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INTRODUCTION

INTRODUCTION
PURPOSE OF STUDY

The City of Brandon contacted Stockwell Engineers, Inc. (SEl) to investigate their water system. The
City would like to make improvements to the water source, water distribution and water storage. In
addition, they need to make plans for a future water treatment plant. This study identifies the
deficiencies that the water system has based on the Criteria for Design of Public Water Supply
Facilities in South Dakota and presents options to fix these deficiencies.

SCOPE OF STUDY

The scope of the agreement between the City of Brandon and SEl is a follows:

1) Provide existing maps, plans, relevant information, existing static and residual fire hydrant
flow tests, existing water rates, water fund financial records and latest Drinking Water
System Evaluation.

2) Provide data on existing and future conditions of the City including land use, growth trends
and population estimates.

3) Provide data on existing water main.

4) Complete a general population analysis.

5) Evaluate water distribution system to determine water loss, average day demand, peak day
demand, peak hour demand, per capita usage, valve and hydrant spacing. Model the system
to determine pressure, fire flow and extended period simulation. Examine existing water
storage and provide recommendations. Examine existing water supply and provide
recommendations. Provide triggers for water supply, water treatment and storage based on
demand. Create a map illustrating existing system and proposed improvements.

6) Outline need for improvements.

7) Make recommendations for improvements to meet future growth requirements.
Recommend future trunk water mains, water supply, water treatment and water storage.

8) Prepare "Engineers Estimate" of probable construction cost for the Project.

9) Present "draft" study at Council meeting.

10) Address Client's comments.

11) Submit final study to the Client.
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COMMUNITY INFORMATION

COMMUNITY INFORMATION
GENERAL

The City of Brandon is a Class 1 municipality located in eastern Minnehaha County on Interstate 90.
Minnehaha County is located in southeastern South Dakota. The City is Governed by a Mayor and
six member Council. The City has a City Administrator, Finance Officer and Public Works Director
that oversee the day-to-day activities. Brandon was incorporated as a city on July 31, 1973. The
City encompasses an area of approximately 3,331 acres. The land uses range from low density
residential to commercial and industrial properties.

FINANCIAL STATISTICS

Based on the 2000 Census, Brandon has a median household income of $58,421 compared to the
state average of $35,282. The 2000 Census also reported that 2.5% of the families in Brandon had
incomes below the poverty level compared to the state average of 9.3%.

POPULATION STATISTICS

Based on the 2010 census, Brandon has a population of 8,785. The City has shown strong growth
since being incorporated in 1973. Most other communities in South Dakota have seen a decline in
recent years. However, Brandon's close proximity to Sioux Falls creates a unique opportunity for
people to work in Sioux Falls and live in Brandon. The 2010 census indicated that 7.8% of the
people living in Brandon were over the age of 65 compared to 14.3% for the State of South Dakota.
It is anticipated that the population will continue to increase due to Brandon's location and their
low percentage of people over 65. The population for 2013 was based on the average housing unit
size and the number of housing units added since the 2010 census. The projected populations
through 2027 were obtained from the Brandon Comprehensive Plan that was prepared by the South
Eastern Council of Governments (SECOG). A copy of the plan is located in Appendix C. Stockwell
Engineers estimated the 2033 population.
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COMMUNITY INFORMATION

Table 1 Population Statistics

1980 2,589
1990 3,543
2000 5,693
2010 8,785
2013 9,088
2017 (proj) 10,734
2022 (proj) 12,217
2027 (proj) 13,700
2033 (proj) 15,700

Population Statistics

18000

16000

14000

12000

ion

10000

8000 o’

6000 /
4000 /

2000

Populat

0 T T T T T T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040

Year
=== Historic == Projected
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WATER SYSTEM

WATER SYSTEM
GENERAL SYSTEM INFORMATION

The current system consists of 60 miles of polyvinyl chloride (PVC) pipe and asbestos cement pipe
(ACP) distribution lines, three active wells, one active water tower, a ground storage reservoir and a
water treatment plant. There are currently 2,580 residential and 476 commercial user users
connected to the system with an estimated 214,000 ft of service line.

The City also provides water to the Village of Corson which consists of 26 customers. The existing
system is shown in Figure 2.

WATER USAGE

A review of the City's water production and billed water records for the last seven years was
completed. This review was completed to determine water loss, per capita water demand and to
compare how precipitation affects water usage. This data can also be used to determine if Brandon
has an adequate water supply and if the water towers are sized properly. The precipitation data
was obtained from the National Weather Service, Sioux Falls location.
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WATER SYSTEM

Table 2 Water Usage

January 16,492,000 70 0 January 17,861,000 73| 18,016,490 74 0.45
February 14,682,000 69 0 February 15,858,000 72| 15,550,565 71 1.29
March 16,481,000 70 0 March 17,420,000 72| 14,871,403 61 4.97
April 17,641,000 78| 15,691,628 69 April 17,767,000 75| 17,466,760 74 1.93
May 27,694,000 118| 22,156,960 95 May 27,865,000 114| 23,136,289 95 2.63
June 36,316,000 160| 36,171,890 160 June 33,359,000 142| 29,961,124 127 3.98
July 45,028,000 192| 50,244,858 215 July 44,878,000 184| 49,718,925 204 0.32
August 31,978,000 137| 37,394,891 160 August 31,312,000 129| 35,739,420 147 6.18
September 23,354,000 103| 25,904,829 114 September 25,040,000 106| 23,080,685 98 2.27
October 19,963,000 85| 18,730,117 80 October 19,790,000 81| 20,408,225 84 5.98
November 16,881,000 75| 15,742,983 70 November 17,920,000 76| 15,739,440 67 0.04
December 17,343,000 74| 14,925,392 64 December 18,018,000 74| 15,161,795 62 1.3
Total 283,853,000 236,963,548 Total 287,088,000 278,851,121 31.3
Average Day 777,679 861,686 Average Day 786,542 763,976
Average (gpcpd) 103 114 Average (gpcpd) 100 97
Water Loss Water Loss 3%
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WATER SYSTEM

Table 2 Water Usage (Continued)

January 18,139,000 72| 17,443,395 69 0.23| [January 21,678,000 83| 18,095,580 69 0.32
February 17,508,000 74| 16,846,135 71 0.57 February 20,315,000 86| 15,710,415 66 0.41
March 19,015,000 75| 15,452,800 61 1.34 March 21,974,000 84| 15,329,310 58 1.31
April 18,814,000 77| 17,299,930 71 2.68| |April 21,421,000 84| 17,911,265 70 1.95
May 22,631,000 89| 16,897,110 67 3.34 May 33,930,000 129 20,128,595 77 1.43
June 32,071,000 131| 28,227,050 115 3.95( |June 36,437,300 143| 34,198,320 134 3.07
July 43,120,000 170| 39,300,945 155 2.52| |July 39,225,700 149| 27,342,985 104 3.71
August 39,879,000 158| 35,488,470 140 1.91 August 38,167,300 145 36,942,415 141 1.93
September 30,134,000 123| 31,572,700 129 1.78| [September 31,047,000 122 29,107,455 114 1.21
October 21,435,000 85| 21,765,745 86 5.44| |October 21,163,000 81| 17,108,235 65 5.52
November 19,028,000 78| 16,065,500 66 1.01 November 20,028,000 79| 18,268,960 72 0.17
December 19,380,000 77| 15,813,875 62 0.7 December 20,509,000 78| 15,472,680 59 2.03
Total 301,154,000 272,173,655 25.5 Total 325,895,300 265,616,215 23.1
Average Day 822,825 743,644 Average Day 892,864 727,716

Average (gpcpd) 101 91 Average (gpcpd) 105 86

Water Loss 10% Water Loss 17%
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Table 2 Water Usage (Continued)

WATER SYSTEM

January 21,227,700 78| 15,554,310 57| 1.25| |January 22,977,000 83| 16,506,265 60| 1.17
February 18,692,000 76| 16,217,500 66| 1.29| |February 21,059,000 85| 18,440,285 74] 0.95
March 21,061,000 77| 15,301,450 56| 1.02| |March 21,726,000 79| 15,263,235 55| 0.74
April 22,300,000 85| 19,052,620 72| 2.65| |April 20,492,000 77| 17,093,560 64| 3.09
May 30,704,000 113| 19,281,585 71| 2.03| |May 23,421,000 85| 18,685,530 68| 5.42
June 29,366,300 111| 27,973,455 106| 7.83| |June 27,657,000 104| 22,216,807 83| 4.26
July 34,895,000 128| 27,505,270 101| 8.55| [July 46,701,000 170 35,157,425 128 5.76
August 33,220,000 122| 24,302,660 89| 6.26| |August 43,495,000 158| 37,080,232 135 1.4
September 26,601,000 101| 24,925,267 95| 4.46| |September 36,069,000 135| 34,478,974 129 0.2
October 25,319,000 93| 18,686,675 69| 0.91| |October 26,042,000 95| 24,889,570 90| 0.63
November 21,600,500 82| 16,482,820 63| 0.47| [November 20,541,000 77| 17,674,269 66| 0.04
December 22,383,000 82| 17,568,022 65| 1.54( |December 21,511,000 78| 15,633,443 57 0.62
Total 307,369,500 242,851,634 38.3 Total 331,691,000 273,119,595 24.3
Average Day 842,108 665,347 Average Day 908,742 748,273

Average (gpcpd) 96 76 Average (gpcpd) 102 84

Water Loss 20% Water Loss 17%
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Table 2 Water Usage (Continued)

WATER SYSTEM

January 21,442,000 77| 18,594,461 67| 0.75
February 19,878,000 76| 16,603,309 64| 2.43
March 22,319,000 80| 15,468,402 56| 0.77
April 25,867,000 96| 21,071,753 78 2.4
May 31,181,000 112 26,431,513 95 4.6
June 47,812,000 177| 29,929,617 111( 0.74
July 60,724,300 218| 53,490,786 192 0.24
August 44,373,000 159 40,400,728 145 1.75
September 42,186,000 156 36,374,702 135 1.14
October 28,651,000 103| 28,154,793 101| 0.86
November 21,495,000 80| 18,487,089 69| 0.35
December 22,352,000 80| 16,418,454 59 1.31
Total 388,280,300 321,425,607 17.3
Average Day 1,060,875 878,212

Average (gpcpd) 118 98

Water Loss
Average Water Produced per Year -
Average Water Billed per Year -
Average Water Produced per Day -
Average Water Billed per Day -
Average Water Produced per Capita per Day -
Average Water Billed per Capita per Day -
Average Water Loss -
Maximum Produced Month -

600 N. MAIN AVE, SUITE 100
Sioux FALLS, SD 57104
PH. (605) 338-6668

STOCKWELL FAXx. (605) 338-8750

EMGINEERS

Brand:n
&M}g a Better 1,9'@

WWW.STOCKWELLENGINEERS.COM

17%
317,904,443
275,672,971

870,234
769,836
104
92
14%
60,724,300



WATER SYSTEM

Table 2 indicates the average water produced per capita per day (gpcpd) is 104 and the average
water billed is 92 gpcpd. The Water Distribution Systems Handbook by Mays states typical domestic
usage for South Dakota is 81 gpcpd. For purposes of this study a per capita usage of 104 will be
utilized. The table also shows the average water loss is 14%. The City should try to keep the water
loss below 15%. Water loss causes the City to incur the expense of producing the water but the City
doesn't receive any revenue from the water sales. The reasons for water loss are leaks, fire hydrant
flushing, non-metered locations and old inaccurate water meters. All locations are currently
metered in the City.

FUTURE WATER USAGE

The City of Brandon has shown steady growth over the past several decades and it is projected that
this growth will continue due to the City's close proximity to Sioux Falls. The projected population
will be utilized to determine the future water demand. The peak day needs to be calculated to
determine the future water demand. Mays states the U.S. range of maximum day to average day is
1.5-3.5:1. Itis our recommendation that the peaking factor shall not be less than 2.8 to account for
dry periods during the summer with high water usage. Based on the current water usage of 104
gpcpd and the projected 2033 population of 15,700 a future water usage of 4,604,496 gpd (104 x
15,700 x 2.8) can be assumed. This value can be used to determine water source and storage
capacity.

WATER SOURCE

The City has a total of eight wells. However, only wells 1, 3 and 6 are operational. Well one is
located just south of the water plant and provides 10% of the water supply. Well three is located
behind Dairy Queen and is only used in an emergency because it pumps directly into the system.
Well six is located southeast of the water treatment plant and provides 90% of the water supply.
Wells 2, 4 and 5 have the pumps pulled because the production was so low. These wells should be
capped and abandoned because their production is too low. The City of Brandon also bought a well
from the City of Sioux Falls. This well is not connected to the system. The location of the active
wells are shown in Figure 2. The City has three water right permits for these wells allowing them to
pump 583 gpm from the Big Sioux South Aquifer and 2,617 gpm from the Split Rock Creek Aquifer.
A copy of the current water rights are located in Appendix B. The City is also permitted for future
use of 1,227.7 acre-feet from the Big Sioux South aquifer and 2,148.4 acre-feet from the Split Rock
Creek aquifer. Additional information about the wells is shown in the following tables. Copies of
water samples taken during the study are shown in Appendix D.
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WATER SYSTEM

Figure 3 Well One

Figure 4 Well Three
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WATER SYSTEM

Figure 5 Well Six

Table 3 Well Information

1 1971 10 48 170 Big Sioux:South 5868-3 933
2 1971 8 50 65 Big Sioux:South 5868-3
3 1964 12 222 625 Split Rock Creek | 5868-3 624
4 1980 10 52 160 Big Sioux:South 5869-3 350
5 1976 10 56 125 Big Sioux:South 5869-3
6 1999 10 275 2,000 | Split Rock Creek | 6156-3 1,993
SF 1,500 | Split Rock Creek
Test Well 1,500 | Split Rock Creek

Mays states that the source of supply should be capable of meeting the maximum day system
demand. He also states that it is good practice to consider standby capabilities in the source of
supply. The water records indicate the average day produced by the active wells is 870,234 gpd.
The calculated future peak day demand is 4,604,496 gpd. Current flow tests of the wells indicate
that well 1 produces 175 gpm, well 3 produces 700 gpm and well 6 produces 1,400 gpm. If all three
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WATER SYSTEM

wells ran all day they would produce 3,276,000 gpd (2,275 gpm x 60 x 24). However, this is not
adequate to meet the peak day demand. In addition the City's water supply would be in a state of
emergency if well six was ever out of service because they could only supply 1,260,000 gpd (875
gpm x 60 x 24). Discussions with the South Dakota Geological Survey indicated the reason the
production for well six has decreased is because the well is being over pumped. The high pumping
rate is pulling fines towards the well and plugs the screen with sand. The wells do have back-up
power from the water plant or from portable generators.

Table 4 Well Water Quality

1 7/2/2013 69 379 0.28 0.06 0.06 7 484
3 7/2/2013 9 350 2.3 2.74 0.18 0.2 466
6 7/2/2013 4 412 0.54 1.88 0.37 0.2 540

The water from the Big Sioux South Aquifer and Split Rock Creek Aquifer is considered hard based
on the following chart. The hardness is measured in milligrams per liter (mg/L).

Hardness (mg/L) Classification
0-17 Soft

17-60 Slightly Hard
61-120 Moderately Hard
121-180 Hard

Over 180 Very Hard

WATER TREATMENT

The City's water treatment plant is located in Aspen Park and was constructed in 1998. The plant is
designed to treat iron and manganese. Wells one and six pump directly to the treatment plant. The
Aspen Park wells were designed to pump directly into the clear well and bypass the water
treatment plant to supplement the supply during peak demand. The four Aspen Park wells have a
higher level of nitrate but a lower level of iron or manganese because they pump out of the Big
Sioux South aquifer compared to the Split Rock Creek Aquifer. The treated water is then stored in a
500,000 gallon clear well until three high service pumps are used to fill the water tower. The
capacity of the plant is 2,000 gpm or 2,880,000 gpd. Therefore, the treatment plant does not have
adequate capacity to provide the future peak day demand of 4,604,496 gpd. High service pump one

600 N. MAIN AVE, SUITE 100
ra n Sioux FALLS, SD 57104

PH. (605) 338-6668

&M}ggb 33.{1‘2;'[_9@ STOCKWELL FAx. (605) 338-8750 13

WWW.STOCKWELLENGINEERS.COM
EMGINEERS




WATER SYSTEM

can pump 1,200 gpm, pump two 1,700 gpm and pump three 1,700 gpm or 6,624,000 gpd from the
clear well.

The scope of this study only includes recommendations for the location of the treatment plant and
the type of treatment process that is best suited for the type of water that the wells supply. A
detailed cost estimate is not included with this study.

-

T T e ST

Figure 6 Water Treatment Plant

WATER STORAGE

The City currently has two elevated and one underground storage tanks. There is an elevated
multilegged 250,000 gallon tank on Holly Blvd next to the High School. This tank was built in 1971
and is 128.5 feet to the high water level and 100 feet to the low water level. The City also has a
50,000 single pedestal on the east side in the County Club Heights addition that is 58 feet to the low
water level and 80 feet to the high water level. This tank was built in 1995 but is no longer in
service because the area around the tank developed and the tank couldn't provide adequate
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WATER SYSTEM

pressure. The third storage tank is a 500,000 gallon underground storage tank at the water
treatment plant. This tank was built when the water treatment plant was built in 1998 and stores
treated water before it is pumped into the system. The tanks are not on a scheduled maintenance
program at this time. The entire elevated 250,000 gallon tank was sand blasted and painted in the
spring of 2013.

Figure 7 Existing Water Tower

Water storage ensures the reliability of supply, maintains pressure, equalizes pumping and
treatment rates, reduces the size of transmissions lines, improves operational flexibility and
efficiency and provides fire protection. There are several methods for determining the correct
water storage size. Mays states that water storage should be based on summing equalization
storage, fire storage and emergency storage.
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WATER SYSTEM

Equalization storage allows the source and pumping facilities to operate at a predetermined rate.
Mays states that the equalization volume of a system with a constant pumping rate should be 10% -
25% of the maximum daily demand. The future water usage section determined the peaking factor
for the maximum day to average day demand was in the middle of the range. Therefore, 20% will
be used for the equalization volume. This results in an equalization storage of 916,295 gallons
(4,604,496 gpd x .199).

Fire storage is utilized to fight fires. The International Standards Organization (ISO) recommends a
fire flow of 1,500 gpm for residential areas and 3,500 gpm in other habitation areas. This typically
occurs in the business district of a city. The required fire storage to fight a two hour fire in the
business district is 420,000 gallons (3,500 x 2 x 60).

Emergency storage is based on the judgment about the perceived vulnerability of the utility's water
supply. Typically the average day demand is used to determine the emergency storage volume.
The future average day demand is 1,632,800 gallons (15,700 x 104 gpcpd).

Mays recommends the volume of effective storage is the sum of equalization storage plus the larger
of fire or emergency storage. Therefore, the total effective or elevated storage for the City of
Brandon is 2,549,095 gallons (916,295 + 1,632,800). The current elevated storage volume of
250,000 gallons is not adequate.

DISTRIBUTION SYSTEM

The core of Brandon's water distribution system was originally asbestos cement pipe (ACP). Since
then most of the system has been replaced with polyvinyl chloride (PVC) pipe. In addition, the City
has experienced a large amount of growth and all these new areas have been constructed with PVC.
A summary of all the water main in the City is shown below.

Table 5 Water Mains

4 PVC 661
6 PVC 87,039
8 PVC 146,102
10 PVC 13,667
12 PVC 41,013
16 PVC 15,175
4 ACP 2,460
6 ACP 9,463
Total = 315,580
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WATER SYSTEM

Having old ACP in the distribution system presents two problems. First, the water main is brittle.
Natural shifts in the ground from the freeze thaw cycle and fluctuating groundwater levels can
cause breaks. Second, the roughness coefficient of the interior of the pipe is higher than PVC. This
roughness increases over time reducing the capacity of the ACP. ACP also had the potential health
risk with asbestos when the water main breaks or is repaired. The City does experience a break
every other year with the ACP water mains.

The distribution system currently has several dead-ends. The 10 States Standards recommend dead
ends be minimized to increase reliability of service and reduce head loss. The SD DENR also
recommends looping dead-ends to minimize taste and odor and to reduce mineral buildup. Dead
ends also increase retention time of the water which decrease disinfection. Dead ends should be
equipped with means to provide adequate flushing.

HYDRANTS

There are currently 441 fire hydrants connected to the water system. The 10 States Standards
recommends that all fire hydrant leads be located on lines a minimum of six-inch in diameter unless
the hydrant is used for flushing. The DENR also recommends that hydrants be spaced at distances
no greater than 600 feet depending on the area being served. It is recommended the City should
try and exercise the hydrants on an annual basis.

WATER METERS

The City currently has Neptune radio read water meters that are less than 13 years old. Typically
water meters lose their accuracy over time and read low. The accuracy of the meter decreases even
faster if they are not installed horizontally. The internal parts of the meter wear and low water
usage from leaks are not measured. The community has the expense of producing the water but
they don't receive the revenue. The City currently has all locations metered to account for total
water usage. Meters should be checked for accuracy once they reach 10 years of age. It should be
noted that Brandon's meters have not been checked for accuracy.

WATER SYSTEM ON-SITE EVALUATION

On April 20, 2010 the SD DENR completed an on-site evaluation of the water system. A copy of the
inspection is located in Appendix A. The inspection provided the following requirements:

e The seals on well six and well two are not intact and can allow contamination to enter the
wells. (The City has already addressed this requirement)
e The system may need a discharge permit when flushing hydrants.
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WATER SYSTEM

The inspection provided the following recommendations:

e Secondary containment should be added for the chemical vessels at well 3.
e Allvalves in the system should be inspected as part of a preventive maintenance program.

HYDRAULIC MODEL

A hydraulic model was completed for Brandon's water distribution system. The program used for
the hydraulic model was WaterCAD version V8i. The existing pipe size, type, age, water storage,
water pressure information and number of customers was inputted into the model. Three
simulations were completed to determine the system pressure, fire flow and extended period
simulation (EPS). SEl and City staff completed fire flow testing on hydrants throughout the system.
Static pressure, residual pressure and fire flow results were used to calibrate the model to field
conditions.

PRESSURES FOR EXISTING SYSTEM

There are minimum pressures that should be provided in a water distribution system. If these
minimum pressures are not provided then the customers can experience flow reductions when
more than one faucet is running. In addition, a system can provide too much pressure. Mays states
that a minimum of 30 psi should be provided for the consumer. However, based on previous
experience a minimum pressure of 40 psi is recommended. The Uniform Plumbing Code requires
the pressure not to exceed 80 psi at the customers connection. Recommended pressures from
Mays are shown in the table below.

Table 6 Typical Service Pressure Criteria

Condition Service Pressure Criteria (psi)
Maximum Pressure 65-75
Minimum pressure during maximum day 30-40
Minimum pressure during peak hour 25-35
Minimum pressure during fires 20

The pressure analysis is completed using the peak hour flows. Typically a system can have adequate
pressure during the winter when water usage is low. However, during the summer when water
usage is high pipe velocities increase and therefore the head loss in the pipe also increase reducing
the pressures for the consumer. Mays states that the peak hour to average day ratio is 2.0-7.0:1. It
is our opinion that the peak hour ratio should be 5.3.
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WATER SYSTEM

Typically water usage is limited during the night. The peak hour demand is calculated by multiplying
the population by the average per capita produced by the peak hour ratio and dividing by 16 hours
in a day and 60 minutes per hour. The current peak hour demand for Brandon is determined to be
5,264 gpm (104 gpcpd x 9,088 x 5.3 / 16 / 60). The future peak hour demand for Brandon is
determined to be 9,093 gpm (104 gpcpd x 15,700 x 5.3 / 16 / 60). This peak hour flow will be used
for the pressure model with the tank set at half full. The mid elevation of the tanks is 1479.00
above sea level.

An aerial photograph was used to input the approximate location of Brandon's customers.
Individual node demands were added for the larger customers. The existing and future pressures in
Brandon's water distribution system are shown in the following figures. The existing model
determined that approximately half the system has pressures that are above the recommended
minimum of 40 psi. The future model determined that almost all the operating pressures in the
existing system are below the recommended minimum of 40 psi. This is caused by the large
demand placed on the system and the lack of larger water mains that keep pipe velocities and
pressure lose down.
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WATER SYSTEM

FIRE FLOWS FOR EXISTING SYSTEM

The fire flow model will be completed using the peak day demand. The historic peak day demand is
2,550 gpm (2,448,000 gpd / 16 / 60). The future peak day demand flow is determined to be 4,796
gpm (4,604,496 gpd / 16 / 60). Individual node demands were added for larger customers. This
peak day demand flow will be used for the fire flow model with the tank set at half full. The mid
elevation of the tanks is 1479.00 above sea level. The minimum residual pressure according to
Mays will be set at 20 psi.

The International Standards Organization (ISO) establishes minimum fire flow requirements. For
one- and two-family dwellings not exceeding two stories in height, ISO uses the following needed
fire flows:

Table 7 ISO Minimum Fire Flow

Distance Between Buildings Needed Fire Flow
More than 100 feet 500 gpm
31 to 100 feet 750 gpm
11 to 30 feet 1,000 gpm
10 feet or less 1,500 gpm

ISO also recommends a minimum fire flow of 3,500 gpm in other habitation areas. The existing
analysis determined that all of the residential areas have flows above 1,500 gpm except for the area
around Country Club Ave. The existing model also shows that there are no flows above 3,500 gpm.

The future analysis determined the minimum fire flow of 500 gpm is provided throughout most the
system except for the north side of the City. All the residential areas have less than 1,500 gpm and
there are no areas over 3,500 gpm. This can be expected due to the existing pipe size and lack of
looping. The fire flow analysis are shown in the following figures.
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WATER SYSTEM

EXTENDED PERIOD SIMULATION (EPS)

An EPS provides an analysis of the water system over time compared to the pressure and fire flow
simulation that is only a snapshot of the system. Typically a 24-hour period is used for the
simulation. This type of simulation allows you to model tanks filling and draining, pumps turning on
and off throughout the system in response to varying demand conditions. The demand curve
shown below is inputted into the model to simulate higher water usage in the morning, at lunch and
in the evening.

Water Demand Pattern
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Figure 12 System Demand Curve

The simulation will start at the beginning of the day with all the storage tanks full. The EPS is run for
the current and future peak day demand.
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WATER SYSTEM
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DEVELOPMENT OF ALTERNATIVES

DEVELOPMENT OF ALTERNATIVES
GENERAL ALTERNATIVE INFORMATION

Each of the following alternatives includes an estimate of the total project cost. Included in the
total project cost are the construction cost, contingencies, legal and administration, engineering and
testing. It should be noted that these are only estimates and by no means a guarantee of the actual
construction costs. Actual field measurements will be taken during the design phase to complete a
more accurate estimate. Contract prices can be affected by project location, contractor work load,
project size, contract time and the time of year that the project is built. These estimates should be
updated on a yearly basis to reflect current industry conditions.

EQUIVALENT UNIFORM ANNUAL COST

When choosing the most cost effective solution to a problem, you have to consider the initial cost
and the long term cost. The alternative with the cheapest initial cost may not be the cheapest
alternative when operation and maintenance cost are taken into account. The capital cost and
equivalent uniform annual cost (EUAC) are both provided for all of the alternatives. The EUAC is
evaluated over 20 years and an interest rate of 3.0% to provide the long term costs. The salvage
value at the end of 20 years will be 0% or 60%. The EUAC will provide the owner with the best long
term solution.

WATER SOURCE ALTERNATIVES

The following alternatives were developed to correct the deficiencies listed below:

1) The wells do not have enough capacity to meet the peak day demand.
2) The Aspen Park wells should be properly abandoned.
3) Well six is being over pumped.

SOURCE ALTERNATIVE 1: DO NOTHING

The first source alternative is the "do nothing" alternative. This alternative is not considered
acceptable because the current well capacity does not meet the peak day demand.

SOURCE ALTERNATIVE 2: NEW WELLS

Source Alternative 2 proposes the City construct a new well into the Split Rock Creek aquifer and
two wells into the Big Sioux aquifer to provide adequate water supply to meet the peak day
demand. This recommendation also includes a well transmission line be constructed between the
new wells and the water treatment plant. Rehabilitation of well six is proposed as part of this
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DEVELOPMENT OF ALTERNATIVES

alternative after the new wells are online. The production at well six is 70% of when it was built.
The rehabilitation of well six includes new well piping and a new well building with a flow meter,
variable frequency drive and a supervisory control and data acquisition (SCADA) system. SCADA
allows the remote monitoring of several facilities at one location. It is also recommended that a
level transducer be included in all new wells to monitor static and residual water levels in the
aquifer.

The location of the proposed Split Rock Creek well is located in the following figure. The South
Dakota Geological Survey was contacted about the location of the new well in the Split Rock Creek
aquifer. The two best locations are the Sioux Falls well and the proposed location. Itis also
beneficial to keep the wells in the Split Rock Creek aquifer as far apart as possible to limit the
intrusion. The anticipated production from the new well is 1,500 gpm. After well six is rehabilitated
it is recommended that it not be pumped over 1,500 gpm. It is important for the longevity of the
well and the aquifer that the wells are not over pumped. The combination of well six and the new
well would provide 4,320,000 gpd (3,000 x 60 x 24). The City has current and future permits for the
Split Rock Creek aquifer of 5,685,791 gpd.

The approximate locations of the Big Sioux wells are shown in the following figure. The South
Dakota Geological Survey has limited data about the Big Sioux aquifer. Test drilling would have to
be completed to determine the location with the thickest gravel and sand pack. The anticipated
production from each well would be 300 - 500 gpm. Two wells producing 300 gpm each would
provide 864,000 gpd (600 x 60 x 24). The City has current and future permits for the Big Sioux
aquifer of 1,936,228 gpd. The combination of the new Big Sioux wells and the Split Rock Creek wells
would provide enough volume to meet the peak day demand. The City will need to blend water
from both aquifers in order to have adequate volume and because of the nitrate levels in the Big
Sioux aquifer.

It is recommended in the future that the City irrigate with raw water from the well transmission
line. This will reduce the amount of water they need to treat in the summer time when demand is
high. Aspen Park could be irrigated off the well transmission line. The cost estimate and EUAC for
this alternative are shown on the following page.
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DEVELOPMENT OF ALTERNATIVES

Table 8 Cost Estimate for Source Alternative 2

Item No. Description Quantity Unit Unit Price Price
1 Mobilization 1 LS $226,000.00 $226,000.00
2 Well Abandonment 5 EA $4,000.00 $20,000.00
3 Well Exploration 1 LS $50,000.00 $50,000.00
4 Rehab Well #6 1 LS $75,000.00 $75,000.00
5 Shallow Well Construction 2 EA $80,000.00 $160,000.00
6 Deep Well Construction 1 EA $120,000.00 $120,000.00
7 Well House Assembly 4 EA $15,000.00 $60,000.00
8 Vertical Turbine Pump, Furnish 2 EA $40,000.00 $80,000.00
9 Vertical Turbine Pump, Furnish 1 EA $50,000.00 $50,000.00
10 Pump Control Systems, Furnish 4 EA $25,000.00 $100,000.00
11 Well Pump & Control Systems, Install 3 EA $10,000.00 $30,000.00
12 SCADA System 4 EA $5,000.00 $20,000.00
13 Well House (Arch, Elec, Mech & 4 EA $80,000.00 $320,000.00
Structural)

14 Seeding, Fertilizing & Mulching 67,500 SY $1.50 $101,250.00
15 Aggregate Base Course (12") 3,900 TN $15.00 $58,500.00
16 Asphalt Concrete Composite (4") 1,400 TN $75.00 $105,000.00
17 6" C900 Water Main 40 LF $23.00 $920.00
18 10" C900 Water Main 4,200 LF $28.00 $117,600.00
19 12" C900 Water Main 16,000 LF $32.00 $512,000.00
20 HWY & River Crossings 630 LF $300.00 $189,000.00
21 Water Main Bedding Material 19,610 LF $3.00 $58,830.00
22 6" MJ Gate Valve w/Box 4 EA $950.00 $3,800.00
23 12" MJ Gate Valve w/Box 1 EA $2,500.00 $2,500.00
24 10" x 6" MJ Tee 2 EA $300.00 $600.00
25 10" x 10" MJ Tee 1 EA $350.00 $350.00
26 12" x 6" MJ Tee 2 EA $400.00 $800.00
27 16" x 10" MJ Tee 1 EA $800.00 $800.00
28 16" x 12" MJ Tee 1 EA $900.00 $900.00
29 10" MJ Bend 2 EA $300.00 $600.00
30 12" MJ Bend 2 EA $350.00 $700.00
31 6" MJ Restraints 16 EA $75.00 $1,200.00
32 10" MJ Restraints 12 EA $110.00 $1,320.00
33 12" MJ Restraints 12 EA $125.00 $1,500.00
34 16" MJ Restraints 4 EA $250.00 $1,000.00
35 Fire Hydrant 4 EA $2,800.00 $11,200.00
36 Cut & Tie to Existing Watermain 2 EA $750.00 $1,500.00

Subtotal $2,482,870.00

Brand:n

&uKa’z)g a Better Life

Contingencies (15%)
Total Estimated Construction Costs

ENGINEERING

LAND PURCHASE
LEGAL, ADMINISTRATION & TESTING (4%)

$373,000.00

$2,855,870.00

$395,000.00
$20,000.00
$115,000.00

TOTAL ESTIMATED PROJECT COST $3,385,870.00

=
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DEVELOPMENT OF ALTERNATIVES

Table 9 EUAC for Source Alternative 2

Capital Cost Salvage Present Worth Net Present
Description Price Value of Salvage Value Worth

Mobilization $226,000.00 $0.00 $0.00 $226,000.00
Well Abandonment $20,000.00 $0.00 $0.00 $20,000.00
Well Exploration $50,000.00 $0.00 $0.00 $50,000.00
Rehab Well #6 $75,000.00 $45,000.00 $24,915.41 $50,084.59
Shallow Well Construction $160,000.00 $96,000.00 $53,152.87 $106,847.13
Deep Well Construction $120,000.00 $72,000.00 $39,864.65 $80,135.35
Well House Assembly $60,000.00 $36,000.00 $19,932.33 $40,067.67
Vertical Turbine Pump, Furnish $80,000.00 $48,000.00 $26,576.44 $53,423.56
Vertical Turbine Pump, Furnish $50,000.00 $30,000.00 $16,610.27 $33,389.73
Pump Control Systems, Furnish $100,000.00 $60,000.00 $33,220.55 $66,779.45
Well Pump & Control Systems, Install $30,000.00 $0.00 $S0.00 $30,000.00
SCADA System $20,000.00 $12,000.00 $6,644.11 $13,355.89
Well House (Arch, Elec, Mech &

Structural) $320,000.00 $192,000.00 $106,305.74 $213,694.26
Seeding, Fertilizing & Mulching $101,250.00 $S0.00 $0.00 $101,250.00
Aggregate Base Course (12") $58,500.00 $35,100.00 $19,434.02 $39,065.98
Asphalt Concrete Composite (4") $105,000.00 $63,000.00 $34,881.57 $70,118.43
6" C900 Water Main $920.00 $552.00 $305.63 $614.37
10" C900 Water Main $117,600.00 $70,560.00 $39,067.36 $78,532.64
12" C900 Water Main $512,000.00 $307,200.00 $170,089.19 $341,910.81
HWY & River Crossings $189,000.00 $113,400.00 $62,786.83 $126,213.17
Water Main Bedding Material $58,830.00 $0.00 $0.00 $58,830.00
6" MJ Gate Valve w/Box $3,800.00 $2,280.00 $1,262.38 $2,537.62
12" MJ Gate Valve w/Box $2,500.00 $1,500.00 $830.51 $1,669.49
10" x 6" MJ Tee $600.00 $360.00 $199.32 $S400.68
10" x 10" MJ Tee $350.00 $210.00 $116.27 $233.73
12" x 6" MJ Tee $800.00 $480.00 $265.76 $534.24
16" x 10" MJ Tee $800.00 $480.00 $265.76 $534.24
16" x 12" MJ Tee $900.00 $540.00 $298.98 $601.02
10" MJ Bend $600.00 $360.00 $199.32 $400.68
12" MJ Bend $700.00 $420.00 $232.54 S467.46
6" MJ Restraints $1,200.00 $720.00 $398.65 $801.35
10" MJ Restraints $1,320.00 $792.00 $438.51 $881.49
12" MJ Restraints $1,500.00 $900.00 $498.31 $1,001.69
16" MJ Restraints $1,000.00 $600.00 $332.21 $667.79
Fire Hydrant $11,200.00 $6,720.00 $3,720.70 $7,479.30
Cut & Tie to Existing Watermain $1,500.00 $0.00 $0.00 $1,500.00
Land Purchase $20,000.00 $20,000.00 $11,073.52 $8,926.48
Remaining Capital Costs $883,000.00 $S0.00 $0.00 $883,000.00

Total Construction Cost

$3,385,870.00 $1,217,174.00 $673,919.73 $2,711,950.27

Annual Operation and Maintenance Cost

Description Annual Cost

Net Present Worth

Equipment $2,000.00 $29,754.95
Supplies $1,000.00 $14,877.47
Utilities $10,000.00 $148,774.75
Labor $3,000.00 $44,632.42
Total Annual Cost $16,000.00 $238,039.60

Total Net Present Worth $2,949,989.87

EUAC $198,285.66
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DEVELOPMENT OF ALTERNATIVES

WATER TREATMENT

The following alternatives were developed to correct the deficiencies listed below:
1) The water treatment plant does not have the capacity to meet the peak day demand.

TREATMENT ALTERNATIVE 1: DO NOTHING

The first treatment alternative is the "Do Nothing" alternative. This alternative is not considered
acceptable because the current water treatment plant does not meet the peak day demand.

TREATMENT ALTERNATIVE 2: NEW WATER TREATMENT PLANT

Treatment Alternative 2 proposes the City build a new water treatment plant. The plant should be
located in Aspen Park adjacent to the existing water treatment plant. The current plant has a
capacity of 2,880,000 gpd and the new plant should have the same capacity. The design life of a
water treatment plant should extend beyond 20 years and the larger capacity will allow for a higher
population and longer design life.

The City needs to be involved with the selection of the treatment process in the new plant. There
are three treatment process alternatives for the new plant. The first option is oxidation of iron and
manganese, filtration, disinfection and fluoridation which is the same process as the current plant.
This process doesn't soften the water or remove nitrate, sulfate or organic carbon. The second
option is aeration, lime softening, filtration, disinfection and fluoridation. This process would soften
the water but produces a sludge byproduct that would need to be stored and disposed of. Nitrate
and sulfate would not be removed with this process. The treated water from the new plant could
be blended with the existing plant before flowing into the system. The third option is aeration,
oxidation, filtration and nanofiltration or reverse osmosis. This process would soften the water and
remove most ions. However, the byproduct is a concentrated stream that is 20-25% of the water
flowing through the membranes. This concentrated stream could be discharged to a stream with
DENR approval or to the sanitary sewer. The treated water from the new plant could be blended
with the existing plant before flowing into the system.

The City should also make upgrades to the existing plant after the new plant is online. The existing
plant has not been upgraded since it was built in 1998. It is recommended that the City continue to
utilize the existing plant because it is still functioning adequately and the loan will be paid off in
2015.

A new water treatment plant similar to the existing one could cost approximately $8,400,000 and
adding lime softening could add approximately $3,000,000. A nanofiltration or reverse osmosis
water treatment plant could cost approximately $11,600,000. A more in depth study should be
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DEVELOPMENT OF ALTERNATIVES

completed to determine a detailed cost estimate and determine the upgrades necessary at the
existing plant.

WATER STORAGE

The following alternatives were developed to correct the deficiencies listed below:

1) The system does not have adequate elevated storage.

2) The system does not have adequate pressure.

3) The system does not have adequate fire flows.

4) The City should reduce the number of pressure zones with new elevated storage.

STORAGE ALTERNATIVE 1: DO NOTHING

The first storage alternative is the "Do Nothing" alternative. This alternative is not considered
acceptable because it will not provide adequate storage.

STORAGE ALTERNATIVE 2: NEW WATER TOWERS

Storage Alternative 2 proposes a new 1,250,000 gallon water tower be built on the west and east
sides of the community. The existing booster stations and pressure reducing valve could be
eliminated once these water towers were constructed. The proposed low water elevation of the
tanks is 1546.00. These water towers would increase the pressure in the system, improve fire flow
and provide adequate storage to offset the peak day demand. There are only two locations that
have pressures below the recommended 40 psi compared to the entire existing system being below
40 psi. There are only a couple residential locations with fire flows below 1,500 gpm compared to
the entire existing system being below 1,500 gpm. In addition, the business districts and industrial
areas show a drastic increase in fire flows. The location of the proposed towers are shown in the
following figure. There are water mains included in the estimate to connect the proposed towers to
the existing distribution system. This alternative recommends the City purchase two acres at each
site to allow room for construction and future maintenance of the tanks. The cost estimate for this
alternative is shown in the following table.
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DEVELOPMENT OF ALTERNATIVES

Table 10 Cost Estimate for Storage Alternative 2

Item No. Description Quantity Unit Unit Price Price
1 Mobilization 1 LS $465,000.00 $465,000.00
2 Remove & Dispose of Existing Tank 1 LS $30,000.00 $30,000.00
3 1,250,000 Gallon Composite Tank 2 EA $1,500,000.00 $3,000,000.00
4 Tank Foundation 2 EA $350,000.00 $700,000.00
5 Control Room 2 EA $130,000.00 $260,000.00
6 SCADA System 2 EA $5,000.00 $10,000.00
7 Altitude Control Valve 1 EA $30,000.00 $30,000.00
8 Electrical Wiring 2 EA $20,000.00 $40,000.00
9 Floor Drain and Line 2 EA $6,000.00 $12,000.00
10 Chain Link Fence 2,400 FT $25.00 $60,000.00
11 Salvage & Replace Topsoil 7,000 cYy $5.00 $35,000.00
12 Unclassified Excavation 700 cY $5.00 $3,500.00
13 Aggregate Base Course (8") 1,400 TN $15.00 $21,000.00
14 Seed, Fertilize & Mulch 41,500 SY $1.50 $62,250.00
15 6" C900 Water Main 20 LF $23.00 $460.00
16 16" C905 Water Main 4,900 FT $50.00 $245,000.00
17 18" C905 Water Main 600 FT $63.00 $37,800.00
18 Water Main Bedding Material 5,520 FT $4.00 $22,080.00
19 6" MJ Gate Valve w/Box 2 EA $950.00 $1,900.00
20 16" MJ Gate Valve w/Box 4 EA $8,500.00 $34,000.00
21 16" x 12" MJ Tee 1 EA $900.00 $900.00
22 16" x 16" MJ Tee 1 EA $1,000.00 $1,000.00
23 18" x 6" MJ Tee 2 EA $1,000.00 $2,000.00
24 18" x 16" MJ Reducer 1 EA $450.00 $450.00
25 16" MJ Plug 2 EA $350.00 $700.00
26 6" MJ Restraints 8 EA $75.00 $600.00
27 12" MJ Restraints 1 EA $125.00 $125.00
28 16" MJ Restraints 14 EA $250.00 $3,500.00
29 18" MJ Restraints 5 EA $300.00 $1,500.00
30 Fire Hydrant 2 EA $2,800.00 $5,600.00
31 Cut & Tie to Existing Watermain 8 EA $750.00 $6,000.00
32 Bypass Booster Stations 3 EA $5,000.00 $15,000.00
33 Erosion Control 1 LS $2,000.00 $2,000.00
34 Traffic Control 1 LS $1,000.00 $1,000.00

Subtotal $5,110,365.00
Contingencies (15%) $767,000.00
Total Estimated Construction Costs $5,877,365.00

ENGINEERING $776,000.00

LAND PURCHASE $83,000.00

LEGAL, ADMINISTRATION & TESTING (4%) $236,000.00
TOTAL ESTIMATED PROJECT COST = $6,972,365.00

600 N. MAIN AVE, SUITE 100
ran n N 4 Sioux FALLS, SD 57104
PH. (605) 338-6668

ELMO@«'@ Better 19@ STOCKWELL FAx. (605) 338-8750 37

WWW.STOCKWELLENGINEERS.COM

EMGINEERS



DEVELOPMENT OF ALTERNATIVES

Table 11 EUAC for Storage Alternative 2

Capital Cost Salvage Present Worth Net Present

Description Price Value of Salvage Value Worth
Mobilization $465,000.00 $0.00 $0.00 $465,000.00
Remove & Dispose of Existing Tank $30,000.00 $0.00 $0.00 $30,000.00
1,250,000 Gallon Composite Tank $3,000,000.00 $1,800,000.00 $996,616.36 $2,003,383.64
Tank Foundation $700,000.00 $420,000.00 $232,543.82 $467,456.18
Control Room $260,000.00 $156,000.00 $86,373.42 $173,626.58
SCADA System $10,000.00 $6,000.00 $3,322.05 $6,677.95
Altitude Control Valve $30,000.00 $18,000.00 $9,966.16 $20,033.84
Electrical Wiring $40,000.00 $24,000.00 $13,288.22 $26,711.78
Floor Drain and Line $12,000.00 $7,200.00 $3,986.47 $8,013.53
Chain Link Fence $60,000.00 $36,000.00 $19,932.33 $40,067.67
Salvage & Replace Topsoil $35,000.00 $0.00 $0.00 $35,000.00
Unclassified Excavation $3,500.00 $0.00 $0.00 $3,500.00
Aggregate Base Course (8") $21,000.00 $12,600.00 $6,976.31 $14,023.69
Seed, Fertilize & Mulch $62,250.00 $0.00 $0.00 $62,250.00
6" C900 Water Main $460.00 $276.00 $152.81 $307.19
16" C905 Water Main $245,000.00 $147,000.00 $81,390.34 $163,609.66
18" C905 Water Main $37,800.00 $22,680.00 $12,557.37 $25,242.63
Water Main Bedding Material $22,080.00 $0.00 $0.00 $22,080.00
6" MJ Gate Valve w/Box $1,900.00 $1,140.00 $631.19 $1,268.81
16" MJ Gate Valve w/Box $34,000.00 $20,400.00 $11,294.99 $22,705.01
16" x 12" MJ Tee $900.00 $540.00 $298.98 $601.02
16" x 16" MJ Tee $1,000.00 $600.00 $332.21 $667.79
18" x 6" MJ Tee $2,000.00 $1,200.00 $664.41 $1,335.59
18" x 16" MJ Reducer $450.00 $270.00 $149.49 $300.51
16" MJ Plug $700.00 $420.00 $232.54 $467.46
6" MJ Restraints $600.00 $360.00 $199.32 $400.68
12" MJ Restraints $125.00 $75.00 $41.53 $83.47
16" MJ Restraints $3,500.00 $2,100.00 $1,162.72 $2,337.28
18" MJ Restraints $1,500.00 $900.00 $498.31 $1,001.69
Fire Hydrant $5,600.00 $3,360.00 $1,860.35 $3,739.65
Cut & Tie to Existing Watermain $6,000.00 $0.00 $0.00 $6,000.00
Bypass Booster Stations $15,000.00 $9,000.00 $4,983.08 $10,016.92
Erosion Control $2,000.00 $0.00 $0.00 $2,000.00
Traffic Control $1,000.00 $0.00 $0.00 $1,000.00
Land Purchase $83,000.00 $83,000.00 $45,955.09 $37,044.91
Remaining Capital Costs $1,779,000.00 $0.00 $0.00 $1,779,000.00
Total Construction Cost $6,972,365.00 $2,773,121.00 $1,535,409.86 $5,436,955.14
Annual Operation and Maintenance Cost

Description Annual Cost Net Present Worth
Equipment $500.00 $7,438.74
Supplies $500.00 $7,438.74
Utilities $1,000.00 $14,877.47
Painting $7,500.00 $111,581.06
Labor $1,000.00 $14,877.47
Total Annual Cost $10,500.00 $156,213.49

Brand:n

&uKa’z)g a Better Life

Total Net Present Worth

$5,593,168.62

EUAC

$375,948.79
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DEVELOPMENT OF ALTERNATIVES

WATER DISTRIBUTION ALTERNATIVES

The following are the negative characteristics that were discussed in the Water Distribution Section.

1) The ACP has outlived it useful life expectancy.
2) Larger trunk mains need to be installed for looping to reduce pressure loss.
3) There are bottlenecks with the existing trunk main sizes.

DISTRIBUTION ALTERNATIVE 1: DO NOTHING

The first distribution alternative is the "Do Nothing" alternative. This alternative is not considered
acceptable because it will not address the negative characteristics.

DISTRIBUTION ALTERNATIVE 2: REPLACE ACP

Distribution Alternative 2 proposes the replacement of all the ACP water mains in the City. As
discussed previously, the ACP water mains are brittle and break. In addition, the flow capacity is
reduced as these pipes age. The water mains will be replaced with PVC that will reduce the
frequency of breaks, reduce the head loss and increase the flow capacity. In addition, new pipe is
required because the proposed storage alternatives will drastically increase the pressure and
increase the potential for breaks with the old ACP.

The proposed pressures and fire flows stay the same because the remainder of the system is still the
major reason for the reduced pressures and fire flows. This area will show larger improvement once
the rest of the system upgrades are completed. The locations of the proposed improvements are
shown on the following page.
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DEVELOPMENT OF ALTERNATIVES

Table 12 Cost Estimate for Distribution Alternative 2

Item No. Description Quantity Unit Unit Price Price

1 Mobilization 1 LS $172,000.00 $172,000.00
2 Clearing 1 LS $2,000.00 $2,000.00
3 Remove Water Main 110 LF $10.00 $1,100.00
4 Saw Cut Existing Surface 12,800 LF $5.00 $64,000.00
5 Unclassified Excavation 9,340 cY $6.00 $56,040.00
6 Scarify & Recompact Subgrade 21,000 SY $1.50 $31,500.00
7 Salvage & Replace Topsoil 10,300 cYy $5.00 $51,500.00
8 Aggregate Base Course (12") 13,800 TN $15.00 $207,000.00
9 Asphalt Concrete Composite (4") 4,900 TN $75.00 $367,500.00
10 Remove & Replace Concrete C&G 1,760 LF $25.00 $44,000.00
11 Valve Box Adjustment 62 EA $150.00 $9,300.00
12 Seed, Fertilize & Mulch 61,700 SY $1.50 $92,550.00
13 8" C900 Water Main 12,000 LF $25.00 $300,000.00
14 6" C900 Water Main 600 LF $23.00 $13,800.00
15 Water Main Bedding Material 12,600 LF $3.00 $37,800.00
16 8" MJ Gate Valve w/Box 40 EA $1,300.00 $52,000.00
17 6" MJ Gate Valve w/Box 22 EA $950.00 $20,900.00
18 8" MJ Cross 1 EA $500.00 $500.00
19 8" x 8" MJ Tee 17 EA $450.00 $7,650.00
20 8" x 6" MJ Tee 17 EA $300.00 $5,100.00
21 8" x 6" MJ Reducer 8 EA $325.00 $2,600.00
22 8" MJ Restraints 177 EA $100.00 $17,700.00
23 6" MJ Restraints 69 EA $75.00 $5,175.00
24 Fire Hydrant 17 EA $2,800.00 $47,600.00
25 Cut & Tie to Existing Watermain 11 EA $750.00 $8,250.00
26 8" x 1" Tapping Saddle 176 EA $250.00 $44,000.00
27 1" Corporation Stop 176 EA $125.00 $22,000.00
28 1" PE Service Line 5,900 LF $18.00 $106,200.00
29 Bore Service Line 2,950 LF $10.00 $29,500.00
30 1" Curb Stop w/Box 176 EA $300.00 $52,800.00
31 Erosion Control 1 LS $5,000.00 $5,000.00
32 Traffic Control 1 LS $5,000.00 $5,000.00
Subtotal $1,882,065.00

Contingencies (15%) $283,000.00

Total Estimated Construction Costs $2,165,065.00

ENGINEERING $308,000.00
LEGAL, ADMINISTRATION & TESTING (4%) $87,000.00
TOTAL ESTIMATED PROJECT COST $2,560,065.00
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DEVELOPMENT OF ALTERNATIVES

Table 13 EUAC for Distribution Alternative 2

Capital Cost Salvage Present Worth Net Present
Description Price Value of Salvage Value Worth

Mobilization $172,000.00 $0.00 $0.00 $172,000.00
Clearing $2,000.00 $0.00 $0.00 $2,000.00
Remove Water Main $1,100.00 $0.00 $0.00 $1,100.00
Saw Cut Existing Surface $64,000.00 $0.00 $0.00 $64,000.00
Unclassified Excavation $56,040.00 $0.00 $0.00 $56,040.00
Scarify & Recompact Subgrade $31,500.00 $0.00 $0.00 $31,500.00
Salvage & Replace Topsoil $51,500.00 $0.00 $0.00 $51,500.00
Aggregate Base Course (12") $207,000.00 $124,200.00 $68,766.53 $138,233.47
Asphalt Concrete Composite (4") $367,500.00 $220,500.00 $122,085.50 $245,414.50
Remove & Replace Concrete C&G $44,000.00 $26,400.00 $14,617.04 $29,382.96
Valve Box Adjustment $9,300.00 $0.00 $0.00 $9,300.00
Seed, Fertilize & Mulch $92,550.00 $0.00 $0.00 $92,550.00
8" C900 Water Main $300,000.00 $180,000.00 $99,661.64 $200,338.36
6" C900 Water Main $13,800.00 $8,280.00 $4,584.44 $9,215.56
Water Main Bedding Material $37,800.00 $0.00 $0.00 $37,800.00
8" MJ Gate Valve w/Box $52,000.00 $31,200.00 $17,274.68 $34,725.32
6" MJ Gate Valve w/Box $20,900.00 $12,540.00 $6,943.09 $13,956.91
8" MJ Cross $500.00 $300.00 $166.10 $333.90
8" x 8" MJ Tee $7,650.00 $4,590.00 $2,541.37 $5,108.63
8" x 6" MJ Tee $5,100.00 $3,060.00 $1,694.25 $3,405.75
8" x 6" MJ Reducer $2,600.00 $1,560.00 $863.73 $1,736.27
8" MJ Restraints $17,700.00 $10,620.00 $5,880.04 $11,819.96
6" MJ Restraints $5,175.00 $3,105.00 $1,719.16 $3,455.84
Fire Hydrant $47,600.00 $28,560.00 $15,812.98 $31,787.02
Cut & Tie to Existing Watermain $8,250.00 $0.00 $0.00 $8,250.00
8" x 1" Tapping Saddle $44,000.00 $26,400.00 $14,617.04 $29,382.96
1" Corporation Stop $22,000.00 $13,200.00 $7,308.52 $14,691.48
1" PE Service Line $106,200.00 $63,720.00 $35,280.22 $70,919.78
Bore Service Line $29,500.00 $0.00 $0.00 $29,500.00
1" Curb Stop w/Box $52,800.00 $31,680.00 $17,540.45 $35,259.55
Erosion Control $5,000.00 $0.00 $0.00 $5,000.00
Traffic Control $5,000.00 $0.00 $0.00 $5,000.00
Remaining Capital Costs $678,000.00 $0.00 $0.00 $678,000.00

Total Construction Cost

$2,560,065.00

Annual Operation and Maintenance Cost

$789,915.00

$437,356.78

$2,122,708.22

Description Annual Cost Net Present Worth
Equipment $250.00 $3,719.37
Supplies $100.00 $1,487.75
Utilities $0.00 $0.00
Labor $500.00 $7,438.74
Total Annual Cost $850.00 $12,645.85

Total Net Present Worth $2,135,354.07

EUAC $143,529.33
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DEVELOPMENT OF ALTERNATIVES

DISTRIBUTION ALTERNATIVE 3: LOOP EXISTING

Distribution Alternative 3 proposes looping be completed to improve the operation of the system.
It is recommended pipe velocities stay below five feet per second because pressure loss increases
drastically once this velocity is exceeded. The City's Design Standards require 16-inch diameter
water main in a one-mile grid and 12-inch diameter water main in a one-half mile grid. These pipe
sizes should be followed to keep the system pipe velocities down. There are existing trunk mains
that need to be upsized because they are creating a bottlenecks. In addition, there are new trunk
mains that need to be installed for looping to reduce pressure loss and increase flow capacity.
These new mains will also loop some dead-ends in the system. As discussed previously, dead-ends
increase retention time and reduce disinfection. Looping will increase water movement and
decrease head loss. The proposed pressures and fire flows increase throughout the system but are
still below the recommended minimums. The new water mains will reduced head loss with the
larger PVC pipe. The pressure and fire flow will show a more drastic increase when the new towers
are constructed. The locations of the proposed improvements are shown in the following figure.
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DEVELOPMENT OF ALTERNATIVES

Table 14 Cost Estimate for Distribution Alternative 3

Item No. Description Quantity Unit Unit Price Price
1 Mobilization 1 LS $368,000.00 $368,000.00
2 Clearing 1 LS $10,000.00 $10,000.00
3 Remove Water Main 470 LF $10.00 $4,700.00
4 Saw Cut Existing Surface 12,800 LF $5.00 $64,000.00
5 Unclassified Excavation 8,910 cY $6.00 $53,460.00
6 Scarify & Recompact Subgrade 20,100 % $1.50 $30,150.00
7 Salvage & Replace Topsoil 12,300 cY $5.00 $61,500.00
8 Aggregate Base Course (12") 13,200 TN $15.00 $198,000.00
9 Asphalt Concrete Composite (4") 2,100 TN $75.00 $157,500.00
10 Concrete Surfacing 11,300 SY $50.00 $565,000.00
11 Remove & Replace Concrete C&G 120 LF $25.00 $3,000.00
12 Valve Box Adjustment 66 EA $150.00 $9,900.00
13 Seed, Fertilize & Mulch 72,500 SY $1.50 $108,750.00
14 Interstate, River & RR Crossings 500 LF $300.00 $150,000.00
15 16" C905 Water Main 25,400 LF $50.00 $1,270,000.00
16 12" C900 Water Main 6,500 LF $32.00 $208,000.00
17 10" C900 Water Main 50 LF $28.00 $1,400.00
18 8" C900 Water Main 2,000 LF $25.00 $50,000.00
19 6" C900 Water Main 1,500 LF $23.00 $34,500.00
20 Water Main Bedding Material 35,450 LF $4.00 $141,800.00
21 16" MJ Gate Valve w/Box 15 EA $8,500.00 $127,500.00
22 12" MJ Gate Valve w/Box 6 EA $2,500.00 $15,000.00
23 10" MJ Gate Valve w/Box 1 EA $1,800.00 $1,800.00
24 8" MJ Gate Valve w/Box 1 EA $1,300.00 $1,300.00
25 6" MJ Gate Valve w/Box 43 EA $950.00 $40,850.00
26 8" MU Fitting 6 EA $400.00 $2,400.00
27 10" MJ Fitting 1 EA $500.00 $500.00
28 12" MJ Fitting 7 EA $750.00 $5,250.00
29 16" MJ Fitting 70 EA $900.00 $63,000.00
30 16" MJ Restraints 240 EA $250.00 $60,000.00
31 12" MJ Restraints 33 EA $125.00 $4,125.00
32 10" MJ Restraints 5 EA $110.00 $550.00
33 8" MJ Restraints 20 EA $100.00 $2,000.00
34 6" MJ Restraints 129 EA $75.00 $9,675.00
35 Fire Hydrant 43 EA $2,800.00 $120,400.00
36 Cut & Tie to Existing Watermain a7 EA $750.00 $35,250.00
37 12" x 1" Tapping Saddle 7 EA $350.00 $2,450.00
38 16" x 1" Tapping Saddle 5 EA $475.00 $2,375.00
39 1" Corporation Stop 12 EA $125.00 $1,500.00
40 1" PE Service Line 400 LF $18.00 $7,200.00
41 Bore Service Line 200 LF $10.00 $2,000.00
42 1" Curb Stop w/Box 12 EA $300.00 $3,600.00
43 Erosion Control 1 LS $20,000.00 $20,000.00
44 Traffic Control 1 LS $20,000.00 $20,000.00

Subtotal $4,038,385.00
Contingencies (15%) $606,000.00
Total Estimated Construction Costs $4,644,385.00

ENGINEERING $621,000.00
LEGAL, ADMINISTRATION & TESTING (4%) $186,000.00
TOTAL ESTIMATED PROJECT COST $5,451,385.00
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DEVELOPMENT OF ALTERNATIVES

Table 15 EUAC for Distribution Alternative 3

Capital Cost Salvage Present Worth Net Present
Description Price Value of Salvage Value Worth

Mobilization $368,000.00 $0.00 $0.00 $368,000.00
Clearing $10,000.00 $S0.00 $S0.00 $10,000.00
Remove Water Main $4,700.00 $0.00 $0.00 $4,700.00
Saw Cut Existing Surface $64,000.00 $0.00 $S0.00 $64,000.00
Unclassified Excavation $53,460.00 $S0.00 $0.00 $53,460.00
Scarify & Recompact Subgrade $30,150.00 S0.00 S0.00 $30,150.00
Salvage & Replace Topsoil $61,500.00 $0.00 $0.00 $61,500.00
Aggregate Base Course (12") $198,000.00 $118,800.00 $65,776.68 $132,223.32
Asphalt Concrete Composite (4") $157,500.00 $94,500.00 $52,322.36 $105,177.64
Concrete Surfacing $565,000.00 $339,000.00 $187,696.08 $377,303.92
Remove & Replace Concrete C&G $3,000.00 $1,800.00 $996.62 $2,003.38
Valve Box Adjustment $9,900.00 $0.00 $0.00 $9,900.00
Seed, Fertilize & Mulch $108,750.00 $S0.00 $S0.00 $108,750.00
Interstate, River & RR Crossings $150,000.00 $90,000.00 $49,830.82 $100,169.18
16" C905 Water Main $1,270,000.00 $762,000.00 $421,900.92 $848,099.08
12" C900 Water Main $208,000.00 $124,800.00 $69,098.73 $138,901.27
10" C900 Water Main $1,400.00 $840.00 $S465.09 $S934.91
8" C900 Water Main $50,000.00 $30,000.00 $16,610.27 $33,389.73
6" C900 Water Main $34,500.00 $20,700.00 $11,461.09 $23,038.91
Water Main Bedding Material $141,800.00 $S0.00 $0.00 $141,800.00
16" MJ Gate Valve w/Box $127,500.00 $76,500.00 $42,356.20 $85,143.80
12" MJ Gate Valve w/Box $15,000.00 $9,000.00 $4,983.08 $10,016.92
10" MJ Gate Valve w/Box $1,800.00 $1,080.00 $597.97 $1,202.03
8" MJ Gate Valve w/Box $1,300.00 $780.00 $431.87 $868.13
6" MJ Gate Valve w/Box $40,850.00 $24,510.00 $13,570.59 $27,279.41
8" MJ Fitting $2,400.00 $1,440.00 $797.29 $1,602.71
10" MJ Fitting $500.00 $300.00 $166.10 $333.90
12" MJ Fitting $5,250.00 $3,150.00 $1,744.08 $3,505.92
16" MJ Fitting $63,000.00 $37,800.00 $20,928.94 $42,071.06
16" MJ Restraints $60,000.00 $36,000.00 $19,932.33 $40,067.67
12" MJ Restraints $4,125.00 $2,475.00 $1,370.35 $2,754.65
10" MJ Restraints $550.00 $330.00 $182.71 $367.29
8" MJ Restraints $2,000.00 $1,200.00 $664.41 $1,335.59
6" MJ Restraints $9,675.00 $5,805.00 $3,214.09 $6,460.91
Fire Hydrant $120,400.00 $72,240.00 $39,997.54 $80,402.46
Cut & Tie to Existing Watermain $35,250.00 $0.00 $0.00 $35,250.00
12" x 1" Tapping Saddle $2,450.00 $1,470.00 $813.90 $1,636.10
16" x 1" Tapping Saddle $2,375.00 $1,425.00 $788.99 $1,586.01
1" Corporation Stop $1,500.00 $900.00 $498.31 $1,001.69
1" PE Service Line $7,200.00 $4,320.00 $2,391.88 $4,808.12
Bore Service Line $2,000.00 $0.00 $0.00 $2,000.00
1" Curb Stop w/Box $3,600.00 $2,160.00 $1,195.94 $2,404.06
Erosion Control $20,000.00 $0.00 $0.00 $20,000.00
Traffic Control $20,000.00 $0.00 $0.00 $20,000.00
Remaining Capital Costs $1,413,000.00 $0.00 $S0.00 $1,413,000.00

Total Construction Cost $5,451,385.00 $1,865,325.00
Annual Operation and Maintenance Cost

Description Annual Cost

$1,032,785.23 $4,418,599.77

Net Present Worth

Equipment $1,000.00 $14,877.47
Supplies $750.00 $11,158.11
Utilities $S0.00 $S0.00
Labor $2,000.00 $29,754.95
Total Annual Cost $3,750.00 $55,790.53

Total Net Present Worth $4,474,390.30
EUAC $300,749.31
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DEVELOPMENT OF ALTERNATIVES

DISTRIBUTION ALTERATIVE 4: FUTURE LOOPS

Distribution System Alternative 4 is a master plan for future loops that follow the design standards.
These future loops cover the future growth areas that SECOG identified. The loop lines are shown
for schematic purposes and can be adjusted when the developments are constructed. Larger lines
are needed to provide higher fire flows and reduce head loss as the City grows. It also allows future
high end users to develop in these areas. Cost estimates have not been provided for this alternative
because it is possible that developers will install these mains and the City will reimburse the
developer for the upsizing. The proposed pressures and fire flows are shown in conjunction with
the proposed future tanks. There are two areas to the southwest and northeast that are below the
recommended minimum of 40 psi. The City should be cognoscente of these low pressure areas as
they develop and plan accordingly. It is assumed that the tanks will be in operation before these
areas develop. The locations of the future loops are shown on the following page.
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IMPLEMENTATION OF ALTERNATIVES

IMPLEMENTATION OF ALTERNATIVES
WATER SOURCE

Source Alternative 1 "Do Nothing" is not recommended because it will not provide adequate water
supply for the City.

Source Alternative 2 "New Wells" is recommended because the City needs additional well capacity
and the trigger has been met because the peak day demand cannot be supplied. This alternative
should be implemented immediately because the City's water supply is in a state of emergency.

WATER TREATMENT

Treatment Alternative 1 "Do Nothing" is recommended at this time. The existing water treatment
plant is meeting the City's current demand.

Treatment Alternative 2 "New Water Treatment Plant" is not recommended at this time. The City
should monitor their demand in the summer. The City should implement this alternative once the
summer usage approaches 80% of the current plant capacity or 2,304,000 gpd on a regular basis.
The process of building a water treatment plant will take at least two years and this will give the City
time before the maximum capacity of the plant is exceeded. The City can also implement watering
restrictions to keep the summer usage down while the new plant is under construction. The
addition of the second water treatment plant will provide the City enough treated water to meet
the peak day demand.

WATER STORAGE

Storage Alternative 1 "Do Nothing" is not recommended because it will not provide adequate water
storage.

Storage Alternative 2 "New Water Towers" is recommended because the City needs additional
water storage. The calculations show the need for additional storage and therefore the trigger has
been met. The new water towers will provide adequate storage and will help offset the demand
during the day. They will also increase the pressure and fire flows throughout the system.

WATER DISTRIBUTION

Distribution Alternative 1 "Do Nothing" is not recommended because it will not address any of the
problems with the ACP, the low pressure and fire flows and lack of large diameter loop lines.
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IMPLEMENTATION OF ALTERNATIVES

Distribution Alternative 2 "Replace ACP" is recommended because the ACP has outlived its useful
life expectancy. This alternative will replace all the ACP with PVC pipe. The PVC pipe will reduce the
number of breaks, increase pipe capacity and reduce head loss. The City has already started to
rehabilitate this area as part of the Sylvan Circle improvements. The replacement of the ACP should
be incorporated into these plans.

Distribution Alternative 3 "Loop Existing" is recommended. The existing mains are undersized and
have increased pressure loss. This alternative will eliminate bottlenecks and provide larger truck
mains that are needed. The new PVC pipe will increase pressure and fire flows throughout the
system.

Distribution Alternative 4 "Future Loops" should be followed as the City expands. Future developer
plans should include these loops required by the City Design Standards.

COST RECOVERY

Cost recovery is not included in any of these cost estimates. Development will drive the time and
amount of cost recovery that the City receives. There are areas shown in the Future Loops
Alternative that the City will be able to assess a cost recovery. It is anticipated that the City will
incur these costs and it could take several years before these areas develop.

IMPACT ON THE OWNER'S BUDGET

There are several Alternatives the City needs to implement. Due to budget constraints and priority
the following Alternatives should be implemented immediately. The following figure shows the
combined recommendation.

Table 16 Recommended Alternatives

Source Alternative 2 "New Wells": $3,385,870.00
Distribution Alternative 3 "Loop Existing": $5,451,385.00
Storage Alternative 2 "New Water Towers": $6,972,365.00

Combined Project Cost $15,809,620.00

The City of Brandon provided SEl their water revenue and expenses for the last two years. SEI
evaluated the budget and the cost of the recommended alternatives to determine how Brandon
could fund the project. Based on Brandon's current revenue and expenses, they will have to obtain
grant and loan dollars from various funding agencies to finance the project. The loan is based on an

600 N. MAIN AVE, SUITE 100
ran n N 4 Sioux FALLS, SD 57104
PH. (605) 338-6668
5%39&38&3}‘ 19@ STOCKWELL FAX. (605) 338-8750 56

WWW.STOCKWELLENGINEERS.COM
ENGINEERS




IMPLEMENTATION OF ALTERNATIVES

interest rate of 3.0% over 20 years. The owner's water fees will be used to make the loan
payments. The current monthly water rate is a minimum of $7.21 plus $4.22 per thousand. The
monthly bill for a 5,000 gallon user is $28.31. The proposed pressure, proposed fire flow and EPS
for the combined alternative is shown in the following figures.
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IMPLEMENTATION OF ALTERNATIVES

An EPS was run for the combined alternatives. The figure below shows the two towers draining and
filling for a day. The figure shows the two towers fill and drain differently. That is because they are
different distances from the water plant and there is more pressure loss in one direction. In
addition, the system demand is higher for the east side tank compared to the west side thank. Itis
anticipated that an altitude control valve will be needed at one of the towers to fully utilize the
storage capacity of each tower.

100
95 \
90 NN\

£ W\ /
o N\~
S 70 4
& 65

60

EZ o= East Side Tank == \WestSide Tank Ground Storage

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hr)

Figure 31 Combined Alternatives EPS
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IMPLEMENTATION OF ALTERNATIVES

Table 17 Funding Proposed Improvements

Revenue $1,690,070.58
Expenses $648,468.13
Current Debt Payment $254,350.14
Net Cash From Operations $787,252.31
New Loan Payment $1,062,654.80
Debt Reserves (10%) $106,265.48
Net Water Fund Balance -$381,667.96
Monthly Rate Increase $11.00
Number of Customers 3,056
Annual Revenue Generated $403,392.00

Water Fund Balance After Increase $21,724.04

The above table shows that Brandon would have to increase their water rates to fund the project.
The City will try to obtain grant dollars to reduce the loan amount. In order to be eligible for grant
dollars the DENR has required a minimum monthly water rate of $25 for 5,000 gallons. Brandon
currently meets this requirement. The City should also consider raising their rates annually by 3%.
This will keep up with the cost of inflation and reduce a bigger jump in rates to complete any future
projects.

The potential project grant/loan percentages and how those amounts affect user rates are shown in
the following table.
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IMPLEMENTATION OF ALTERNATIVES

Table 18 Potential Grant/Loan Amounts

Expenses $648,468 $648,468 $648,468 $648,468 $648,468
Current Debt $254,350 $254,350 $254,350 $254,350 $254,350
Project Cost $15,809,620| $15,809,620| $15,809,620| $15,809,620| $15,809,620
Grant Amount $6,323,848| $4,742,886( S3,161,924| $1,580,962 SO
Loan Amount $9,485,772| $11,066,734| S12,647,696| $14,228,658| $15,809,620
Annual Loan Payment $637,593 $743,858 $850,124 $956,389 | $1,062,655

Debt Reserves $63,759 $74,386 $85,012 $95,639 $106,265
Total Annual Cost $1,604,170| $1,721,062| $1,837,954| $1,954,847| $2,071,739
Revenue $1,690,071| $1,690,071| $1,690,071| S$1,690,071| $1,690,071
Balance After Project $85,900 -$30,992( -$147,884| -$264,776| -$S381,668
Minimum Rate Increase $0.00 $0.85 $4.03 $7.22 $10.41
Current Rate (5,000 gal) $28.31 $28.31 $28.31 $28.31 $28.31
Proposed Monthly Rate $28.31 $29.16 S32.34 $35.53 $38.72

SEl has completed rate analysis for the City of Brandon over the last several years. ltis
recommended that the City include the proposed improvements in the next rate analysis to verify
the potential rate increases. The above calculations are very cursory and do not include any
increase in customers or retirement of debt. The rate analysis is more in depth and will give a more
accurate depiction of the impact on rates.

ENVIRONMENTAL EVALUATION

Funding agencies will require an environmental review to be completed for the proposed
improvements before funding can be obtained. SEl will request comments on the proposed
improvements prior to construction from various agencies. These comments will be provided to the
funding agencies.

VIEWS OF THE PUBLIC AND CONCERNED INTEREST GROUPS

The City of Brandon will hold a public hearing to discuss the proposed improvements with residents
that are affected by the project. Brandon will work with SEI to schedule this meeting and keep
minutes of the meeting. These minutes will be provided to the funding agencies.
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SELECTED PLAN, DESCRIPTION AND IMPLEMENTATION

ARRANGEMENTS

SELECTED PLAN, DESCRIPTION AND IMPLEMENTATION ARRANGEMENTS
JUSTIFICATION AND DESCRIPTION OF SELECTED PLAN

This Comprehensive Study identified several deficiencies with the water system that do not meet
current SD Design Criteria Standards. The recommended alternatives will bring the system into
compliance and provide an improved system to adequately handle growth.

DESIGN OF SELECTED PLAN

The alternatives will be designed by the City of Brandon's engineer. All construction plans and
specifications will be reviewed and approved by the SD DENR. All state bid laws will be followed for
the bidding process.

LAND ACQUISITION

Land acquisition, temporary construction easements and permanent easements will be necessary
for the proposed improvements. Land acquisition costs have been included in the estimates. All
easements will be obtained before construction is started.

IMPLEMENTATION SCHEDULE

The City should implement the recommended improvements as soon as possible. Funding
applications should be submitted for the first round of DENR funding in 2014. Construction would
take place in 2015 if DENR funding is involved. The well improvements need to be constructed in
2014.
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APPENDIX

Appendix A
Drinking Water System Evaluation
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APPENDIX

Appendix B
Water Rights
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APPENDIX

Appendix C
Comprehensive Plan
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APPENDIX

Appendix D
Water Sample Results
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