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1.0 EXECUTIVE SUMMARY 

1.1 Introduction and Background 

Broadview is a small farming and ranching community located approximately 25 miles northwest 

of Billings, Montana.  The Town of Broadview has a long history of problems with its drinking 

water supply.  Problems have included water shortages and poor water quality.  The age of the 

original system is unknown, but in the 1930’s the water supply failed resulting in a large 

population decline.  In 1939, the Town actually sold its water tank to Lewistown because the 

prospects for an adequate water supply to fill the tank were so bleak.  In 1954, the Town drilled 

a deep well (Well #1) in Town into the Eagle formation.  Additional deep wells were drilled in 

1974 and 1994.  These wells provide very limited production of poor quality water.  The water is 

so corrosive that it caused Well #1 to fail from casing failure in the early 2000’s.  The two 

remaining wells were grossly inadequate to meet the community’s needs and in 2013, the Town 

drilled two new water supply wells (#4 and #5) south of Town.  The Broadview Pond provides 

the Town with a separate system for the delivery of irrigation water.  Unfortunately, the 

Broadview Pond runs dry most years. 

In 1994, the Town replaced the majority of its water main piping with 6-inch, 8-inch and 12-inch 

PVC piping.  The 1994 project also included construction of a 21,000 gallon glass-lined water 

tank.  In 2003, an additional two blocks of old water main were replaced with 6-inch PVC water 

main.  The Town’s distribution system is in good condition.  Water meters were installed on 

each service connection in 2014.  The Town’s storage tank is grossly undersized to meet the 

fire protection needs of the community.  There are approximately 93 customer accounts 

including both residential and commercial services.  According to census information, there 

were 192 residents in Broadview in 2010. 

The Town has retained Great West Engineering to complete the Preliminary Engineering Report 

of its water system.  The PER follows the interagency Uniform Preliminary Engineering Report 

Outline and meets all associated requirements. 
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1.2 Problem Definition 

This PER provides a thorough description of Broadview’s and a detailed analysis of the 

performance and condition of the water system infrastructure.  The system deficiencies 

identified in this report include the following: 

 The existing water storage facility is an on-grade facility of limited height located in 

Town.  Therefore, water pressures below 20 psi are frequently encountered in the 

distribution system in the southwest corner of Town as a result of the hydraulic zone 

established by the tank.  These low pressures are in violation of DEQ standards, 

expose the water system to potential contamination from back siphoning events, and 

pose a serious public health hazard.  Further, the hydraulic zone established by the 

tank is so low that it compounds the inadequacy of the tank to provide adequate fire 

flows; 

 Capacity of the existing storage tank is not adequate for future average day 

demands; 

 System does not have any effective storage for fire protection; 

 

1.3 Alternatives Considered 

The alternative screening process considered numerous alternatives to address the storage 

deficiencies in Broadview.  After an initial evaluation, it was determined that some of the 

alternatives were not viable and were eliminated from further review.  Alternatives that were 

determined viable and therefore discussed in greater detail include the following: 

 ST-1: New 150,000 gallon buried pre-stressed concrete storage tank 

 ST-2: New 150,000 gallon on-grade glass lined bolted steel storage tank 

The following is a brief description of the alternatives considered: 

New 150,000 Gallon Buried Pre-Stressed Concrete Water Storage Tank 

This alternative includes construction of a new buried concrete storage tank approximately 

4,700 feet west of Town limits.  Other locations for a buried storage tank were considered but 

the proposed site is the closest location to town that provides adequate elevation for a buried 

tank.  It is too costly to provide a pipeline from the tank to the existing distribution system for any 
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other locations.  The alternative would require purchase of approximately 1 acre of land.  

Easements would also have to be obtained for the 10-inch pipeline from the tank to town.     

New 150,000 Gallon On-Grade Glass Lined Bolted Steel Water Storage Tank 

This alternative includes construction of a new on-grade glass lined bolted steel storage tank 

approximately 3,200 feet west of Town limits.  Other locations for a ground storage tank were 

considered but the proposed site is the closest location to town that provides adequate elevation 

for a ground tank.  It is too costly to provide a pipeline from the tank to the existing distribution 

system for any other locations.     

A ground storage tank is less costly than an elevated tank to construct and provides much 

greater accessibility, decreasing the maintenance costs.  The proposed tank meets all minimum 

system pressures.  The alternative would require purchase of approximately 1 acre of land.  

Easements would also have to be obtained for the 10-inch pipeline from the tank to town.   

Glass lined steel tanks do not require periodic recoating of the surface, and as a result, these 

tanks require very little operation and maintenance.   

1.4 Preferred Alternative 

Both of the alternatives listed above are analyzed in detail in this report.  A decision matrix was 

developed to compare storage alternatives and select a preferred alternative.  The decision 

matrix includes a comparison of technical feasibility, public health and safety, 20 year life cycle 

costs, environmental impacts, operation and maintenance requirements, and public opinion.  

Based upon the results of the matrix, public comment, and feedback from the Town of 

Broadview, the selected alternative is Alternative ST-1 – Buried concrete water storage tank.  

This alternative includes construction of a new 150,000 gallon buried concrete tank 

approximately one mile west of Town limits.  A new 10-inch diameter PVC transmission main 

would be constructed from the new tank, and connect to the distribution system near the 

existing tank location.   

1.5 Project Costs and Budget 

The total estimated cost for the selected alternative is $1,166,000. This cost is detailed in Table 

5-1.  Various funding sources for the improvements are considered in Chapter 8 and include a 
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variety of grant and low interest loan sources available to the Town of Broadview. The 

recommended funding strategy includes using the following grant and loan programs: 

 TSEP Grant:    $500,000 

 DNRC Grant:    $125,000 

 SRF Loan:    $270,500 

 SRF Loan Forgiveness:  $270,500 

Table 8-2 presents the various funding scenarios considered, including the proposed funding 

strategy, Table 8-3 is a Detailed Project Budget based upon the proposed funding strategy. 

The Town understands the significant infrastructure improvements needed in their water 

system. With this understanding, the Town has taken a steady and moderate approach to 

increasing water rates to help put the community in a position to complete all of the necessary 

improvements and to provide long-term stability for the water system.  

Assuming the overall funding strategy is successful, the project will increase user rates by about 

$22.61/month/Equivalent Dwelling Unit (EDU). The current average monthly water user rate is 

$52.00. The user cost per month including the proposed project is $74.61. The current average 

monthly sewer user rate for the Town is $5.00, making a combined user rate, with the proposed 

project of $79.61. This amount compared to the Town’s target rate as established by the income 

survey and the Montana Department of Commerce ($76.70) shows that the Town will be at 

104% of the target rate. The Town is capable of providing the necessary funds for the Town to 

repay the new debt service and meeting coverage requirements while adequately operating and 

maintaining the system.  
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2.0 PROJECT PLANNING 

The planning and service area for this PER is shown in Figure 2-1. It generally consists of the 

incorporated boundary of the Town of Broadview. 

2.1 Location 

Broadview is a small farming and ranching community located approximately 25 miles northwest 

of Billings, Montana.  Highway 3 and the Burlington Northern Railway split the Town of 

Broadview into an east and west half.  More specifically, the Town is located at: 

Section, Township/Range: Section 16 Township 4 North, Range 23 East,   

Latitude/Longitude:  46°05’56” North Latitude, 108°52’36” West Longitude 

Elevation:   3,900 ft 

  



Figure # 2-1
TOPOGRAPHIC MAP AND

PLANNING AREA
TOWN OF BROADVIEW

PRELIMINARY ENGINEERING REPORTengineering R N
O
R
T
H
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2.2 Environmental Resources Present 

As with any major construction project, the potential effect of the project on the surrounding 

environment must be considered and provisions made to mitigate any negative effects. The 

Uniform Environmental Checklist as required by the Uniform Application summarizes the 

environmental review process. A completed Environmental Checklist may be found in Appendix 

K along with the Treasure State Endowment Program Environmental Assessment (EA). In 

summarizing the environmental information the EA states that,  

 All impacts of the proposed actions have been accurately identified, 

 All impacts will be mitigated below the level of significance, and 

 No significant impact is likely to occur. 

Quantification and characterization of potential impacts to environmental, human, and historic 

resources, includes sending letters to pertinent local, state, and federal agencies for their review 

and comment on any potential environmental effects as a result of the proposed improvements. 

The letters and responses are included in Appendix C. 

2.2.1 Land Resources 

Broadview is approximately 25 miles northwest of Billings along Montana Highway 3.  

Elevations vary from 3,900 mean sea level (msl) in Town to 4,000 msl at the proposed tank site.  

Broadview is located on the north end of Comanche Flat which is internally drained and does 

not connect to any surface water courses outside the area.  The topography within the Town 

limits varies but not significantly enough to require multiple water system pressure zones.  

Proceeding west from town, the topography is rolling with the general trend being an increase in 

elevation heading west. Area topography is shown on the Figure 2-1. 

A search of the United States Department of Agriculture (USDA) Web Soil Survey 

(http://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx) indicates soils in the town area 

consist primarily of loams and clay loams.  A copy of the NRCS Soil Survey is included in 

Appendix B.   

Soils in the area are suitable for buried water lines and structures.  Topography is appropriate 

for pipeline installation and concrete structures and will not result in environmental damage.  

Some of the slopes are seven to fifteen percent which would be too steep for the storage tank 
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construction; however the planned area of the storage tank is located in areas with zero to two 

percent slopes.  Some of the transmission main will cross the areas with seven to fifteen 

percent slopes.  The soils in the area are described as somewhat unstable for excavations.  

Proper trench excavation and safety will be necessary.  

Broadview is located in near the drainage divide between Painted Robe Creek and Comanche 

Basin.  Comanche Basin is an internally drained region that formed as the result of faulting 

along the west–northwest-trending Lake Basin Fault Zone. Painted Robe Creek is a tributary to 

the Musselshell River. Faulting and subsequent differential erosion has resulted in a 

pronounced topographic basin consisting of sandstone-rimmed uplands draining towards the 

interior of the depression, which is developed on shale.  The age of rocks at the land surface 

progresses from older Cretaceous rocks in the western part of the study area to Tertiary rocks in 

the east. Remnants of several high-level terraces and pediment surfaces are located in the 

northwestern part of the study area. The Comanche Basin contains Quaternary lake sediments, 

alluvium and colluvium.  

2.2.2 Biological Resources 

Biological resources in the area include terrestrial and aquatic systems.  The aquatic systems 

include Gooseneck Creek, Sand Creek, and their associated riparian areas.  These areas likely 

provide habitat for birds, aquatic insects, amphibians, small fishes, and rodents.  The terrestrial 

areas consist primarily of pasture and agricultural lands.  These areas likely provide habitat for 

birds, rabbits, foxes, and other small mammals.  The Montana Natural Heritage Program 

completed a database review for the area.  A copy of the review is included in Appendix C.   

Vegetation types in immediate proximity to Broadview generally include agricultural and grazing 

zones. There are also streamside riparian zones located along the Gooseneck Creek and Sand 

Creek drainages.  The Natural Resource Information System (NRIS) lists no plant species of 

concern in the area.   

2.2.3 Water Resources 

The area around Town has deep groundwater resources as noted in the Broadview Source 

Water Protection Plan (SWPP) included in Appendix A.  

A detailed discussion of the area groundwater aquifers and groundwater quality is presented in 

the Source Water Protection Plan (Montana Bureau of Mines and Geology, 2002). 
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Two small streams are located in the proposed project vicinity (Gooseneck Creek and Sand 

Creek).  The area generally drains to the Musselshell River.  The improvements proposed in this 

PER do not lie within a designated floodplain.   

2.2.4 Floodplains 

The proposed water improvements project will not affect the 100-year floodplain.  Based on a 

review of the FEMA FIRM maps, it was determined that the project area is located in Zone D.  

Flood hazards are undetermined and floodplains have not been mapped for areas in Zone D.  

There are no known areas in or around the vicinity of Town or the project area that are believed 

to pose a significant flooding hazard.   

2.2.5 Wetlands 

Wetlands are limited to riparian areas of existing streams.  In areas of stream/wetland 

crossings, the water main will be installed under the existing road; thereby eliminating any 

impact to a stream or wetland that would otherwise be caused by a stream/wetland crossing.  

No impacts to wetlands will occur as a result of proposed water system improvements. 

2.2.6 Cultural Resources 

The National Register of Historic Places web site includes a feature that allows queries to be 

completed regarding historic places in a given area.  The areas of historical significance are 

noted in the listings and include architectural/engineering, person, event, and commercial.  

There were no areas of historical or cultural significance found in or around the proposed project 

areas.  A copy of the National Register of Historic Listings for Broadview is included in Appendix 

C.  

2.2.7 Socio-economic and Environmental Justice Issues 

Broadview is a small community located on Highway 3 northwest of Billings. Improved water 

service alone will not likely encourage growth.  Economic opportunity will be necessary for new 

residents to locate in the Town.  There are currently many undeveloped parcels in Town.  There 

is no known disproportionate increase in environmental or public health impacts to minority and 

low-income persons due to possible water improvements projects.  All persons would benefit 

from the enhanced water system, security, and fire protection from both a public health and 
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safety basis and an economic basis.  Water system improvements are important for fire 

protection of residential areas and the core business areas of the Town.  

2.3 Population Trends 

Population analyses provide the basis for all planning efforts and play a large role in planning 

decisions.  Projections of future population are used in planning and engineering design to 

property size facilities.  Historic and projected populations for Yellowstone County and the Town 

of Broadview are shown in Table 2-1.  Historically, Yellowstone County experienced an increase 

in population from the 1970 census to the 2010 census.  The Town itself saw an increase in 

population since the 1990s to current.  From 2000 to 2010, the population grew from 150 to 192, 

a 28.0% growth over ten years.   

 

A Community Profile of Broadview completed by the Yellowstone County Planning Division in 

the mid 2000’s projected a yearly growth rate in Broadview of 1.25% per year.  This would have 

placed the 2010 population at 170.  Therefore it appears that Broadview is growing faster than 

previously estimated.  A population increase of 2.5% annually will be assumed for the 20 year 

planning period (year 2034) to allow for additional growth in the community.  This correlates to a 

design year population of 258, or an additional 66 residents over the 2010 census population of 

192.  This growth is anticipated to occur throughout the Town, as no areas of concentrated 

growth are identified. 
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Table 2-1 - Population Data 

Population Data 

 Yellowstone County Town of Broadview 

Year Population Total Period Growth Population Total Period Growth 

1960 79,016 - 160 - 

1970 87,367 10.6% 123 -23.1% 

1980 108,035 23.7% 120 -2.4% 

1990 113,419 5.0% 133 10.8% 

2000 129,352 14.1% 150 12.8% 

2010 147,972 14.3% 192 28.0% 

2034* --- --- 258 34.4% 
*
20-year Design Population for Broadview Water System 

 

2.4 Community Engagement 

The water system deficiencies and recommended improvements have been discussed at 

several regularly scheduled Town Council meetings.  Detailed presentations on the PER 

findings were made by Great West Engineering at the February 11, 2014 and March 27, 2014 

council meetings.  Copies of these handouts can be found in Appendix L. 
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3.0 EXISTING FACILITIES 

This chapter discusses the condition of the existing water system and analyzes the system for 

deficiencies. 

3.1 Location Map 

Figure 3-1 shows a schematic layout of Broadview’s existing water system.  Figure 3-2 presents 

a layout of the existing distribution system.  The water system consists of the following: 

Distribution System: 

 Approximately 530 lineal feet of 12” PVC 

 Approximately 7,045 lineal feet of 8” PVC 

 Approximately 1,000 lineal feet of 6” PVC 

 Approximately 340 lineal feet of 6” Ductile 

 Approximately 90 lineal feet of 3” PVC 

 Approximately 5,120 lineal feet of 2” Cast Iron 

Transmission Main: 

 Approximately 8,140 lineal feet of 4” HDPE 

Supply: 

 Well #2 

 Well #3 

 Well #4 (new in 2014) 

 Well #5 (new in 2014) 

Treatment: 

 Liquid chlorination 

Storage: 

 21,000 gallon on-grade glass-lined steel tank 
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3.2 History 

The Town of Broadview has a long history of problems with its drinking water supply.  Problems 

have included water shortages and poor water quality.  The age of the original system is 

unknown but in the 1930’s the water supply failed resulting in a large population decline.  In 

1939, the Town actually sold its water tank to Lewistown because the prospects for an adequate 

water supply to fill the tank were so bleak.  In 1954, the Town drilled a deep well (Well #1) in 

Town into the Eagle formation.  Additional deep wells were drilled in 1974 and 1994.  These 

wells provide very limited production of poor quality water.  The water is so corrosive that it 

caused Well #1 to fail from casing failure in the early 2000’s.  The two remaining wells were 

grossly inadequate to meet the community’s needs and in 2013, the Town drilled two new water 

supply wells (#4 and #5) south of Town.  The Broadview Pond provides, the Town with a 

separate system for the delivery of irrigation water.  Unfortunately, the Broadview Pond runs dry 

most years. 

In 1994, the Town replaced the majority of its water main piping with 6-inch, 8-inch and 12-inch 

PVC piping.  The 1994 project also included construction of a 21,000 gallon glass-lined water 

tank.  In 2003, an additional two blocks of old water main were replaced with 6-inch PVC water 

main.  The Town’s distribution system is in good condition.  Water meters were installed on 

each service connection in 2014.  The Town’s storage tank is grossly undersized to meet the 

fire protection needs of the community. 

3.3 Condition of Existing Facilities 

3.3.1 Supply 

Water Demand: 

In Broadview, water is metered at each well house, or entry point, prior to entering the 

distribution system.  A Town employee records the reading from the wells on regular intervals 

and a summary of this information between 2011 and 2013 is included in Appendix H.  This 

information is for Wells #2 and #3 only.  Wells #4 and #5 did not go on-line until the spring of 

2014.   

Individual and commercial water usage is not available, as water meters were just recently 

installed in 2014.  
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Due to an insufficient water supply, the Town imposes strict irrigation restrictions on its 

customers during the summer months.  Residences are allowed to irrigate these three days on 

an odd/even schedule with no irrigation allowed on Sundays.  Most of the Town relies on a 

piped irrigation system that is separate from the municipal potable water system.  This irrigation 

system obtains irrigation water from the nearby Broadview pond.  In recent years, the capacity 

of the Broadview pond has been diminished as a result of droughts.  Thus, the residents have 

not been able to depend on this pond as a source of irrigation water in recent years.  

Broadview’s water demand was calculated using the source water metering records for water 

produced by the wells and averaged over the 2011-2013 time period.  The following sections 

will discuss the methodology and assumptions used in determining the current average annual 

per capita flow for the community. 

An analysis of the existing pumping records was performed in order to assess the current water 

use trends for Broadview.  The pumping records for the two pump houses are summarized in 

Tables 3-1 and 3-2.  Table 3-3 provides a system-wide summary of the current average monthly 

flows and per capita consumption.  Pump house 74 serves well 2 and is located near the 

western terminus of 6th Street.  Pump house 94 serves well 3 and is located near the corner of 

3rd Street and Minnesota Avenue. 

Table 3-1 - Well #2-Average Monthly Water Flows 

Pump House Number 74 (Well #2) 
Average Monthly Water Flows(Gal/Month) 

 2011 2012 2013 Average 

January 406,068 255,032 242,494 301,198 

February 346,265 252,078 198,064 265,469 

March 322,862 252,626 218,460 264,649 

April 310,145 222,144 229,447 253,912 

May 299,490 254,853 237,849 264,064 

June 279,094 237,816 226,610 247,840 

July 317,466 243,731 239,751 266,983 

August 343,247 233,089 257,980 278,105 

September 222,970 230,411 227,385 226,922 

October 253,098 245,984 241,220 246,767 

November 239,275 231,221 229,120 233,205 

December 259,368 217,868 295,480 257,572 

Monthly Average 299,946 239,738 236,988 258,891 

Yearly Usage 3,599,348 2,876,853 2,843,860 3,106,687 
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Table 3-2 – Well #3-Average Monthly Water Flows 

Pump House Number 94 (Well #3) 
Average Monthly Water Flows (Gal/Month) 

 2011 2012 2013 Average 

January 335,069 214,713 217,640 255,807 

February 256,350 214,089 185,089 218,509 

March 268,130 216,939 191,243 225,437 

April 262,948 192,610 204,944 220,167 

May 255,705 221,192 214,592 230,496 

June 228,762 205,504 199,391 211,219 

July 272,813 208,392 204,868 228,691 

August 270,144 202,991 221,321 231,485 

September 205,111 201,491 262,795 223,132 

October 214,305 214,114 227,915 218,778 

November 200,715 204,363 201,520 202,199 

December 218,909 194,497 260,195 224,534 

Monthly Average 249,913 207,575 215,959 224,205 

Yearly Usage 2,988,961 2,490,895 2,591,513 2,690,456 

 

Table 3-3 – System Wide Average Water Flows 

System-Wide 
Average Water Flows (Gal/Month) 

 2011 2012 2013 Average Per Day 
Per Capita 
Use/Day1 

January 741,137 469,745 460,134 17,968 94 

February 602,615 466,167 383,153 17,285 90 

March 590,992 469,565 409,703 15,809 82 

April 573,093 414,754 434,391 15,803 82 

May 555,195 476,045 452,441 15,954 83 

June 507,856 443,320 426,001 15,302 77 

July 590,279 452,123 444,619 15,989 83 

August 613,391 436,080 479,301 16,438 86 

September 428,081 431,902 490,180 15,002 78 

October 467,403 460,098 469,135 15,018 78 

November 439,990 435,584 430,640 14,513 76 

December 478,277 412,365 555,675 15,552 81 

Average 549,025 447,312 452,948 483,095  

Yearly Usage 6,588,309 5,367,748 5,435,373 5,797,143 83 
       (1) Based on 192 residents (2010 estimated population). 
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Water Use Comparison 

Table 3-4 provides an overview of water consumption trends for various small Montana 

communities.  From Table 3-4, it is clear that the water consumption in gallons per capita per 

day (gpcd) is much higher for towns without meters than towns that utilize meters.  When 

compared with other similar non-metered Montana communities, it is clear that water usage in 

Broadview is remarkably low.  In fact, Broadview’s average per-capita water consumption is 

even lower than that of any metered community listed in Table 3-4.  This may be attributed to, in 

part, the community’s reliance on an external irrigation source and the unsuitability of the water 

supply for irrigation purposes due to the high salinity of the water.  Another major contributing 

factor in Broadview's case is undoubtedly extreme water conservation on the part of the 

residents, due to the very limited water supply in the past.  

Table 3-4 – Water Usage Comparison 

Water Usage Comparison 
Average Water Use (GPCD) 

City Nov-Dec June-Aug Yearly Total 
Ratio of Summer 
to Winter 

With Meters     

Ennis 146 325 199 2.23 

Shelby 130 250 190 1.92 

Wilsall 198 342 240 1.73 

Dutton 72 221 126 2.94 

Harlem 110 190 140 1.73 

Power 89 250 151 2.80 

Cascade 101 242 193 2.40 

Average 121 253 173 2.25 

Without Meters     

Virginia City 373 668 452 1.79 

Townsend 282 769 470 2.73 

Cascade 201 550 334 2.74 

Carter 530 691 523 1.30 

Clyde Park 370 505 410 1.36 

Boulder w/Leakage 332 631 470 1.90 

Boulder w/o Leakage 144 443 282 3.08 

Whitehall 171 638 325 3.73 

Loma 329 697 478 2.08 

Average 304 621 416 2.30 

National Average 120 240 160 2.00 

Broadview 79 82 83 1.04 

*  Data obtained from Water Resources Engineering, Fourth Edition, 1992. 
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Water Demand Projections 

This section summarizes the projected water demand for the Town of Broadview through the 

20- year planning period.  The previous years water usage data provides basis for the 

calculated Average Day Use and Maximum Day Use.  These numbers will in essence become 

the building blocks for Broadview’s projected water demand.  The demands, as summarized in 

Table 3-5, will esablish the design criteria necessary to develop future improvements to the 

Town’s water system. 

 

Table 3-5 – Water Demands 

Current and Projected Future Water Demands 

 2014(1) 2034(2) 
DEMAND 

(gpcd) 
DEMAND 

(gpd) 
DEMAND 

(gpm) 
DEMAND 

(gpd) 
DEMAND 

(gpm) 

Average Day 83 15,900 11 21,400 15 

Maximum Day 125 24,000 17 32,300 22 

Peak Hourly(3) N/A N/A 34 N/A 44 
(1) Based on Equivalent Population of 192 
(2) Based on Equivalent Population of 258 
(3) Based on a Peaking Factor of 2 

 

Source of Supply 

Broadview operates four wells in the public water system, designated #2, #3, #4 and #5.  Figure 

3-1 illustrates the location of the wells in the Broadview community.  Wells #4 and #5 were 

constructed in 2013, and recently went on-line.  Appendix I provides detailed well inventory 

forms of the well constructions and completions, and other data.  A summary of important well 

data is provided in Table 3-6. 

Table 3-6 – Water Supply Well Information 

Broadview Water Supply Well Information 
PARAMETER WELL NO. 2 WELL NO. 3 

Date Constructed 1974 1995 

Aquifer Eagle Formation (sandstone) Eagle Formation (sandstone) 

Total Depth 1,100 ft 1,250 ft 

Static Water Level 534 ft 320 ft 

Producing Interval 1,010 – 1,075 ft 1,080 – 1,240 ft 

Pump Setting 880 ft 1,035 ft 

Capacity 24 gpm 8 gpm 
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Broadview Water Supply Well Information (Table 3-6 Cont.) 

PARAMETER WELL NO. 4 WELL NO. 5 

Date Constructed 2013 2013 

Aquifer Eagle Formation (sandstone) Eagle Formation (sandstone) 

Total Depth 1,060 ft 1,020 ft 

Static Water Level 190 ft 320 ft 

Producing Interval 810 – 1,060 ft 770 – 1,020 ft 

Pump Setting 780 ft 740 ft 

Capacity 15 gpm 20 gpm 

 

Both Well’s #2 and #3 utilize control buildings located adjacent to the wells.  Well’s #4 and #5 

utilize a control building located next to Well #4.  On/off control of the wells is based on the 

water level in the Town’s 21,000 gallon storage tank, located adjacent to Well #2.  All sources of 

supply are metered for flow.  Discharge from Well No. 2 goes directly to the storage tank.  The 

other wells discharge directly into the distribution system.  

 

Volume and Capacity for Growth: 

As shown in Table 3-7 Summary of Existing Well Capacity, all four wells pumping at their stated 

capacity will produce 67 gpm.  DEQ Circular 1 section 3.2.1.1.a. states that the total developed 

groundwater source capacity must be sufficient to meet design maximum day demand with the 

largest producing source out of service.  With the largest producing well out of service (Well #3) 

the total source capacity is reduced to 43 gpm.  

Current average day and maximum day demands are met by the current source capacity as 

shown in Table 3-3. The design year (2034) average day demand and design maximum day 

demand will also be met by the source capacity. This estimate assumes that growth will occur at 

2.5%/year. Other assumptions include that all current sources continue to operate at their 

current capacity.  In short, the Broadview water supply volume is not growth-limiting.  
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Table 3-7 - Summary of Existing Well Capacity 

Summary of Existing Well Capacity and Capacity for Growth 

Well 
Capacity 

(gpm) 
Current Avg Day 
Demand 

Current Max 
Day Demand 

2034 Avg Day 
Demand 

2034 Max Day 
Demand 

Well #2 24   

Well #3 8   

Well #4 15   

Well #5 20 

Total 67   

Total well capacity with 
highest producing well out 
of service 43 gpm 11 gpm 17 gpm 15 gpm 22 gpm 

 

Water Quality: 

Water quality produced from the wells is compliant with Primary Drinking Water Standards.  The 

water is of very poor aesthetic quality, as exhibited by extremely high total dissolved solids 

(TDS).  Table 3-8 provides water quality data for selected general parameters.  The main 

contributors to high TDS levels are bicarbonate, sulfate, and sodium.  Sodium is often identified 

as a potential risk to individuals with high blood pressure, but has not yet been regulated as a 

primary contaminant.  Sulfate has been linked to cases of diarrhea in infant and transient 

populations, and may be considered for designation as a primary contaminant in the future.   

 

The most critical impact of Broadview’s water quality is the associated high corrosion rate of 

metals.  High TDS water provides an excellent electrolyte medium for corrosion reactions of 

steel and iron.  Despite a high pH, the conditions overall have been shown to favor severe 

corrosion, as evidenced by the pump column pulled from the Town’s #2 well in 2006.  This 

column pipe lasted for five years in the well.  The failure of the original #1 well was most likely 

due to corrosion of well casing.  Based on conditions of the pump column pulled from Well #2, it 

is likely the casing in this well, and also in the #3 well, are presently undergoing severe 

corrosion.  Ultimately, it is expected that both of the Town’s two older wells will eventually fail 

due to severe corrosion. 
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Table 3-8 - Well Water Quality 

Water Quality Data 
PARAMETER WELL NO. 2 WELL NO. 3 WELL NO. 4 WELL NO. 5 

Sampled by MBMG Morrison-Maierle, Inc. Western Groundwater Western Groundwater 

Sample Date 10/18/1997 7/12/95 10/27/12 1/15/13 

pH (std. units) 9.15 (8.85)A 8.9 (9.06) 9.1 8.9  

Conductivity (μS/cm, 25ºC) 2,640 (3,030) 2,770 (2,880) 3,080 3,450 

Total Dissolved Solids (mg/L) 1,902 1,800 2,160 2,270 

Sodium (mg/L) 632 584 825 895 

Sulfate (mg/L) 923 730 1,010 1,180 

Bicarbonate (mg/L) 450 542 398 399 

Carbonate (mg/L) 65 50 55 40 
A Values in parentheses were measured 11/9/07 using a calibrated field instrument. 

 
Source Water Protection Plan: 

A Source Water Delineation and Assessment Report (SWDAR) was completed for the Town of 

Broadview’s water system in 2006 and is included in Appendix A.  Based on this work, the deep 

confined aquifer is considered to have low source water sensitivity to contamination.  Potential 

contaminant sources in the area that were identified were classified as low susceptibility for 

contamination of the Town’s wells.   

Water Rights:  

Montana DNRC recognizes that the Town holds a single water right for 50 gpm and 13.26 acre-

feet, and priority date 12/31/1954 (Water Right No. 43Q 5924-00, see Appendix F).  This water 

right was submitted for Well #1, which was taken out of service in 2003.  The rate of 50 gpm 

exceeds the projected maximum day demands for the Town.  

The water right was amended in 2013, to remove Well #1, which is no longer utilized, and 

added Wells #2, 3, 4 and 5 as points of diversion.  

Susceptibility to Drought: 

Relative to shallow alluvial wells, or to other water table-type wells that more closely interact 

with surface water, the current groundwater sources are less susceptible to drought and 

seasonal water level fluctuations. The wells are completed in confined bedrock aquifers of the 

Eagle Formation and are all under pressure.  Recharge areas for the formations are probably in 

the surface outcrop of the Eagle Formation west of Broadview.  A more detailed explanation of 
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the hydrogeology may be found in the Town’s Source Water Delineation and Assessment 

Report in Appendix A. 

3.3.2 Treatment 

The only water treatment provided in Broadview’s water system is liquid chlorination, which 

meets the requirements of Circular DEQ 1.  Chlorine disinfection is applied voluntarily to the 

wells using liquid sodium hypochlorite solution at 12.5%.  A single chemical metering pump is 

used in the two older pump houses to properly dose the well discharge.  The new pump house 

that was recently constructed to serve Wells #4 and #5 contains two chemical metering pumps.  

There is sufficient supply of disinfectant on-site.  Chlorination chemicals are applied and stored 

within the same room as the control building piping and electrical controls.   

3.3.3 Storage 

Water storage is a key component in any municipal water system.  The Town of Broadview 

currently maintains a 21,000 gallon on-grade bolted steel water tank for water storage.  This 

tank is located at the west end of Town near Sixth Street.  The existing tank is in good condition 

based on an inspection conducted on the tank interior in 2005.  The existing tank will continue to 

service the community until a larger tank can be constructed.  In general, water storage can be 

thought of as satisfying three different needs.  These are: 1) operational storage; 2) emergency 

storage; and 3) fire suppression storage.  Circular DEQ 1, Section 7.0.1 requires that “storage 

facilities must be sufficient, as determined from engineering studies, to supplement source 

capacity to satisfy all system demands occurring on the maximum day, plus fire flow demands 

where fire protection is provided”.  The following will discuss these needs in relation to the Town 

of Broadview’s water system.    

Operational Storage 

Operational storage serves to provide supplemental flows to the water supply during peak 

periods.  Whenever peak hourly demands exceed available flows from the supply, the difference 

must be provided with flows from storage.  If storage is not adequate to supplement the supply, 

water pressures in the distribution system may drop to dangerously low levels.  Elevated 

storage serves to equalize pressures.  As previously shown, the Town’s water supply 

capabilities are sufficient to meet maximum demands.   
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Emergency Storage 

Elevated storage is important to a community due to the fact that should a power loss or pump 

shutdown occur, a water supply is still available.  In the case of Broadview, there is limited 

elevated storage capacity.  The Town does not have an emergency portable power generator to 

run a well in the event of a power outage.  Given the limited storage and pumping capacities, it 

is likely that the Town’s residents would be without a dependable source of potable water if the 

Town loses power for any significant period of time.  This certainly presents a clear public health 

and welfare concern.  

No formula exists for determining the amount of emergency storage required.  The decision is 

usually made on a judgment about the perceived vulnerability of the community’s water supply.  

The amount of emergency storage is dependent on the following: 

 How many wells are out of service 

 How long the well(s) are out of service 

 The time of year and day the well(s) are out of service 

 How much the users control their water use during the emergency period 

 How much water the reservoir contains when the emergency period begins 

 If the water source has a backup power supply or if it is supplied by gravity 

 The reliability of the distribution system to transport water to the users 

The Town of Broadview currently does not have adequate emergency storage.  The system is 

very vulnerable to the loss of the water supply during any length power failure or any type of 

equipment failure.   

Fire Suppression Storage 

Fire protection is strongly advised.  As the AWWA suggests, 

“Fire protection through the water system reduces fire insurance rates, though more importantly; 

it protects the tax base from destruction from fire, preserves jobs, and most importantly 

preserves human life and reduces human suffering.” 

Needed fire flow is typically based on construction material, use of the building, size of the 

building, and distance between buildings.  The State of Montana has adopted the NFPA 

Uniform Fire Code.  This Code states “The minimum fire flow and flow duration requirements for 
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one- and two-family dwellings having a fire area that does not exceed 3,600 square feet shall be 

1,000 gpm”.  Fire flow and flow duration for dwellings having a fire area in excess of 3,600 

square feet is specified in a table according to type of construction and size of building.  The 

code also states that “Fire flow requirements may be modified downward by the authority having 

jurisdiction for isolated buildings or a group of buildings in rural areas or small communities 

where the development of full fire flow requirements is impractical”.  The code also gives the 

following exception for a reduction in required fire flows:  “A reduction in required fire flow of 50 

percent, as approved, shall be permitted when the building is provided with an approved 

automatic sprinkler system”.  Broadview is comprised of mostly residential dwelling with some 

small businesses and a school.  Uniform Fire Code recommended flows are not the only factor 

considered in determining adequate fire flows for a community.  The Community’s current and 

future fire equipment capabilities must be considered.  It was determined that a fire flow of 1,000 

gpm would be most appropriate for this community.  As recommended by the Uniform Fire 

Code, this flow should be provided for a minimum duration of two hours.  Thus, a total of 

120,000 gallons of fire suppression storage should be provided.  When added to the projected 

average day flow, the minimum tank size required for the Town of Broadview is approximately 

150,000 gallons. The existing system does not have any effective storage for fire protection. 

In summary, the Town’s supply capacity is adequate to meet the community’s needs for the 20- 

year design period.  However, without adequate storage, in an emergency fire situation, the 

Town will not be able to meet fire storage capabilities.  This reinforces the importance of 

increased storage to the system.   

3.3.4 Pumping Stations 

There are no pump stations or other water system infrastructure in need of discussion. 

3.3.5 Distribution System 

Broadview’s water distribution system consists primarily of newer PVC pipe.  A general layout of 

the community’s existing water system is shown in Figure 3-2.  A summary of the existing 

distribution system is shown in Table 3-9.  
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Table 3-9 - Distribution System Summary 

Distribution System Summary 

Size & Type of Main Length 

2” Cast Iron 5,120 LF 

3” PVC 90 LF 

4” HDPE Transmission Main 8,140 LF 

6” Ductile 340 LF 

6” PVC 1,000 LF 

8” PVC 7,045 LF 

10” PVC 6,200 LF 

12” PVC 530 LF 

Total Length 28,465 LF 

 

Circular DEQ 1 requires “the minimum size of water main for providing fire protection and 

serving fire hydrants must be six inch diameter”.  All thirteen fire hydrants in the system are 

located on 6-inch and 8-inch diameter mains.  MDEQ also states that “larger size mains will be 

required if necessary to allow the withdrawal of the required fire flow while maintaining the 

minimum residual pressure”, which is 20 psi under all conditions of flow.   

Gate Valves 

An inspection of all gate valves on the system was not within the scope of this analysis. 

DEQ 1 recommends, that "valves should be located at not more than 500 foot intervals in 

commercial districts and at not more than one block or 800 feet intervals in other districts."  In 

general, the valving for the distribution system is well laid out.  The spacing of the gate valves 

exceeds DEQ 1 in some instances.  However, due to the sparse population in some of these 

areas, it is not felt that the cost of added valves is justified. Generally, the gate valve layout for 

the system is good.   

Fire Hydrants 

An inspection of all hydrants on the system was not within the scope of this analysis.   

The system is outfitted to provide fire flows and there are fire hydrants on the distribution 

system; however, the system does not have adequate storage or pressures to maintain any 
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respectable level of fire flow for an acceptable duration.  Given the limited amount of storage 

available, the Town must exercise precaution when using the existing hydrants for flushing to 

prevent system pressures from dropping below 20 psi due to draining the tank and creating a 

potential public health hazard.  For this reason, fire hydrant flow tests were not performed.  

DEQ 1 states that “hydrants should be provided at each street intersection and at intermediate 

points between intersections as recommended by the State Fire Marshal and Insurance 

Services Office” and “generally, hydrant spacing may range from 350 to 600 feet depending on 

the area being served”. A memo from the Montana State Fire Marshal Bureau dated April 13, 

1979 further states that residential hydrant spacing be a maximum of 500 feet to any structure 

and commercial and industrial spacing be a maximum of 350 feet to any structure.  The Town’s 

hydrants meet these spacing requirements. 

In general, the existing hydrants are in fair condition and should be maintained.  Replacement or 

rehabilitation of existing hydrants may be warranted in specific locations.  The decision to 

replace or rehabilitate existing hydrants, if any, will be made during the design phase of the 

project.  No hydrants are proposed for replacement at this time.   

 

Distribution System Modeling 

In order to evaluate the hydraulic response of the Town’s water system, a hydraulic model was 

constructed using the WaterCAD computer modeling package by Bentley Systems (formally 

Haestad).  The computer model is used to identify specific problem areas and to determine the 

most effective modifications to improve the system.  The WaterCAD program uses an iterative 

procedure, similar to the Hardy Cross method, to solve standard loop equations to arrive at 

solutions for flow through the pipe network and determine resulting pressures at the system 

nodes (pipe junctions) using the relationship between flow and headloss defined by the Hazen-

Williams equation. 

Several scenarios were developed to define the hydraulic response of the system under multiple 

conditions of consumptive use.  Among the scenarios modeled were: the average daily flow and 

the peak daily flow.  In addition, the fire flow available throughout the water system was 

evaluated by performing a steady state fire flow analysis.  The analysis determines the 

maximum flow that can be obtained from a given location while maintaining a minimum residual 

pressure of 20 psi throughout the distribution system.    The results of these specific events will 
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be discussed further in the following section.  Copies of the computer runs are included in 

Appendix G. 

The computer model was used to evaluate the effects of adding a new water storage facility and 

transmission main west of town and eliminating the existing water storage facility.  DEQ 1 

requires that “the system shall be designed to maintain a minimum pressure of 20 psi at ground 

level at all points in the distribution system under all conditions of flow” and “the normal working 

pressure in the distribution system should be approximately 60 psi and not less than 35 psi”.  

Based on the computer output data in Appendix G, it is clear that the existing distribution system 

is capable of providing an acceptable level of fire flow if the static pressure is increased by 

adding a new tank at a higher elevation. 

Based on the results of the hydraulic model, it is clear that if the proposed improvements are 

made, sufficient fire flows can be provided to the community while maintaining a minimum 

pressure of 20 psi throughout the system.   

3.4 Operational and Management Practices and Capabilities 

The water and sanitary sewer systems in the Town are currently maintained by a part-time 

Public Works Department. The Town Clerk bills part of her time to the water and sewer funds. 

The Mayor of Broadview oversees the day to day operations of the town, while the Town 

Council deals with policies, procedures, budgeting and assessments.   

The operator, Leo Bogden, knows the system extremely well and is a major factor in the 

success of the system thus far.  It is apparent that the Town has the administrative, managerial, 

and field operational skills to successfully maintain the water system serving the Broadview 

community.  The issues currently facing the water system are not a result of O&M practices, but 

rather a function of the system design and lack of adequate storage.   

3.5 Financial Status of Existing Facilities 

Detailed income and expense reports for the Town are included in Appendix J. A summary of 

the operating expenses and revenue for the water system for FY2012 is included in Table 3-10. 
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Table 3-10 - Summary of Expenses and Income 

Fiscal Year 2012 

Water Revenues Amount  

Metered Water Sales $53,250.00 

Investment Earnings $725.00 

Total Revenues $53,975.00 

Water Expenses Amount  

Personal Services $3,329.00 

Supplies $4,503.00 

Purchases Services $5,699.00 

Repairs & Maintenance $1,017.00 

Depreciation $15,146.00 

Debt Services 

Principal $10,000.00 

Interest $4,100.00 

Total Expenses $43,794.00 
 

3.6 Water/Energy/Waste Audits 

There have been no water system, energy, or waste audits conducted in the recent past for the 

Town of Broadview.  
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4.0 NEED FOR PROJECT 

4.1 Health, Sanitation and Security 

Health and safety of the public is by far the largest concern for any community water system.  

The Town of Broadview currently has limited water storage, and this deficiency could potentially 

impact the health and safety of the public.  Inadequate fire flows, low system pressures during 

peak demands, and lack of sufficient storage capacity are the largest community concerns. 

The following system deficiencies exist from a fire protection perspective: 

 Given the inadequate fire flows in Town, it is unlikely that the current volunteer fire 

department would be able to control a fire at the school sufficiently to save the lives of 

the children and teachers. 

 The inability to control fires puts the firefighters at great risk. 

 Fires could spread to fuel tanks and other hazardous material storage facilities 

(anhydrous ammonia, etc.) and deaths could result from explosions or toxic material 

release. 

 The lack of adequate fire flows could result in the inability to respond to an explosive or 

toxic material spill after a train derailment in Town, which could lead to loss of life within 

the community or unnecessary risks to the lives of the firefighters.  

 

Providing sufficient fire flows will allow buildings to be saved and may allow insurance rates to 

decrease; however, the more important aspect to providing sufficient fire flows is that firefighters 

are better able to control the fire, and therefore have an increased ability to save the lives of 

individuals who may be trapped within the building.  The lack of adequate fire flows puts many 

lives at risk to a variety of potential threats.     

Regulatory Requirements 

The Safe Drinking Water Act (SDWA) was enacted by Congress in 1974 to provide a standard 

by which all persons in the United States could be provided safe drinking water through public 

water supplies.  The Act was later amended in 1986 and 1996.   

The State of Montana’s regulatory role in drinking water systems is twofold; regulate the SDWA 

by meeting primacy requirements established by the EPA, and ensure satisfaction of state 
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established design criteria for the construction of public water systems.  The State has defined 

public water systems as systems serving ten or more homes, or 25 or more persons.  The State 

has satisfied the primacy requirements of the federal government by passing a state law that is 

equally as stringent as the SDWA.  Accordingly, the EPA has granted the State, via the DEQ, 

the right to enforce the SDWA.  Some of the SDWA rules that apply to the Town of Broadview 

are discussed below. 

National Primary Drinking Water Regulations 

The National Primary Drinking Water Regulations are enforceable standards that apply to public 

water systems.  Primary standards protect public health by limiting the levels of contaminants in 

drinking water.  The MDEQ has been given primacy for enforcing the primary maximum 

contaminant levels (MCLs).  Because of the numerous contaminants with MCLs, the list is not 

included as part of this PER, but is available on the EPA’s website (http://www.epa.gov). 

The Town of Broadview’s existing water supply meets all primary drinking water standards. 

National Secondary Drinking Water Regulations 

The National Secondary Drinking Water Regulations are non-enforceable guidelines regulating 

contaminants that may cause cosmetic or aesthetic effects in drinking water.  EPA recommends 

secondary standards to water systems but does not require systems to comply, though; states 

may choose to adopt them as enforceable standards.  At this time, the secondary contaminants 

are limited to: aluminum, chloride, color, copper, corrosivity, fluoride, foaming agents, iron, 

manganese, odor, pH, silver, sulfate, total dissolved solids, and zinc.  Please note, some 

constituents listed on the Secondary MCLs also have MCLs if the concentrations reach an 

elevated level.  Because of the numerous contaminants with secondary MCLs, the list is not 

included as part of this PER but is available on the EPAs website (http://www.epa.gov). 

The Town of Broadview’s existing water supply does not meet all secondary drinking water 

standards.  In particular, sulfate and total dissolved solid levels exceed recommended levels. 

Montana Department of Environmental Quality Circular DEQ 1 

The state also established a detailed set of design and construction standards for public water 

systems that must be satisfied in the design and construction of new water facilities.  These 

standards are described in Circular DEQ 1.  State review and approval of the design is 
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necessary prior to the construction of any public water system.  The alternative and 

recommended improvements evaluated in this preliminary engineering report will ensure 

compliance with all of the state design standards specified in DEQ 1. 

Disinfectants and Disinfection By-Products Rule 

Stage 1 Disinfectants and Disinfection By-Products Rule (Stage 1 DBPR): 

The Stage 1 Disinfectants and Disinfection By-Products Rule (Stage 1 DBPR) became effective 

in 1998 for the primary purpose of improving public health protection by reducing exposure to 

disinfection byproducts.  The Stage 1 DBPR is the first of a staged set of rules that will reduce 

the allowable levels of DBPs in drinking water.  This is extremely important as some 

disinfectants and disinfection byproducts (DBPs) have been shown to cause cancer and 

reproductive effects in lab animals and suggested bladder cancer and reproduction effects in 

humans.  Through implementation of the rule, the EPA estimated that as many as 140 million 

people will receive increased protection form DBPs, there will be a 24 percent reduction 

nationally in trihalomethane levels, and that there will be reduction in exposure to the major 

DBPs from use of ozone and chlorine dioxide.   

The new rule established seven new standards and a treatment technique of enhanced 

coagulation or enhance softening to further reduce DBP exposure.  Table 4-1 provides a 

summary of the newly regulated contaminants.  It should be noted that for systems with 

populations of less than 10,000 persons, such as the Town of Broadview, the regulations went 

into effect on January 1, 2004. 
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Table 4-1 - Stage 1 DBPR-Regulated Contaminants/Disinfectants 

Stage 1 DBPR - Regulated Contaminants/Disinfectants 

REGULATED CONTAMINANTS MCL 
(MG/L) 

MCLG 
(MG/L) 

Total Trihalomethanes (TTHM) 0.080   

Chloroform   - 

Bromodichloromethane   0 

Dibromochloromethane   0.06 

Bromoform   0 

Five Haloacetic Acids 0.060   

Monochloroacetic acid   - 

Dichloroacetic acid   0 

Trichloroacetic acid   0.3 

Bromoacetic acid   - 

Dibromoacetic acid   - 

Bromate  0.010 0 

Chlorite 1.0 0.8 

REGULATED DISINFECTANTS MRDL 
(MG/L) 

MRDLG 
(MG/L) 

Chlorine 4.0 as Cl2 4 

Chloramines 4.0 as Cl2 4 

Chlorine dioxide 0.8 0.8 

 
The Town of Broadview’s existing water supply meets the Stage 1 DBPR. 

Stage 2 Disinfectants and Disinfection By-Products Rule (Stage 2 DBPR) 

The Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2 DBPR) went into effect in 

2006 for the primary purpose of increasing public health protection by reducing the potential risk 

of adverse health effects associated with disinfection byproducts throughout the distribution 

system.  The Stage 2 DBPR builds on the Stage 1 DBPR by focusing on monitoring for and 

reducing concentrations of two classes of DBPs (TTHM and HAA5) in drinking water.  The rule 

covers all community water systems that either add a primary or residual disinfectant other than 

ultraviolet light, or deliver water than has been treated with a primary or residual disinfectant 

other than ultraviolet light. 

Under the Stage 2 DBPR, the Town qualifies as a Schedule 4 System or a system serving a 

population of less than 10,000 people.  For the Town, the Stage 2 DBPR will require monitoring 

at two locations once per year beginning on October 1, 2013.  Compliance will be based upon a 
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locational running annual average (LRAA), which will be calculated at each monitoring location, 

for the contaminant levels listed in Table 4-2 below. 

Table 4-2 - Stage 2 DBPR-Regulated Contaminants 

Stage 2 DBPR – Regulated Contaminants 

REGULATED CONTAMINANTS MCL 
(MG/L) 

MCLG 
(MG/L) 

Total Trihalomethanes (TTHM) 0.080 LRAA   

Chloroform   0.07 

Bromodichloromethane   0 

Dibromochloromethane   0.06 

Bromoform   0 

Five Haloacetic Acids 0.060 LRAA   

Monochloroacetic acid   0.07 

Dichloroacetic acid   0 

Trichloroacetic acid   0.02 

Bromoacetic acid   - 

Dibromoacetic acid   - 

 
The Town of Broadview’s existing water supply meets the Stage 2 DBPR. 

Arsenic Rule 

The Arsenic Rule became effective in 2001 for the primary purpose of improving public health 

by reducing exposure to arsenic in drinking water.  Studies have shown that arsenic can be 

linked to causing skin damage, problems with the circulatory system, and increased risks of 

cancer.  As a result, the new rule changed the arsenic MCL from 50 µg/l to 10 µg/l and the 

MCLG to 0.  In addition, the rule also requires monitoring for arsenic for new systems and new 

drinking water sources as well as clarifies the procedures for determining compliance with the 

MCLs for IOCs, SOCs, and VOCs. 

The EPA estimates that implementation of the rule may avoid 16 to 26 non-fatal bladder and 

lung cancers per year; avoid 21 to 30 fatal bladder and lung cancers per year; and reduce the 

frequency of non-carcinogenic diseases.  The actual implementation of the MCL became 

effective on January 23, 2006. 

The Town of Broadview’s existing water supply meets the arsenic standard. 
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Lead and Copper Rule 

The Lead and Copper Rule became effective in 1991 for the primary purpose of protecting 

public health by minimizing lead (Pb) and copper (Cu) levels in drinking water, primarily by 

reducing water corrosivity.  Lead and copper enter drinking water mainly from corrosion of 

plumbing materials containing lead and copper (i.e. pipes and/or joints). 

The rule established action levels (AL) of 0.015 mg/l for lead and 1.3 mg/l for copper based on 

90th percentile level of tap water samples.  An action level exceedence is not a violation of the 

rule but can trigger other requirements that include water quality parameter monitoring, 

corrosion control treatment, source water monitoring/treatment, public education, and lead 

service line replacement. 

To date, the Town has never exceeded the action level for lead and copper.  Thus, outside of 

monitoring for lead and copper, no further action has been required. 

Radionuclides Rule 

The Radionuclides Rule went into effect in 2000 for the primary purpose of reducing the 

exposure to radionuclides in drinking water to reduce the risk of cancer.  The rule is also 

intended to improve public health protection by reducing exposure to all radionuclide.  The EPA 

estimates that implementation of the rule will reduce uranium exposure for 620,000 persons and 

provide protection from toxic kidney effects of uranium as well as a reduced risk of cancer. 

The rule retains the existing MCLs for combined radium-226 and radium-228 (5 pCi/l), gross 

alpha particle radioactivity (15 pCi/l), and beta particle and photon activity (4 mrem/yr), but 

regulates uranium for the first time.  The new MCL for uranium under this rule was set as 30 

µg/l.  Systems were required to begin initial monitoring in December 2003. 

The Town of Broadview’s existing water supply meets the Radionuclides Rule. 

Total Coliform Rule (TCR) 

The Total Coliform Rule (TCR) went into effect in 1989 for the primary purpose of improving 

public health protection by reducing fecal pathogens to minimal levels through control of total 

coliform bacteria, including fecal coliforms and Escherichia coli (E-coli).  The rule establishes a 

maximum contaminant level based on the presence or absence of total coliforms; modifies 
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monitoring requirements including testing for fecal coliforms or E-coli; requires use of a sample 

siting plan; and also requires sanitary surveys for systems collecting fewer than five samples 

per month.  Implementation of the rule has resulted in reduction in the risk of illness from 

disease causing organisms associated with sewage or animal wastes, of which disease 

symptoms may include diarrhea, cramps, nausea, and possibly jaundice, and associated 

headaches and fatigue. 

Actual number of samples required per month under the TCR is dependent upon population 

size.  Because the Town of Broadview’s population is less than 1,000, one sample are required 

per month.  If a routine sample tests positive for the presence of total coliforms it must be tested 

for the presence of fecal coliforms or E. coli and four repeat samples per positive routine sample 

(for population served between 25 and 1,000) must be collected and analyzed within 24 hours 

for total coliform.  One of the repeat samples must be collected from the original sample site, 

one within five service connections upstream, one within five service connections downstream.  

If any repeat sample is total coliform positive, then the systems must analyze the positive 

sample for fecal coliforms or E-coli.  The system must also collect another set of repeat 

samples, as before, unless the MCL has been violated and the system has notified the State.  A 

positive routine or repeat total coliform result requires a minimum of five routine samples be 

collected the following month unless otherwise waived by the State. 

The results of routine and repeat samples are used to compute compliance with the TCR.  For 

the Town of Broadview, a monthly MCL violation is triggered if one routine/repeat sample is total 

coliform positive.  An acute MCL violation is triggered if the system has any fecal coliform or E-

coli positive repeat sample or has a fecal coliform or E-coli positive routine sample followed by a 

total coliform positive repeat sample. 

4.2 Aging Infrastructure 

The two new water supply wells that went on-line in 2014 will help meet the system demands 

through the 20-year planning period.  A majority of the distribution system was replaced 20 

years ago and is in good condition.  The existing storage tank is also 20 years old and appears 

to be in good shape.  However, it is grossly undersized for fire protection, resulting in a 

significant safety issue for the residents of Broadview.  
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4.3 Reasonable Growth 

Growth areas and projected population estimates are discussed in detail in Section 2.5.  A 

population increase of 2.5% annually will be assumed for the 20-year planning period (year 

2034) to allow for additional growth in the community.  This correlates to a design year 

population of 258, or an additional 66 residents over the 2010 census population of 192.  This 

growth is anticipated to occur throughout the Town, as no areas of concentrated growth are 

identified. 
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5.0 ALTERNATIVES CONSIDERED 

5.1 Alternative Screening 

Alternatives that are not considered feasible for addressing system needs and will not be 

analyzed any further, are discussed here. 

No Action (Storage Tank) 

Before a new water storage facility is considered, the “no-action” alternative must be analyzed.  

As described previously, the existing system currently has limited storage and, as a 

consequence, static system pressures near the tank are close to, if not below, 20 psi during 

high demand periods.  This drop in pressures creates a serious public health hazard due to 

potential backflow and contamination of the public water supply from an outside contaminant.  

Accordingly, the “no-action” alternative is not feasible.  Additionally, with regard to the 

installation of a new reservoir versus the “no action” alternative, the economic answer is clear. 

When considering loss of property, loss of business, injury and loss of life, a major fire in a 

residential or commercial area could cost much more than a half million dollars, possibly several 

million dollars.  In summary, the “no-action” alternative is not viable from an economic, public 

health, or regulatory perspective and will not be analyzed.   

5.2 Supply Alternatives 

No supply alternatives are brought forward for evaluation. The current supply facilities are found 

to be adequate for current and future needs. There are no current DEQ Public Water Supply 

compliance issues, violations, or significant deficiencies associated with the water supply 

system.  

5.3 Treatment Alternatives 

No treatment alternatives are brought forward for evaluation. The current treatment facilities are 

found to be adequate for current and future needs. There are no current DEQ Public Water 

Supply compliance issues, violations, or significant deficiencies associated with the water 

treatment system.  
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5.4 Storage Alternatives 

5.4.1 Alt. ST-1: New Buried Concrete Tank 

This alternative includes construction of a new buried concrete storage tank approximately 

4,700 feet west of Town limits.  Other locations for a buried storage tank were considered but 

the proposed site is the closest location to town that provides adequate elevation for a buried 

tank.  It is too costly to provide a pipeline from the tank to the existing distribution system for any 

other locations.  The alternative would require purchase of approximately 1 acre of land.  

Easements would have to be obtained for the transmission main from the tank to town.    

Hydraulic modeling determined that a 10-inch pipeline diameter was necessary to reach the 

Town and provide sufficient pressures during all conditions including fire flow events.    

Construction of the water storage tank will require updating the newly installed telemetry control 

system which monitors tank level and automatically turn the well supply pumps on and off.     

Buried concrete tanks offer many advantages over steel tanks, including protection from 

freezing, no need for painting, low visibility, and very little, if any, exposure for vandalism.  The 

only anticipated operation and maintenance would include an inspection every few years by a 

dive team to examine the tank for cracks, and periodic removal of sediment buildup. 

The design of buried concrete storage tanks is based on the hoop stresses realized around the 

circumference of the tank.  Generally, the actual strength of the tank is determined by the steel 

within the walls, as concrete works well under compression while steel works well under 

tension.  Concrete tanks typically use pre-tensioned (or pre-stressed) steel wires to wrap the 

tank and provide this strength.  These tanks are generally built by specialists such as DN Tanks. 

Design Criteria 

All water system improvements will comply with those requirements set forth in Circular DEQ 1.  

All design criteria presented in Circular DEQ 1 is applicable to each alternative considered, but 

specifically the storage tank alternatives will meet the requirements in Chapter 7 – Finished 

Water Storage, and Chapter 8 – Transmission Mains, Distribution Systems, Piping & 

Appurtenances.  All proposed improvements will receive MDEQ approval prior to 

commencement of any construction activity. 
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Map 

Figure 5-1 presents the location of the new storage tank and transmission main.   

Environmental impacts 

General environmental conditions were discussed in Chapter 2.  There are no environmental 

problems associated with this alternative.  All impacted land is in an area that has been 

previously disturbed by farming.  There would be no changes in land use and no prime 

farmlands and/or wetlands would be impacted as a result of this alternative.   

Land Requirements 

This alternative requires that the Town purchase approximately 1 acre of land for the actual tank 

site.  The Town also needs an easement for the pipeline from the tank to the distribution system 

as well as access to the tank.   

Potential Construction Problems 

There are no known construction problems or other conditions which may affect cost of 

construction for this alternative. 
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Sustainability Considerations 

Water and Energy Efficiency 

Water from the proposed tank will flow by gravity throughout the distribution system.  There will 

be minimal electrical needs for the tank.  Since water from the tank will flow by gravity to the 

town, only the existing well pumps are needed.  This alternative is very energy efficient. 

Green Infrastructure 

Stormwater management during the project will include temporary erosion and sediment control 

measures including the installation and maintenance of temporary structural control measures 

to reduce or eliminate the erosion of soils and transport of sediment offsite as a result of 

construction activities. 

Cost Estimates 

Table 5-1 presents an estimated opinion of probable cost for Alternative ST-1, and Table 5-2 

addresses costs related to operation and maintenance of the improvements.  The annual 

operation and maintenance costs are presented for comparison purposes only of the 

alternatives.  The Town already spends similar dollars for operation of the existing tank. 
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Table 5-1 - Opinion of Probable Cost-Alternative ST-1: New Buried Concrete Tank 

Opinion of Probable Cost 

Broadview Water System Improvements  

Alternative ST-1: New Buried Concrete Tank 

# BID ITEM QTY UNITS UNIT PRICE 1 TOTAL 

1 150,000 Gal. Buried Concrete Storage Tank 1 LS  $   375,000.00   $        375,000  

2 Site Work & Excavation 1 LS  $     50,000.00   $          50,000  

3 Site Piping 1 LS  $     10,000.00   $          10,000  

4 Level Transmitting Manhole 1 LS  $     10,000.00   $          10,000  

5 Telemetry System Upgrades 1 LS  $     15,000.00   $          15,000  

6 10" PVC Transmission Main 4,700 LF  $            40.00   $        188,000  

7 Fittings 6 EA  $       1,000.00   $            6,000  

8 Valves 2 EA  $       2,500.00   $            5,000  

9 Connect to Existing Water Main 1 EA  $       2,000.00   $            2,000  

10 Fire Hydrants 2 EA  $       4,000.00   $            8,000  

11 Blow-off Hydrants 4 LF  $       1,200.00   $            4,800  

12 Access Road 1 LS  $       5,000.00   $            5,000  

13 Fencing 400 LF  $            25.00   $          10,000  

14 Tank Site Electrical 1 LS  $     10,000.00   $          10,000  

  Direct Construction Subtotal  $        699,000  

  Mobilization 10.0%    $          70,000  

  Traffic Control 0.5%  $            3,000  

  Contingency 10%    $          70,000  

  Construction Subtotal  $        842,000  

  2016 Construction Cost 2 3.00%    $        943,000  

  Right-of-Way & Permits  $            2,500  

  Geotechnical Investigation    $          10,000  

  Engineering    $        168,000  

  Legal & Administrative 5%    $          42,000  

  TOTAL      $     1,165,500  

1 Estimated unit costs are based upon estimates from suppliers and bid tabs for similar projects throughout Montana. 

2 The ENR 20 year average Construction Cost Index is +2.88% (1994-2013); a rounded value of 3.0% is used, so capital costs are projected to an anticipated 
construction date in 2016 using a 3.00% inflation rate. 
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Table 5-2 - Opinion of Probable Annual Operation & Maintenance Costs-Alternative ST-1 

Opinion of Probable Annual Operation & Maintenance Costs 

Broadview Water System Improvements 

Alternative ST-1 

# ITEM QTY UNITS UNIT PRICE TOTAL 

1 Labor 65 HR  $             25.00   $       1,625.00  

2 Spare Parts/Repair/Maintenance 1 LS  $           500.00   $          500.00  

3 Administration/Office Supplies 1 LS  $           250.00   $          250.00  

4 Training 1 LS  $           250.00   $          250.00  

5 Vehicle Operation and Maintenance 1 LS  $           250.00   $          250.00  

6 Tank Cleaning 1 LS  $        1,000.00   $       1,000.00  

7 Patching and Renovating Concrete 1 LS  $           150.00   $          150.00  

8 Reserve 1 LS  $        2,000.00   $       2,000.00  

  TOTAL        $       6,000.00  
 

5.4.2 Alt. ST-2: New On-Grade Glass Lined Steel Tank 

This alternative includes construction of a new on-grade, glass-lined steel storage tank 

approximately 3,200 feet west of Town limits.  Other locations for an on-grade storage tank 

were considered but the proposed site is the closest location to town that provides adequate 

elevation for an on-grade tank.  It is too costly to provide a pipeline from the tank to the existing 

distribution system for any other locations.  The alternative would require purchase of 

approximately 1 acre of land.  Easements would have to be obtained for the transmission main 

from the tank to town.    

Hydraulic modeling determined that a 10-inch pipeline diameter was necessary to reach the 

Town and provide sufficient pressures during all conditions including fire flow events.    

Construction of the water storage tank will require installation of a telemetry control system to 

monitor tank level and automatically turn the well supply pumps on and off.  Construction of the 

water storage tank will require updating the newly installed telemetry control system which 

monitors tank level and automatically turn the well supply pumps on and off.     

The least costly method of tank construction in the 100,000 to 500,000 gallon range is usually a 

ground level steel tank.  Relatively recent improvements to the coatings on these tanks, 

including glass-lined interior and/or exterior coatings reduce the cost of maintenance.  
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Generally, the cost of steel tanks is also a function of the dimensions of the tank.  They keep 

construction practical and economical.  It is assumed that a 150,000 gallon ground level would 

be in the ranges of approximately 25 to 35-feet in diameter and 24 to 40-feet high. 

Operation and maintenance costs for steel tanks can be considerable with welded and epoxy 

coated bolted steel tanks, which require periodic recoating to extend the service life.  Use of the 

glass-fused lining for the Broadview tank would eliminate this type of maintenance requirement. 

Freezing can be a problem for steel tanks, although this can be controlled through design and 

operations.  A ground level steel tank is less costly than an elevated tank to construct and 

provides greater accessibility. 

Design Criteria 

All water system improvements will comply with those requirements set forth in Circular DEQ 1.  

All design criteria presented in Circular DEQ 1 is applicable to each alternative considered, but 

specifically the storage tank alternatives will meet the requirements in Chapter 7 – Finished 

Water Storage, and Chapter 8 – Transmission Mains, Distribution Systems, Piping & 

Appurtenances.  All proposed improvements will receive MDEQ approval prior to 

commencement of any construction activity. 

Map 

Figure 5-2 presents the location of the new storage tank and transmission main.   

Environmental impacts 

General environmental conditions were discussed in Chapter 2.  There are no environmental 

problems associated with this alternative.  All impacted land is in an area that has been 

previously disturbed by farming.  There would be no changes in land use and no prime 

farmlands and/or wetlands would be impacted as a result of this alternative.  
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Land Requirements 

This alternative requires that the Town purchase approximately 1 acre of land for the actual tank 

site.  The Town also needs an easement for the pipeline from the tank to the distribution system 

as well as access to the tank.   

Potential Construction Problems 

There are no known construction problems or other conditions which may affect cost of 

construction for this alternative. 

Sustainability Considerations 

Water and Energy Efficiency 

Water from the proposed tank will flow by gravity throughout the distribution system.  There will 

be minimal electrical needs for the tank.  Since water from the tank will flow by gravity to the 

town, only the existing well pumps are needed.  This alternative is very energy efficient. 

Green Infrastructure 

Stormwater management during the project will include temporary erosion and sediment control 

measures including the installation and maintenance of temporary structural control measures 

to reduce or eliminate the erosion of soils and transport of sediment offsite as a result of 

construction activities. 

Cost Estimates 

Table 5-3 presents an estimated opinion of probable cost for Alternative ST-2, and Table 5-4 

addresses costs related to operation and maintenance of the improvements.  The annual 

operation and maintenance costs are presented for comparison purposes only of the 

alternatives.  The Town already spends similar dollars for operation of the existing tank. 
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Table 5-3 - Opinion of Probable Cost-Alternative ST-2: New On-Grade Glass Lined Steel Tank 

Opinion of Probable Cost 

Broadview Water System Improvements  

Alternative ST-2: New On-Grade Glass Lined Steel Tank 

# BID ITEM QTY UNITS UNIT PRICE 1 TOTAL 

1 
150,000 Gal. Glass Lined Steel Storage Tank and 
Foundation 1 LS  $    270,000.00   $        270,000  

2 Tank Mixer 1 LS  $      10,000.00   $          10,000  

3 Site Work & Excavation 1 LS  $      40,000.00   $          40,000  

4 Site Piping 1 LS  $      10,000.00   $          10,000  

5 Level Transmitting Manhole 1 LS  $      10,000.00   $          10,000  

6 Telemetry System Upgrades 1 LS  $      15,000.00   $          15,000  

7 10" PVC Transmission Main  3,200 LF  $             40.00   $        128,000  

8 Fittings 6 EA  $        1,000.00   $            6,000  

9 Valves 2 EA  $        2,500.00   $            5,000  

10 Connect to Existing Water Main 1 EA  $        2,000.00   $            2,000  

11 Fire Hydrants 2 EA  $        4,000.00   $          16,000  

12 Blow-off Hydrants 4 EA  $        1,200.00   $            4,800 

13 Fencing 400 LF  $             25.00   $          10,000  

14 Access Road 1 LS  $        5,000.00   $            5,000  

15 Tank Site Electrical 1 LS  $      10,000.00   $          10,000  

  Direct Construction Subtotal  $        534,000  

  Mobilization 10.0%    $          53,000  

  Traffic Control 0.5%  $            3,000  

  Contingency 10%    $          53,000  

  Construction Subtotal  $        643,000  

  2016 Construction Cost 2 3.0%    $        707,000  

  Right-of-Way & Permits  $            2,500 

  Geotechnical Investigation  $            5,000  

  Engineering    $        126,000  

  Legal & Administrative 5%    $          32,000  

  TOTAL      $        872,500  

1 Estimated unit costs are based upon estimates from suppliers and bid tabs for similar projects throughout Montana. 
2 The ENR 20 year average Construction Cost Index is +2.88% (1994-2014), so capital costs are projected to an anticipated construction date in 2016 using a 
3.0% inflation rate. 
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Table 5-4 - Opinion of Probable Annual Operation & Maintenance Costs-Alternative ST-2: New On-

Grade Glass Lined Steel Tank 

Opinion of Probable Annual Operation & Maintenance Costs 

Broadview Water System Improvements  

Alternative ST-2: New On-Grade Glass Lined Steel Tank 

# ITEM QTY UNITS UNIT PRICE TOTAL 

1 Labor 65 HR  $             25.00   $       1,625.00  

2 Spare Parts/Repair/Maintenance 1 LS  $           500.00   $          500.00  

3 Administration/Office Supplies 1 LS  $           250.00   $          250.00  

4 Training 1 LS  $           250.00   $          250.00  

5 Vehicle Operation and Maintenance 1 LS  $           250.00   $          250.00  

6 Tank Cleaning 1 LS  $        1,000.00   $       1,000.00  

7 Replace Cathodic Protection 1 LS  $           300.00   $          300.00  

8 Reserve 1 LS  $        2,000.00   $       2,000.00  

  TOTAL        $       6,200.00  

 

5.5 Pumping Station Alternatives  

No pumping station alternatives are brought forward for evaluation, as there are no pump 

stations in the water system. 

5.6 Distribution System Alternatives  

No distribution alternatives are brought forward for evaluation. The current distribution system is  

found to be adequate for current and future needs. There are no current DEQ Public Water 

Supply compliance issues, violations, or significant deficiencies associated with the water 

distribution system.  
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6.0 SELECTION OF AN ALTERNATIVE 

Each of the technically feasible alternatives considered meet the design criteria and applicable 

regulations identified in the alternative description.  This section will examine advantages and 

disadvantages of each in terms of life cycle costs, operational and maintenance considerations, 

permitting concerns, social impacts, environmental impacts, and other non monetary 

considerations. 

6.1 Life Cycle Cost Analysis 

The cost of extensive capital improvements to meet minimum health and safety requirements, 

applicable regulations, and environmental impacts is a great concern to small communities with 

limited budgets and resources.  At the same time, some alternatives may have a low capital 

cost but high O&M costs that will put a continual burden on the community.  A life cycle cost 

analysis provides a method to compare the costs of each alternative to one another. 

To complete the life cycle cost analysis, the anticipated annual increase to O&M costs, and 

estimated salvage value of any improvements based upon a straight-line depreciation are 

converted to present day dollars using the “real” discount rate from Appendix C of OMB A-94.  

The net present value is then calculated for each alternative by adding the estimated capital 

cost and present worth of the increased O&M and then subtracting the present worth of the 

calculated salvage value. 

Table 6-1 summarizes the life cycle cost analysis for the tank alternatives. 

Table 6-1 - Present Worth Life Cycle Analysis 

Tank Alternatives 

Life Cycle Cost Present Worth Analysis 

Item Alternative  ST-1 Alternative  ST-2 

Capital Costs $1,165,500 $872,500 

Annual O&M Costs $6,000 $6,200 

20-Year Salvage Value $447,000 $265,000 

Present Worth of Salvage Value $236,600 $140,300 

Present Worth of Annual O&M Cost $87,300 $90,200 

Present Worth Cost $1,016,200 $822,400 
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6.2 Ranking Criteria 

A matrix to compare each alternative objectively against the other will be developed to select 

the preferred alternative.  Each alternative will be given a score ranging from 0 to 10 for a 

number of criteria, with 0 representing a negative impact and 10 representing the maximum 

benefit to the community.  The alternatives will begin with a score of 5 for each criterion, and 

then the score will be adjusted up or down relative to the benefit of the particular alternative in 

relation to the other alternatives. 

In addition to scoring each alternative, the criteria themselves with be weighted in relation to one 

another.  Weighting factors ranging from 1 to 10 will be used to give greater importance to items 

such as cost.  This is appropriate, as often times higher investments are made to overcome 

many other problems such as reliability or to mitigate problems with technical feasibility or 

environmental concerns. 

6.2.1 Life Cycle Costs 

The cost of extensive capital improvements to meet minimum health and safety requirements, 

applicable regulations, and environmental impacts is a great concern to small communities with 

limited budgets and resources.  Life cycle costs also include anticipated increases to ongoing 

O&M costs. 

Accordingly, this criterion will be provided with the maximum weighting factor of 10.  This 

represents over 30% of the total weighting, and Public Opinion is closely tied to cost also, giving 

the cost for each alternative even more weight. 

In addition to providing the maximum emphasis on costs, a method must be utilized to provide 

an objective comparison of costs for each alternative relative to one another and not just an 

overall comparison.  Given a range of costs for various alternatives, the relative cost of any 

alternative can be determined using the lowest cost and the highest cost from the range of costs 

and the following equation. 

5 x [(Lowest Cost) / (Cost) + (Highest Cost – Cost) / (Highest Cost)] 

For example, if a number of alternatives were compared having costs of $500,000, $1,000,000 

and $2,000,000, the above equation would provide scores of 8.8, 5.0, and 1.3, respectively.  
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The utilization of a formula to score the 20 year life cycle costs in the matrix eliminates any 

subjectivity and provides a consistent, relative comparison of costs. 

6.2.2 Operational and Maintenance Considerations 

Operation and maintenance is an important issue when considering any large capital 

improvements within a small community.  The costs for O&M associated with the alternatives is 

included in the 20 year life cycle costs compared under the financial feasibility, but there are 

other considerations that must be weighed for the O&M associated with each alternative. 

The Town has limited resources and manpower, and some alternatives may have O&M 

requirements that drastically tax those limited resources creating deficiencies in other areas.  

Town personnel also have a much more intrinsic knowledge of the system than the average 

resident or even Council members.  Priorities identified by the operators to facilitate the efficient 

operation of the system must be given some weight. 

This criterion will be provided with a weighting factor of 7. 

6.2.3 Permitting/ Environmental Issues 

Some alternatives may encounter permitting issues that would significantly delay the project 

and/or result in additional expenses for the community.  Consideration for these concerns will be 

given under this criterion. 

This criterion will be provided with a weighting factor of 3. 

6.2.4 Social Impacts 

Social impacts will be considered in the final alternative selection as a project poorly supported 

by the community will have a limited chance of success.  Efforts such as public hearings are 

ways to identify public opinion and perceptions.  Costs are always a concern with consumers, 

but the health and safety of their families is just as important. 

This criterion will be provided with a weighting factor of 5. 
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6.2.5 Environmental Impacts 

Environmental impacts for each alternative, whether detrimental or beneficial, need to be 

considered in the final selection of a preferred alternative. 

This criterion will be provided with a weighting factor of 5. 

6.2.6 Public Health and Safety 

The alternatives retained for the Alternative Analysis are designed to meet public health and 

safety laws, so the scoring for each alternative under this criterion would be expected to be fairly 

high.  However, addressing public health and safety concerns is the main purpose of the entire 

report, so this category will be give the maximum weighting. 

This criterion will be provided with a weighting factor of 10. 

6.2.7 Land Acquisition 

Issues with land acquisition often supersede the black-and-white world of engineering.  This 

ranking category will include the feasibility of acquiring sufficient land in terms of lease, right-of-

way, and/or land purchases.  Although these are not strict engineering issues, problems with 

land acquisition can greatly impact a project’s overall feasibility and require that land issues be 

given a very serious consideration.  

This criterion will be provided with a weighting factor of 3. 

6.3 Scoring of Storage Alternatives 

6.3.1 Life Cycle Costs 

Table 6-2 provides a summary of scoring based on life cycle costs for each alternative. 

Table 6-2 - Summary Scores Life Cycle Costs 

Alternative 20-yr Life Cycle Cost Calculated Score 

ST-1 $1,016,200  5.1 

ST-2 $822,400  6.1 
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6.3.2 Operational and Maintenance Considerations 

Neither concrete tanks nor glass-lined tanks require recoating and they each typically require 

inspection and cleaning every few years.  The glass-lined tanks do require cathodic protection 

that generally has to be replaced every 10 years.  The alternatives are scored as follows: 

 Alternative ST-1 10 

 Alternative ST-2 8 

 

6.3.3 Permitting Issues/Environmental Impacts 

There may be permits required for the proposed storage improvements.  However, the 

permitting requirements for each alternative are essentially the same and thus they are each 

scored a median score of 5. 

6.3.4 Social Impacts 

Public opinion for system improvements are often based on the maximum benefit received by 

the community that would increase monthly rates the least.  In Broadview, the consensus 

seems to be that vandalism might be a problem with an above ground tank.  The visual impact 

of an above ground tank is also greater.  Accordingly, the alternatives were scored as follows: 

 Alternative ST-1 8 

 Alternative ST-2 5 

 

6.3.5 Environmental Impacts 

The environmental impacts for each of the alternatives are very comparable.  

 Alternative ST-1 6 

 Alternative ST-2 6 

 

6.3.6 Public Health and Safety 

Each storage alternative will improve public health and safety by improving fire protection.  The 

alternatives are scored as follows: 
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 Alternative ST-1 10 

 Alternative ST-2 10 

 

6.3.7 Land Acquisition 

Because the land acquisition requirements will be the same for both alternatives, they are each 

given a median score of 5. 

6.4 Decision Matrix and Selection of Preferred Alternative 

Using the criteria, scoring, and weighting factors described above, Table 6-3 illustrates the 

Decision Matrix used to compare the alternatives.   Based on the ranking criteria, the preferred 

alternative is the buried concrete tank. 
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Table 6-3 - Decision Matrix 

 
 
 

Town of Broadview Water System Improvements 
Decision Matrix 

Alternative 
Life Cycle Costs Operation and 

Maintenance 
Permitting Social Impacts Environmental 

Impacts 
Public Health and 

Safety 
Land Acquisition Total  

Weight: 10 Weight: 7 Weight: 3 Weight: 5 Weight: 5 Weight: 10 Weight: 3 
 Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. 

Storage Alternatives 
ST-1 5.1 51 10 70 5 15 8 40 6 30 10 100 5 15 321 
ST-2 6.1  61 8 56 5 15 5 25 6 30 10 100 5 15 302 

It is important to note that the above scoring and weighting are subjective.  Alternatives that score overall within 10 pts of each other may essentially hold the same degree of preference. 
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7.0 PROPOSED PROJECT 

7.1 Preliminary Project Design 

The preferred alternative is construction of a new buried pre-stressed concrete storage tank with 

a 10-inch transmission main into town.  

7.1.1 Water Supply 

The proposed project will not include work on the Town’s water supply facilities. 

7.1.2 Treatment 

The proposed project will not include work on the Town’s treatment facilities. 

7.1.3 Storage 

The proposed project includes construction of a new 150,000 gallon buried concrete storage 

tank at a location west of town as seen on Figure 5-4.  The project will include construction of a 

10-inch diameter transmission main from the new tank to the existing distribution system.  The 

distribution system hydraulic model shows that a 10-inch diameter transmission main will allow 

for fire flows in excess of 1,000 gpm throughout the Town.  Copies of the hydraulic model 

results can be found in Appendix G.   

7.1.4 Pumping Stations 

The proposed project will not include any pumping station. 

7.1.5 Distribution System 

The proposed project will not include work on the Town’s distribution system. 

7.2 Project Schedule 

TSEP and DNRC grant applications will be submitted in May of 2016.  If the Town of Broadview 

is successful in securing funding for the proposed project, it is anticipated that land acquisition, 

followed by design would begin in July, 2017.  Submittals to MDEQ would be made in October 

and approvals would be obtained by December 2017.  The project would then advertise for bids 
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in January and February 2018 and an award could be expected by March 2018, followed by 

initiation of construction in April 2018.  It is anticipated that substantial completion would be 

achieved by August 2018 with final completion and initiation of operation in September 2018.  

Chapter 8 includes a detailed implementation schedule. 

7.3 Permit Requirements 

The design phase of the project will include applying for and obtaining any identified permits.  

Construction permits will likely include a Stormwater Pollution Prevention Plan (SWPPP), which 

will be the responsibility of the selected contractor. 

7.4 Sustainability Considerations 

Upgrading water system infrastructure is a sustainable utility management practice that aids in 

creating a resilient utility and provides social, economic, and environmental benefits.  A larger 

tank and transmission main will provide better fire protection for the residents in Broadview.   

Water and Energy Efficiency 

Water from the proposed tank will flow by gravity throughout the distribution system.  There will 

be minimal electrical needs for the tank.  Since water from the tank will flow by gravity to the 

town, only the well pumps will be needed.   

Green Infrastructure 

Stormwater management during the project will include temporary erosion and sediment control 

measures including the installation and maintenance of temporary structural control measures 

to reduce or eliminate the erosion of soils and transport of sediment offsite as a result of 

construction activities. 

7.5 Cost Estimates 

Table 7-1 below presents an itemized estimate of the project cost based on construction 

occurring in 2018. Bid tabulations for similar projects completed in recent years and 

communication with manufacturers and suppliers were used to develop unit costs and are the 

basis for the estimated costs.   



Town of Broadview  Water System PER 

 59

Table 7-1 - Cost Estimate Preferred Alternative ST-1 

Opinion of Probable Cost 

Broadview Water System Improvements  

Alternative ST-1: New Buried Concrete Tank 

# BID ITEM QTY UNITS UNIT PRICE 1 TOTAL 

1 150,000 Gal. Buried Concrete Storage Tank 1 LS  $   375,000.00   $        375,000  

2 Site Work & Excavation 1 LS  $     50,000.00   $          50,000  

3 Site Piping 1 LS  $     10,000.00   $          10,000  

4 Level Transmitting Manhole 1 LS  $     10,000.00   $          10,000  

5 Telemetry System Upgrades 1 LS  $     15,000.00   $          15,000  

6 10" PVC Transmission Main 4,700 LF  $            40.00   $        188,000  

7 Fittings 6 EA  $       1,000.00   $            6,000  

8 Valves 2 EA  $       2,500.00   $            5,000  

9 Connect to Existing Water Main 1 EA  $       2,000.00   $            2,000  

10 Fire Hydrants 2 EA  $       4,000.00   $            8,000  

11 Blow-off Hydrants 4 LF  $       1,200.00   $            4,800  

12 Access Road 1 LS  $       5,000.00   $            5,000  

13 Fencing 400 LF  $            25.00   $          10,000  

14 Tank Site Electrical 1 LS  $     10,000.00   $          10,000  

  Direct Construction Subtotal  $        699,000  

  Mobilization 10.0%    $          70,000  

  Traffic Control 0.5%  $            3,000  

  Contingency 10%    $          70,000  

  Construction Subtotal  $        842,000  

  2016 Construction Cost 2 3.00%    $        943,000  

  Right-of-Way & Permits  $            2,500  

  Geotechnical Investigation    $          10,000  

  Engineering    $        168,000  

  Legal & Administrative 5%    $          42,000  

  TOTAL      $     1,165,500  

7.6 Annual Operating Budget 

Itemized annual operating budget information is presented in Table 7-2. The table was 

developed using the City’s income and expense report for FY 7/11 – 6/12.  
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Table 7-2 - Cost Estimate Annual Operating Budget. 

Opinion of Probable Annual Operation & Maintenance Costs 

# Item Qty Units Unit Price Total 

1 Personal Services 1 LS $        3,329.00 $        3,329.00 

2 Supplies 1 LS $        4,503.00 $        4,503.00 

3 Purchases Services 1 LS $        5,699.00 $        5,699.00 

4 Repairs & Maintenance 1 LS $        1,017.00 $        1,017.00 

5 Depreciation 1 LS $      15,146.00 $      15,146.00 

6 Debt Services 1 LS $      14,100.00  $      14,100.00  

  Total        $     43,794.00  
 

7.6.1 Income 

The current monthly water rate is $52.00 /month/Equivalent Dwelling Unit (EDU). There are 

currently 93 EDUs calculated for the residential and nonresidential hookups in town. Water 

service charges and investment earnings resulted in total water revenue of $53,975 for the 2012 

fiscal year. Projected income as a result of user rate increase as a result of the proposed project 

is $22.61 per month per EDU, or about $25,000 annually. 

Detailed income and expense reports may be found in Appendix J.  

7.6.2 Annual O&M Costs 

O&M expenses were presented in Chapter 3.5. Annual expenses for the water system totaled 

$43,794 for the 2012 fiscal year. See Table 3-3 in Chapter 3 for a breakdown of these expenses 

and Appendix J for additional detailed financial information containing personnel costs, 

administrative costs, interest, utilities, energy costs, insurance, annual repairs and maintenance, 

monitoring and testing, supplies, chemicals, office supplies, printing, professional services,  and 

miscellaneous.  The costs to operate the new tank should be similar to the operational costs of 

the existing tank.  The Town should plan to set aside an additional $150 per year for future 

patching and renovation of the concrete tank.  

7.6.3 Debt Repayments 

The Town currently has one outstanding loan for the Water Enterprise Fund. The loan is an 

SRF loan with current a balance of $96,000. Current annual debt service is $14,100. 
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Financing for the proposed project (See Table 8-2) would result in an additional annual debt 

service of $19,400. Annual debt repayments from all sources would be approximately $33,500. 

7.6.4 Reserves 

Debt Service Reserve 

SRF requires a bond reserve in the amount of 1 year’s payment. 

For the proposed project the SRF Bond reserve is estimated to be $18,200. SRF debt reserve 

for the Town’s other existing SRF loan is $18,400. Table 8-2. Funding Scenarios provides 

addition information on SRF loans and expected financial obligations.  

Short-Lived Asset Reserve 

Short-lived assets were included as part of the O&M costs. Therefore there are no additional 

reserve requirements to be included as part of the project costs.  
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The previous chapters of this report have focused on the need for the project, physical and 

socioeconomic characteristics of the community, project costs and the technical viability. This 

chapter discusses financial strategy and project implementation schedule. This chapter will 

discuss available funding sources and develop various funding scenarios. A preferred funding 

scenario will be selected and analyzed along with an implementation plan.   

8.1 Funding 

Target Rates 

The target rate is used to determine whether or not a local government is paying for its fair 

share of a project’s costs, In order to apply for grant funding from the MDOC the user rates after 

completion of the project must meet or exceed the established target rates.  The published 

median household income (MHI) from the 2006-2010 American Community Survey is $52,500.  

The Broadview Town Council felt that the published MHI was not indicative of the financial 

situation in the community.  Therefore they elected to conduct an income survey to better define 

the MHI in Broadview.  Utilizing the services of Midwest Assistance Program, an income survey 

was completed in the spring of 2014.  The income survey revealed an MHI of $40,015.  Using 

the income survey MHI of $40,015, the calculated target rate for Broadview is $76.70/month. 

The multiplier of 2.3% is used because Broadview has a combined system; the Town operates 

both water and sewer systems. 

 The target rate analysis for Broadview is shown in Table 8-1. 

Table 8-1 - Target Rate Analysis  

Target Rate Analysis City of Broadview 

Median Household Income  (MHI) Income Survey $40,015  

Water Systems  1.4% of MHI  

Wastewater Systems  0.9% of MHI  

Combined System  2.3% of MHI  

Town of Broadview Combined Target Rate  =40,015 x 2.3% = $920.35/year 

Target Rate = $76.70 / month  
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The current average rates for the water and sewer system are: 

Water = $52.00/mo 

Sewer = $5.00/mo 

The Current Combined Rate, the sum of both water and sewer rates = $57.00/month; 74% of 

target rate. The proposed average water rate will increase to $74.61/month, bringing the 

projected combined rate to $79.61/month or 104% of target rate. 

8.1.1 Funding Sources 

The following sections provide a brief description of the potential funding sources and whether 

or not the Town of Broadview would be eligible for those funds. 

Treasure State Endowment Program (TSEP) 

TSEP is a state funded grant program, which is administered by the Montana Department of 

Commerce (MDOC).  TSEP provides financial assistance to local governments for infrastructure 

improvements.  Grants can be obtained from TSEP for up to $500,000 if the projected user 

rates are less than 125% of the target rate, for up to $625,000 if projected user rates are 

between 125% and 150% of the target rate, and for up to $750,000 if the projected user rates 

are over 150% of the target rate.  TSEP grant recipients are required to match the grant dollar 

for dollar, but the match may come from a variety of sources including other grants, loans, or 

cash contributions. 

The proposed project would take the combined user rates for the Town of Broadview to 104% of 

target, an amount that makes the Town eligible to apply for a $500,000 TSEP grant.  

Renewable Resource Grant and Loan Program (RRGL) 

RRGL is a state program that is funded through interest accrues on the Resource Indemnity 

Trust Fund and the sale or Coal Severance Tax Bonds and is administered by the Montana 

Department of Natural Resources and Conservation (DNRC).  The primary purpose of the 

RRGL is to enhance Montana’s renewable resources.  For public facilities projects that 

conserve, manage, develop, or protect renewable resources, grants of up $125,000 are 

available. 
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The Town’s project is eligible for RRGL funding and will apply for these funds for the proposed 

project. 

Community Development Block Grant (CDBG) 

CDBG is a federally funded program that is also administered by the Montana Department of 

Commerce (MDOC).  The primary purpose of CDBG funds is to benefit low to moderate income 

(LMI) families.  Hence, a municipality must have an LMI of 51% or greater.  This is usually 

determined by the current Census. However, under certain circumstances, the MDOC may 

allow an income survey to be completed (such as there have been major economic changes 

since the Census or if a community is only slightly under the required LMI percentage). 

The CDBG grant funds can be applied for in an amount of up to $450,000 with a limit of $15,000 

per LMI household, so a community needs 30 LMI households to apply for the maximum grant 

funds.  The use of CDBG funds requires a 25% local match that can be provided through cash 

funds, loans, or a combination thereof. 

The Town of Broadview has an LMI of 55.4%, and therefore qualifies for CDBG grant funding.  

Based on the estimated cost of the project and the required target rate, the Town will need to 

borrow a fixed amount of loan funds to meet the minimum target rate.  The remainder of the 

project funds could come from either a TSEP grant or a CDBG grant.  The Town will likely apply 

for a TSEP grant to help fund the proposed project. 

State Revolving Fund (SRF) 

SRF provides low-interest loan funds for both water and wastewater projects through the 

Drinking Water State Revolving Fund (DWSRF) and the Water Pollution Control State Revolving 

Fund (WPCSRF), respectively.  The SRF program is administered by the Montana Department 

of Environmental Quality.  Current loan terms include an interest rate of 3.00% for a 20 year 

period. 

The Town will look to apply for a loan through the Drinking Water SRF program for the 

remainder of the project funds after TSEP and RRGL have been fully leveraged. Previous 

discussions with Anna Miller with the SRF program indicate that a 50% rate of loan forgiveness 

is acceptable for planning purposes.  
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USDA Rural Development (RD) 

RD provides grant and loan funding to municipalities for water and wastewater projects that 

improve the quality of life and promote economic development in Rural America.  Municipalities 

with a population of less than 10,000 are eligible to apply, though; priority is given to those with 

a population of less than 5,500. 

Grant eligibility and loan interest rates are based on the community’s median household income 

(MHI) and user rates.  If the area to be served has a MHI of $38,205 or lower and the project is 

necessary to alleviate a health and/or sanitation concern, up to 75% of the project costs are 

grant eligible.  Up to 45% of the project costs are grant eligible if the planning area has an MHI 

between $38,205 and $47,757. 

The Town’s MHI of $40,015, the Town’s low population of 192, and the health and safety 

concerns associated with this project would make the Town eligible to apply for RD grant funds. 

However, the Town has elected not to pursue RD funding.  

Montana Coal Board 

The Coal Board provides grant funding to municipalities to adequately provide for the expansion 

of public services or facilities needed as a direct consequence of coal development activities.  

There is no maximum limit to the amount the Coal Board can fund, but available funding is very 

limited so it can be difficult to receive any funds from the Coal Board, especially large sums. 

At this time the Town will not pursue Montana Coal Board funds because of the limited funding 

available and the low likelihood of success.  

Economic Development Administration (EDA) 

EDA provides grant funding for projects that are demonstrated to be needed for the placement 

of a new business.  The amount of grant is dependent on the number of jobs created.  

Because the proposed project would not create a large number of jobs, the Town has opted not 

to apply for an EDA grant.  
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INTERCAP 

INTERCAP provides loan funds at a low cost, variable interest rate to local governments.  

INTERCAP is administered by the Montana Board of Investments and is very flexible in the 

variety of funding which would include both water and wastewater projects.  There is no funding 

cycle (funds are always available), however, the maximum loan term is 10 years. 

Due to the relatively large amount of loan financing required, an INTERCAP loan with the 

shorter loan term would cause an unacceptable increase in user rates for the residents and is 

not recommended for long-term funding.  

8.1.2 Funding Strategy 

Numerous options have been identified as potential funding sources for the Town. Because of 

the nature of the project and anticipated user rates, the Town would have a good chance of 

obtaining funds through TSEP, RRGL, CDBG, RD, and SRF, as well as a loan through a local 

bank. The Town’s preferred funding package and the recommended funding package includes: 

 $500,000 TSEP Grant 

 $125,000 DNRC-RRGL Grant 

 $270,500 SRF Loan Forgiveness 

 $270,500 SRF Loan 

Various combinations of this funding strategy are presented in Table 8-2. The Town’s preferred 

option is Funding Scenario #4.  Using Scenario #4 as a basis, a detailed project budget is 

presented in Table 8-3, which provides a breakdown of each of the line item costs by funding 

source. 
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Table 8-2 - Funding Scenarios for Broadview 

 

Funding Options for Water System Improvements 

ITEM 

SCENARIO #1 SCENARIO #2 SCENARIO #3 SCENARIO #4 
DNRC w/SRF Loan (3.0% / 

20 yrs) and Loan 
Forgiveness 

SRF Loan (3.0% / 20 yrs) and 
Loan Forgiveness 

TSEP w/SRF Loan (3.0% / 
20 yrs) and Loan 

Forgiveness 

DNRC and TSEP w/SRF 
Loan (3.0% / 20 yrs) and 

Loan Forgiveness 

New Storage Tank (Buried Concrete) $1,165,500 $1,165,500 $1,165,500 $1,165,500 

          
Rounded Total  $1,166,000 $1,166,000 $1,166,000 $1,166,000 

DNRC Grant $125,000     $125,000 

SRF Loan Forgiveness $520,500 $583,000 $333,000 $270,500 

TSEP Grant     $500,000 $500,000 

SRF Loan (20 Years) $520,500 $583,000 $333,000 $270,500 
Total Project Funds $1,166,000 $1,166,000 $1,166,000 $1,166,000 

SRF Bond Reserve (1 year payment) $34,978 $39,178 $22,378 $18,178 

Total Loan Amount $555,478 $622,178 $355,378 $288,678 

Annual Loan Payment $37,330 $41,820 $23,890 $19,400 

Total Loan Payments Over Life of Loan $746,600 $836,400 $477,800 $388,000 

Total Interest Paid Over Life of Loan $191,122 $214,222 $122,422 $99,322 

Annual Loan Coverage $9,333 $10,455 $5,973 $4,850 

TOTAL ANNUAL CAPITAL DEBT SERVICE COST $46,663 $52,275 $29,863 $24,250 

User Capital Cost/Month $41.81 $46.84 $26.76 $21.73 
Current Annual O&M 1 $44,750 $44,750 $44,750 $44,750 

Current Annual Debt Service $14,120 $14,120 $14,120 $14,120 

Additional O&M Due To Project $150 $150 $150 $150 

TOTAL ANNUAL O&M COSTS $59,020 $59,020 $59,020 $59,020 

User O&M Cost/Month $52.89 $52.89 $52.89 $52.89 
USER COST/MONTH FOR PROJECT 2 $94.70 $99.73 $79.64 $74.61 

Existing Average User Cost/Month/EDU $52.00 $52.00 $52.00 $52.00 

COST/MONTH INCREASE/EDU $42.70 $47.73 $27.64 $22.61 
1  Based on 2011 actual annual expenses for water system.   
2 Table is based on an estimated 93 EDU's 
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Table 8-3 - Detailed Project Budget 

Administrative/Finance Costs TSEP DNRC SRF Loan 
SRF Loan 

Forgiveness Total: 

Personnel Costs $0 $0 $0 $1,000 $1,000 

Office Costs $0 $0 $0 $500 $500 

Professional Services $0 $0 $0 $20,000 $20,000 

Legal Costs $0 $0 $0 $4,000 $4,000 

Audit Fees $0 $0 $5,000 $0 $5,000 

Travel & Training $0 $0 $0 $0 $0 

Loan Reserves $0 $0 $18,200 $0 $18,200 

Bond Counsel & Related costs $0 $0 $0 $10,000 $10,000 

Total Admin/Finance Costs: $0 $0 $23,200 $35,500 $58,700 

Activity Costs           

Land Acquisition & R.O.W. Permits $0 $0 $0 $2,500 $2,500 

Soil & Geotechnical $0 $0 $0 $10,000 $10,000 

Engineering/Arch. Design $92,500 $0 $0 $0 $92,500 

Construction Engr. Services $75,500 $0 $0 $0 $75,500 

Construction $296,000 $125,000 $229,500 $222,500 $873,000 

Contingency $36,000 $0 $36,000 $0 $72,000 

Total Activity Costs $500,000 $125,000 $265,500 $235,000 $1,125,500 

Total Project Costs $500,000 $125,000 $288,700 $270,500 $1,184,200 
 

8.2 Implementation 

Prior to implementation of the project, all funding must be in place. As noted earlier, the 

proposed funding package for the Town of Broadview uses TSEP, DNRC grant funds along with 

an SRF loan package. Grant applications for TSEP and DNRC are due in May 2016. The 

results of those applications are expected around April 2017. SRF funds are available on an 

open cycle and do not have a strict deadline.  

Upon securing all funding, the project start-up for the grant programs is expected to be about a 

two-month process. It is anticipated that final design would be completed and bidding could take 

place in February 2018. Commencement of construction activities is anticipated to start in May 

2018. Table 8-4 provides a summary of the Project Implementation Schedule.  

  



Town of Broadview  Water System PER 

 69

Table 8-4 - Project Implementation Schedule 

 

Following the presentation made at the March 27, 2014 Town Council meeting and after further 

discussions, the Town Council has decided to not move forward with a project at this time due 

to the significant capital costs and the resulting monthly user rate. 

 

 

 

 

 

 

 

  

Project Implementation Schedule 

Action Date 

Public Hearing on Draft PER & EA September, 2014 

Draft PER Complete September, 2014 

Town Resolutions, PER adoption, CIP, applications September, 2014 

Prepare Final PER September, 2014 

Apply for TSEP & DNRC Grants May, 2016 

Finalize Grant Financing May/June, 2017 

Begin Design July, 2017 

Design Basis Report/Cost Estimates to the Town of 
Broadview & MDEQ September, 2017 

Submit Design Plans and Specifications to MDEQ November, 2017 

MDEQ Review & Approval January, 2018 

Advertise for Bids February, 2018 

Finalize SRF Loan Financing March,  2018 

Start Construction May, 2018 

Complete Construction October, 2018 
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9.0 References 

The following references were utilized in the compilation of the PER. 

Soil Survey Staff, Natural Resources Conservation Service, United States Department of 
Agriculture, Web Soil Survey, http://websoilsurvey.nrcs.usda.gov/app 

Montana Bureau of Mines and Geology, Montana Tech of The University of Montana, 
Groundwater Information Center 2010, http://mbmggwic.mtech.edu/ 

United States Department of Agriculture, http://www.usda.gov/wps/portal/usdahome 

mt.gov, Natural Resources Information System, Montana Geographic Information 
Clearinghouse, http://nris.state.mt.us/gis/ 

U.S. Fish and Wildlife Service, National Wetlands Inventory, http://www.fws.gov/wetlands/ 

Montana Department of Commerce, Census and Economic Information Center, 
http://ceic.mt.gov/ 

U.S. Census Bureau, American Fact Finder, http://factfinder.census.gov 

Montana Department of Environmental Quality, Circular DEQ 1: Standards for Water Works 
2006 Edition 

National Oceanic and Atmospheric Administration (NOAA) Western Regional Climate 
Center, Historical Climate Information, http://www.wrcc.dri.edu/NEWWEB.html 
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Source Water Protection Plan 
  

















































































































APPENDIX B 
 

NRCS Soil Conservation Data 
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Environmental Agency Correspondence 
  









































APPENDIX D 
 

Floodplain Map 
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Water System Sanitary Survey 
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Water Rights 
  







APPENDIX G 
 

Distribution System Hydraulic Model 
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Pumping Records 
  



















































































































































































































































































































































































































































































































































APPENDIX I 
 

Existing Water Supply Well Information 
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Water System Financials 
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Uniform Environmental Checklist 
  





















APPENDIX L 
 

Town Council Meeting Presentations 
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Water Quality 
 




















