,000.00

12 Trees 30 Ea $500.00 $15,000.00

SUBTOTAL: $90,040.00

Mobilization (8%): $7,203.20

Contingency (10%): $9,004.00

Engineering & Contract Administration (15%): $13,506.00

TOTAL: $119,753.20

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: Booster Station Upgrade

Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Upgrade pumps in Red Rocks Booster Station 1 LS $50,000.00 $50,000.00

SUBTOTAL: $50,000.00

Contingency (10%): $5,000.00

Engineering & Contract Administration (15%): $7,500.00

TOTAL: $62,500.00

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: Locate Water System for CORC
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 GIS/Survey Crew 50 Hr $114.00 $5,700.00

2 Data organization and transfer 8 Hr $75.00 $600.00

SUBTOTAL: $6,300.00

Contingency (10%): $630.00

TOTAL: $6,930.00

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.



Project: CSHOA, Water System Preliminary Engineering Report

Prepared By: CETEC Engineering Services, Inc.

For: Countryside Homeowners Association

Date: July 25, 2012

Scope of work: Abandon Wells
Bid Item Extended

Number Item Quantity Unit Unit Price Price

1 Clearing and Grubbing 1 LS $3,000.00 $3,000.00

2 Set Up for Grouting 2 Ea $4,000.00 $8,000.00

3 Grouting 1000 CuFt $20.00 $20,000.00

4 Surface Restoration 1 Ea $3,000.00 $3,000.00

SUBTOTAL: $34,000.00

Mobilization (8%): $2,720.00

Contingency (10%): $3,400.00

Engineering & Contract Administration (15%): $5,100.00

TOTAL: $45,220.00

CETEC Engineering Services Inc. has no control over the cost of estimated quantities.  Costs fluctuate

with the availability of materials, labor, equipment, incidentals, and other factors that control market costs.  CETEC

Engineering Services Inc. makes no warrenty that the estimated construction costs will match the actual

cost of construction.
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