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1.0 EXECUTIVE SUMMARY 

1.1 Introduction and Background 

The City of Red Lodge is located in the south-central region of Montana and is the county seat of 

Carbon County. The City of Red Lodge has been very proactive in replacing infrastructure in the 

last several decades. The City’s last planning document for the water system was the preliminary 

engineering report for the City of Red Lodge which was completed in 1994. This PER referenced 

the 1976 water master plan. The work in the PER mainly consisted of water main replacements, 

the majority of which, have been completed. 

In order to re-evaluate and prioritize needed improvements, the City retained Great West 

Engineering to complete a comprehensive Preliminary Engineering Report (PER) of its water 

system. This PER follows the interagency Uniform Preliminary Engineering Report Outline and 

meets all associated requirements. As part of the PER, a thorough analysis of the water system 

was conducted. Alternatives considered improvements that may be needed and provided 

recommendations for those improvements. The PER also helps to prioritize the recommended 

improvements as well as provides a funding strategy for those improvements. 

1.2 Problem Definition 

The PER provides a thorough description of Red Lodge’s water system and a detailed analysis 

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

identified in the report include the following: 

• Poor fire flows due to undersized, aging mains 

• Poor fire flows due to dead end mains 

• Health and safety concerns due to dead end mains 

• High pressure zone 

• Poor fire flows at the booster station due to low pressure in transmission main 

• Main breaks and freezes due to inadequate water main cover 

• 47% water loss due to leaking cast iron mains. 
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1.3 Alternatives Considered 

The alternative screening process considered numerous alternatives to address the deficiencies 

in Red Lodge. 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: 

Pumping Station Alternatives: 

• Alt. P-1 No Action 

• Alt. P-4 Bypass Booster Station 

• Alt. P-5 Move Booster Station 

Distribution System Alternatives: 

• Alt. D-2: Park Avenue 

• Alt. D-3: Pressure Relief Valve Zone 5 and Replace PRV 1 

• Alt. D-4: Replace Cast Iron Mains 

• Alt. D-5: Kainu Avenue 

1.4 Preferred Alternative 

Each of the alternatives presented above were analyzed in detail. A decision matrix was 

developed to compare the pumping alternatives to select a proposed pumping alternate. The 

decision matrix was also used to generate a water system capital improvement plan to complete 

all of the recommended distribution projects, D-2, D-3, D-4 and D-5.. The decision matrix included 

20 year life cycle costs, operation and maintenance (non-monetary), permitting, social impacts, 

environmental impacts, sustainability considerations, public health and safety, and land 

acquisition issues. 

Based upon the results of the matrix, public comment, and feedback from the City of Red Lodge, 

the recommended alternative is: 

• Alt. D-4 Priority 1- Replace Cast Iron Mains in Grant Avenue and Hauser Avenue 

Alternative D-4 Priority 1. This includes construction of 750 feet of PVC water main to replace 

deteriorating 4” cast iron mains in two blocks of Grant Avenue from 20th Street to 22nd Street.   
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The Hauser portion of the project includes construction of 2070 ft of 8” PVC water main in Hauser 

Avenue which will replace 4” cast iron mains in three blocks from 19th Street to 16th Street, and 6” 

cast iron mains in three blocks from 16th Street to 13th Street. 

1.5 Future Projects 

The project costs to complete all needed water system upgrades were substantial, and not 

feasible to complete all of the needed alternatives as part of a single project. The City of Red 

Lodge used the prioritized improvements to develop a phased approach to allow smaller projects 

to be completed as funding allows. The future project planning is outlined in the table below: 

Table 1-1 Future Project Priority List 

 

1.6 Project Costs and Budget 

The following section summarizes project costs, budget, and implementation schedule of the 

proposed phase 1 Project- Alternative D-4 Priority 1. 

Figure 1.1 shows a map and details of the proposed phased improvements. 

The total estimated cost for Phase 1 improvements is $1,372,000, which is detailed in Table 1.2. 
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Table 1-2 Cost Estimate for Phase 1 

 

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 3 $4,500 $13,500
8" PVC Water Main LF 750 $70 $52,500
8"x8"x8" Tee EA 1 $2,000 $2,000
8" Gate Valve with Valve Box EA 3 $2,000 $6,000
Fire Hydrant Assembly with Gate Valve EA 1 $5,800 $5,800
8"x6" Reducer EA 1 $600 $600
8"x8"x6" Tee EA 1 $1,500 $1,500
Remove Fire Hydrant Assembly EA 1 $1,000 $1,000
1" Poly Service with insulation LF 620 $50 $31,000
1" Curb Stop Assembly EA 13 $600 $7,800
1" Corporation Stop Assembly EA 13 $525 $6,825
Type A Surface Restoration (Asphalt) LF 340 $60 $20,400
Type B Surface Restoration (Aggregate) LF 1,020 $25 $25,500
Underground Utility Crossing EA 6 $500 $3,000

$178,000

Connect to Existing Main EA 6 $4,500 $27,000
Abandon Water Main EA 2 $4,500 $9,000
8" PVC Water Main LF 2070 $70 $144,900
8" Cross EA 1 $2,200 $2,200
8"x8"x8" Tee EA 1 $2,000 $2,000
8" Gate Valve with Valve Box EA 6 $2,000 $12,000
Fire Hydrant Assembly with Gate Valve EA 6 $5,800 $34,800
8"x8"x6" Tee EA 6 $1,500 $9,000
Remove Fire Hydrant Assembly EA 2 $1,000 $2,000
1" Poly Service with insulation LF 1860 $50 $93,000
1" Curb Stop Assembly EA 62 $600 $37,200
1" Corporation Stop Assembly EA 62 $525 $32,550
Type A Surface Restoration (Asphalt) LF 3600 $60 $216,000
Under Ground Utility Crossing EA 25 $500 $12,500
Flowable Fill CY 10 $170 $1,700

$636,000
$814,000

Mobilization, Bonding, Etc. 10.0% $82,000
Traffic Control 3.0% $25,000

$921,000
2022 Construction Cost2 3.0% annually $1,006,000
Contingency 10.0% $101,000

$1,107,000
Geotechnical Investigation $20,000
Engineering 20.0% $222,000
Legal and Administrative 2.0% $23,000

$1,372,000

Subtotal: Hauser Avenue 2019 Direct Construction Cost

Total: 2019 Construction Cost

Hauser Avenue

Grant Avenue and Hauser Avenue 2019 Direct Construction Cost

Total: D-4 Priority # 1 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

Grant Avenue 

Subtotal: Grant Avenue 2019 Direct Construction Cost

Total: 2022 Construction Cost
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The City may decide to complete the project in smaller portions with the City’s Cash reserves as 

those funds become available. However, funding sources for the improvements are available to 

the City and were considered in Chapter 8. The funding options include a variety of grant and low 

interest sources available to the City. Two options have been identified as potential funding 

sources for the City. The City’s preferred funding package and anticipated to be most successful 

for the Water System Improvements includes the following: 

• RD 25% Grant/ 75% Loan 

• SRF Loan with potential maximum $500,000 loan forgiveness. 

These funding strategies are presented in Table 1.3. If the City elects to move forward with 

applying for funding, a detailed project budget and schedule will be generated for the grant 

application. 
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Table 1-3 Funding Scenarios 

 

SCENARIO #1 SCENARIO #2

RD (1.875% for 40 years*, 25% RD 
Grant)

DNRC, TSEP and SRF (2.5% for 
20 years*, SRF Forgiveness)

Proposed Improvements

Distribution Alt D4 Priority 1 Grant Avenue and Hauser Avenue

Rounded Total $1,372,000 $1,372,000

DNRC Grant $0 $0

TSEP Grant $0 $0

CDBG Grant

RD Grant $343,000

City Reserves $74,300 $74,300

SRF Principal Forgiveness/Local Contribution $0 $500,000

SRF Loan $797,700

RD Loan $954,700

Total Project Funds $1,372,000 $1,372,000

SRF Bond Reserve (1/2 year payment) $0 $25,606

Interim Interest $34,000 $0

Total Loan Amount $988,700 $823,306

Annual Loan Payment $34,220 $52,860

Total Loan Payments Over Life of Loan $1,368,800 $1,057,200

Total Interest Paid Over Life of Loan $380,100 $233,894

Annual Loan Coverage $3,422 $5,286

TOTAL ANNUAL CAPITAL DEBT SERVICE COST $37,642 $58,146

User Capital Cost/Month $1.80 $2.78

Current Annual O&M 1 $590,000 $590,000

Current Annual Debt Service (RD loan) $495,357 $495,357

Annual Credi from Resort Tax -$100,000 -$100,000

Additional O&M Due To Project -$3,900 -$3,900

TOTAL ANNUAL O&M COSTS $981,457 $981,457

User O&M Cost/Month $47.00 $47.00

USER COST/MONTH WITH PROJECT2 $48.81 $49.79

Existing Average User Cost/Month/EDU $47.60 $47.60

COST/MONTH INCREASE/EDU3 $1.21 $2.19

Existing Other System Cost/Month $50.27 $50.27

Total Proposed Water & Sewer Cost/Month $97.87 $100.06

Combined Systems Target Rate $81.46 $81.46

PERCENT OF COMBINED TARGET RATE 120.1% 122.8%
1  Based on 2019 expenses presented in the Expenditure Budget Report. 
2 Based on 1740 EDUs
3 If user cost/month for the project - existing avearge user cost/month is < or = to $0, then required increase is $0

ITEM

$1,372,000 $1,372,000
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2.0 PROJECT PLANNING 

The City of Red Lodge was officially established in 1884 but was an area that served the Crow 

Indians long before the arrival of permanent settlers.  The areas’ first mine was opened in 1887 

by the Rocky Fork Coal Company and served as the backbone of the community until the mid-

20th century. In 1943, an underground explosion killing 74 men at the Smith Mine in Bear Creek 

devastated the community and effectively ended coal mining.  Tourism, recreation, and ranching 

soon replaced mining and continues to be the primary economy for the city.   

Over the past 30 years, the local economy has gone through a transition from the dependence 

on agriculture and mining to more service-oriented, recreation-based businesses with an 

emphasis on tourism. The City has a 3% Resort Tax that is collected from lodging, retail, bars 

and restaurants.  There are numerous areas available for backpacking, fishing, hiking, hunting, 

ATV riding, snowmobiling, skiing and other related activities. 

Red Lodge is the forty-sixth largest city in Montana and lies 60 miles south of the state’s largest 

city, Billings. Red Lodge is an incorporated city in Carbon County. The business district of Red 

Lodge includes a variety of services and restaurants for residents and visitors of the area.  Carbon 

County consists of 2,049 square miles of land. The population density is 4.9 persons per square 

mile compared with 6.8 persons per square mile for the entire State of Montana.  

2.1 Location 

The City of Red Lodge is located in southcentral Montana in the south-central region of Carbon 

County, and according to the 2015 Census information, has a population of 2,236. Carbon County 

is bordered on the north by Yellowstone County and Stillwater County, on the east by Big Horn 

County, on the south by Park County, Wyoming and on the west by Park County, Montana. Red 

Lodge is located about 60 miles south of the City of Billings along Montana Highway 212 at the 

foothills of the Beartooth Mountains. Red Lodge is considered the gateway to Yellowstone 

National Park via the Beartooth Highway. 

Geographically, Red Lodge is located in one of the great landscapes of Montana. The Beartooth 

Mountains are immediately to the west of town; the Pryor Mountains to the east, and the valley to 

the north opens up to the Yellowstone River. Rock Creek flows through town providing fishing 
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opportunities, and the Red Lodge Mountain Ski Area is just minutes from downtown and provides 

a major winter attraction.   

The water system’s service area is also the City’s Corporation limits as shown on Figure 2.1. 

2.2 Environmental Resources Present 

As part of any potential construction project, the impacts of the project on the surrounding 

environment should be considered and provisions made to mitigate any negative impacts.  The 

Uniform Application streamlines the process by utilizing a standard procedure called the Uniform 

Environmental Checklist.  The Uniform Environmental Checklist combined with some additional 

environmental review questions will serve as an Environmental Assessment (EA) for this project.  

An EA must be completed in order to comply with the Montana Environmental Policy Act (MEPA).  

A completed EA for the proposed water system improvements in Red Lodge is included in 

Appendix A. 

As part of quantifying the impacts to various environmental resources, the EA process includes 

sending letters to interested local, state, and federal agencies requesting comments on any 

potential environmental impacts as a result of potential improvements.  A copy of the letters along 

with responses are included in Appendix A. The following is a list of agencies that were contacted: 

• U.S. Army Corps of Engineers 
• U.S. Fish and Wildlife Service 
• USDA Natural Resource and 

Conservation Service 
• U.S. Environmental Protection 

Agency 
• U.S. Forest Service 
• U.S. Department of Transportation 
• Bureau of Land Management 
• Bureau of Indian Affairs 
• Occupational Safety and Health 

Administration 
• Federal Aviation Administration 
• National Park Service 
• Montana Department of Commerce, 

Census and Economic Information 
Center 

• Montana Department of Labor and 
Industry 

• Montana Department of Natural 
Resources and Conservation 

• Montana Department of 
Environmental Quality 

• Montana Department of 
Transportation 

• Montana Nature Resource 
Conservation  

• Montana Department of Fish, 
Wildlife and Parks 

• Montana State Historic Preservation 
Office  

• Montana Natural Heritage Program 
(via Website Database) 

• Carbon County Floodplain 
Administration
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2.2.1 Land Resources 

The following are excerpts from the 2015 Red Lodge Growth Policy: 

Strategies for Implementing the Future Land Use Goals –  

• The following regulatory documents should be revised to reflect current 

laws and goals of this and other referenced documents. 

o Subdivision regulations 

o Zoning regulations 

o Red Lodge Floodplain regulations 

o Other City Codes and policies 

• Infill development should be encouraged as it has proven to be 

economically and environmentally beneficial. Infill development must be 

compatible with neighboring uses… 

• City policy shall discourage sprawling fringe developments 

• Development site plans shall be evaluated using performance standards 

that reflect community expectations 

• The capital facilities planning process shall accommodate the anticipated 

growth of Red Lodge and the surrounding area. 

• The City shall actively participate in any process to revise the Carbon 

County Growth Policy 

• The Red Lodge Zoning Regulations should address the “perpetual care 

and maintenance” of landscaping… 

• The City shall continue to evaluate what protects the night sky within all 

neighborhoods of Red Lodge 

Municipal Water Distribution System: 

The water treatment plant is located southwest of the City.  The water treatment plant has 

adequate capacity to treat the projected demand of 4,140 users by 2026. The water that 

is delivered to the City is supplied by three wells and is treated with chlorine before it is 

delivered to two storage reservoirs.   

The City should set and adjust user rate fees for the City water system that accurately 

reflect the costs associated with the collection, treatment and distribution of water to end 
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users.  The rates should also include capital reserves for unanticipated expenses as well 

as capital for planned upgrades to the water treatment and distribution system.  Further, 

the City water system service area should not be expanded to serve areas that are not 

annexed to or currently within the City Limits of Red Lodge. 

Farmland classification, as defined by the NRCS, identifies soils as prime farmland, farmland of 

statewide importance, farmland of local importance or unique farmland. It identifies the location 

and extent of the soils that are best suited to food, feed, fiber, forage and oilseed crops.  The 

majority of the soils within the map area of interest are classified as “prime farmland if irrigated” 

and “Farmland of statewide importance”.  There are also areas within the AOI that are classified 

as “Not prime farmland”, though these are less prominent than the other two categories. The 

current land use of the project area will not be affected by the proposed water system upgrades.  

Because any construction that occurs during this project will be in previously disturbed areas 

and outside of farming activities, no prime farmland will be disturbed.  See Appendix B for a 

map and table showing the farmland classification of the area soils. 

2.2.2 Geology 

Located at the foot of the Beartooth mountains, Red Lodge is built upon alluvial terraces along 

the alluvium channel of Rock Creek. The mountains south and west of town primarily consist of 

gneissic rock. Geologically, Carbon County contains a wide variety of rocks ranging in age from 

Precambrian (600 million years) to recent (20,000 years). Bedrock in the area is Precambrian 

consisting predominantly of granitic gneiss and migmatite. 

The elevation of the city is approximately 5,568 feet above sea level. The western portion of town 

is located on top of a bench that gently slopes to the north.  The main portion of town is located 

on a lower bench and is generally flat and slopes less than 5 percent. The ground surface drains 

toward the east and north, toward Rock Creek that runs through the eastern portion of the town. 

2.2.3 Soil  

The NRCS Web Soil Survey was used to generate a map showing the soils in the area around 

the City of Red Lodge (see Appendix B). The soils found in Red Lodge are primarily composed 

of gravels, sands, loams, silt, and clays. The predominant soil types identified within the city limits 

are listed below: 



City of Red Lodge  Water System PER 

 14  

• Charlos loam, 0 to 2 percent slopes  

• Charlos loam, 2 to 8 percent slopes 

• Alluvial land 

Information was obtained describing physical and chemical properties for each soil type. The 

Natural Resources Conservation Service (NRCS), developed four hydrologic soils groups (A, B, 

C, and D) to categorize the runoff potential of soils.  The NRCS Web Soil Survey provides the 

following descriptions of the four hydrologic soils groups: 

• Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet. 

These consist mainly of deep, well-drained to excessively drained sands or gravelly 

sands. These soils have a high rate of water transmission. 

• Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist 

chiefly of moderately deep or deep, moderately well-drained or well-drained soils that 

have moderately fine texture to moderately coarse texture. These soils have a moderate 

rate of water transmission. 

• Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly 

of soils having a layer that impedes the downward movement of water or soils of 

moderately fine texture or fine texture. These soils have a slow rate of water 

transmission. 

• Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly 

wet. These consist chiefly of clays that have a high shrink-swell potential, soils that have 

a high-water table, soils that have a claypan or clay layer at or near the surface, and 

soils that are shallow over nearly impervious material. These soils have a very slow rate 

of water transmission. 

A map illustrating the hydrologic soil group for soils in the Red Lodge area was generated using 

the NRCS Web Soil Survey, as well as a summary of each soil unit’s rating. Both are included in 

Appendix B. The hydrologic soil groups of the soils in the Red Lodge vicinity are distributed as 

follows: 
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Table 2-1 Distribution of Hydrologic Soil Group 

Hydrologic Soils Group Percent of Area 

A <1% 

B 83.5% 

C 5.6% 

D 10.8% 

 

Another important property of the soils that will affect the materials used in the water system is 

the propensity of the soils to corrode concrete and/or steel.  Therefore, each of these properties 

was analyzed.  According to the NRCS,  

“ ‘Risk of corrosion’ [of concrete] pertains to potential soil-induced electrochemical or 

chemical action that corrodes or weakens concrete. The rate of corrosion of concrete is 

based mainly on the sulfate and sodium content, texture, moisture content, and acidity of 

the soil. Special site examination and design may be needed if the combination of factors 

results in a severe hazard of corrosion. The concrete in installations that intersect soil 

boundaries or soil layers is more susceptible to corrosion than the concrete in installations 

that are entirely within one kind of soil or within one soil layer.” 

81% of the area of interest (AOI) was rated with a “moderate” risk of corrosion to concrete.  The 

remainder of the AOI contains soils classified as a “low” risk of corrosion of concrete. A report 

listing the risk of corrosion to concrete is included in Appendix B. 

The propensity to corrode steel for each of the soils was also evaluated.  According to the NRCS, 

“ ‘Risk of corrosion’ [of steel] pertains to potential soil-induced electrochemical or chemical 

action that corrodes or weakens uncoated steel. The rate of corrosion of uncoated steel 

is related to such factors as soil moisture, particle-size distribution, acidity, and electrical 

conductivity of the soil. Special site examination and design may be needed if the 

combination of factors results in a severe hazard of corrosion. The steel in installations 

that intersect soil boundaries or soil layers is more susceptible to corrosion than the steel 

in installations that are entirely within one kind of soil or within one soil layer.” 

The majority of the AOI, 93.2%, had a rating of “high” for risk of corrosion.  A report listing the risk 

of corrosion to steel is included in Appendix B. 
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2.2.4 Climate 

The climate in Red Lodge has a humid continental climate per the Koppen climate classification 

system with annual precipitation rates currently estimated at 21.31 inches. Over 64 percent of the 

annual precipitation total occurs from March through August. Precipitation can vary significantly 

from year to year, and location to location within a given year. November through March are the 

dryer times of the year with average monthly precipitation of 1.15 inches or less. The temperature 

extremes can range from 10ºF in the winter to 78ºF in the summer, based on monthly averages. 

The average growing season (consecutive frost-free days) is 100 days. Prevailing winds are from 

the west at 5-10 mph and gusts up to 20-30 mph are not uncommon. Climate data is attached in 

Appendix A. 

2.2.5 Biological Resources 

The Montana Natural Heritage Program database was queried for information on biological 

resources. Fauna of the area consists of typical mammalian species found in the intermountain 

west, including mule deer, whitetail deer, antelope, coyote, rabbit, skunk, weasel, rodents and 

other species. Common bird species include the black-billed magpie, American robin, Canadian 

goose, osprey, blackbird, sparrow, warbler, common waterfowl, other raptors, game birds and 

other species.  The nearby Rock Creek holds rainbow, brook trout and brown trout. Reptile and 

amphibian species prevalent include snakes, lizard, and frogs. In terms of vegetation, the area is 

typically populated with riparian species and grasses.  

The Montana Natural Heritage Program maintains a website with up-to-date lists of Species of 

Concern across the State of Montana, including species listed as endangered or threatened by 

the United States Fish and Wildlife Service (USFWS). A review of this information was completed 

as part of this PER effort and is included in Appendix A. A Species of Concern is a species at risk 

or potentially at risk as a result of declining population trends, threats to their habitats, and/or 

restricted distribution. While no statutory or regulatory classification or enforcement is associated 

with this designation, it helps resource managers make proactive decisions regarding species 

conservation and data collection priorities.  

In the vicinity of Red Lodge (Township 7S, Range 20E), the following species of concern were 

identified: 
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• Birds 
o Northern Goshawk 
o Great Blue Heron 
o Veery 
o Greater Sage Grouse 
o Brown Creeper 
o Peregrine Falcon 
o Cassin’s Finch 
o Clark’s Nutcracker 
o Long-billed Curlew 
o Green-tailed Towhee 
o Brewer’s Sparrow 

 
• Reptiles 

o Western Milksnake 
 

• Fish 
o Yellowstone Cutthroat Trout 

• Mammals 
o Wolverine 
o Hoary Bat 
o Canada Lynx 
o Grizzly Bear 

 
• Flowering Plants 

o Beautiful Fleabane 
o Wood Lily 

 
The U.S. Fish and Wildlife Service was contacted and provided the following statement: 

“The U.S. Fish and Wildlife Service reviewed your letter and has no comments 

regarding federally listed or proposed threatened or endangered species or other 

trust species.” 

The area was also reviewed for Sage Grouse habitat. Based on a review of the Montana Sage 

Grouse Habitat Conservation Program Mapper (https://sagegrouse.mt.gov/projects), the 

proposed project area is associated with the city limits, the south half of the city is within the 

“Exempt Community Boundary” of the City of Red Lodge, and the north half of the city is classified 

as not mapped in an Executive Order (EO) Area for Sage Grouse Habitat. As such, Sage Grouse 

are not anticipated to be adversely affected by this work. Following the award of grant funds, and 

within 12 months of the proposed construction date, the City will consult with the MSGHCP 

regarding the work. 
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2.2.6 Water Resources 

Water resources are identified to be both groundwater and surface water sources within the 

project planning area.  Groundwater wells and surface water sources are identified by the Natural 

Resources Information System (NRIS) and the Ground Water Information Center (GWIC).   

2.2.6.1 Ground Water 

The City of Red Lodge currently obtains its municipal public water supply from groundwater 

sources. The City has three municipal wells. Two of the three wells (wells 2 and 3), located near 

the water treatment plant, are allocated a flow rate of 1200 gpm and an annual volume of 968 

acre-feet under provisional permit 43D 300011 72. The other well, (Well 1) located in Grant 

Avenue between 19th Street and 18th Street, is allocated a flow rate of 902 gpm and an annual 

volume of 1450 acre-feet. From these wells the City has a maximum flow rate stipulated by these 

claims of 2102 gpm with a maximum annual use of 2352 acre-feet.  

The City also has two wells for irrigation. The well in the north eastern portion of town is allocated 

for sprinkler irrigation of the City’s sports complex. This well, under water right 43D 66358 00, is 

allocated a flow rate of 100 gpm and an annual volume of 97.11 acre feet. The other well is 

allocated a flow rate of 212 gpm and an annual volume of 26 acre feet under water right 43D 

45738 00 for the purpose of irrigation of the cemetery. These wells are not part of the municipal 

supply system. Water rights documentation and well logs are attached in Appendix E. 

2.2.6.2 Surface Water 

The City of Red Lodge historically obtained their entire public water supply from surface water. 

The City’s water treatment plant is located near the West Fork of Rock Creek where the City’s 

water had previously been supplied through a diversion in the creek. The treatment plant is no 

longer in use as the West Fork of Rock Creek has moved away from the intake structure.  

The City maintains surface water rights for municipal use through the following water rights; 43D 

43377 00 with a flow rate of 2.5 cfs and an annual volume of 1272 acre-feet; 43D 43378 00 with 

a flow rate of 1.25 cfs and an annual volume of 903 acre-feet; and 43D 45737 00 with a flow rate 

of 1.6 cfs and an annual volume of 32 acre-feet.  

From these water rights the City has a maximum flow rate of 5.35 cfs, and an annual maximum 

annual use of 2207 acre-feet. Water rights documentation is attached in Appendix E. 
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As part of the environmental review process, the U.S. Army Corp of Engineers (COE) was 

contacted and asked to comment on potential impacts to surface water in the project area.  COE 

provided a response letter stating that “DA permits are required for structures or work in, over, 

under, or affecting navigable waters of the U.S.”  

2.2.7 Floodplains 

A review of the Federal Emergency Management Agency (FEMA) floodplain maps was completed 

in the proposed project area. The Flood Insurance Rate Maps (FIRM – 30009C0692D-2012, 

FIRM – 30009C0711D-2012, and FIRM 30009C0703D-2012) indicates that portions of the City 

of Red Lodge are within the 100-year floodplain of Rock Creek. As part of the proposed water 

project, construction activity may be within the 100-year floodplain and portions of the system 

adjacent to Rock Creek may be within the 500-year floodplain. A more detailed analysis of the 

project will be completed during the design phase to determine if a Joint Application Permit 

package is necessary for any of the proposed projects.  The floodplain maps for the City of Red 

Lodge area are provided in Appendix B. 

2.2.8 Wetlands 

The National Wetlands Inventory maintained by the USFWS was queried for information on 

wetlands in the proposed construction areas.  The Wetlands Mapper utility indicates that wetland 

areas are present along Rock Creek, but they all appear to be outside of the limits of the proposed 

water improvements and will not be impacted by the project.  A wetland delineation will be 

performed to document any jurisdictional wetlands at the site vicinity during the design phase of 

the project to ensure wetlands are not impacted.  Wetland maps are included in Appendix B. 

2.2.9 Cultural Resources 

As part of the environmental review process, the Montana State Historic Preservation Office 

(SHPO) was contacted and asked to comment on potential impacts to cultural resources in the 

project area.  SHPO provided a response letter indicating that there are previously recorded sites 

in the Red Lodge area and that cultural resource inventories have been completed for other 

projects in the area.  The letter further stated that “As long as disturbance will be kept to existing 

disturbed roadways or ground, we feel that there is a low likelihood cultural properties will be 

impacted. We, therefore, feel that a recommendation for a cultural resource inventory is 

unwarranted at this time. However, should projects need to occur within previously undisturbed 
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ground, if structures will be altered, or if cultural materials be inadvertently discovered during this 

project, we would ask that our office be contacted, and the site investigated.” SHPO 

correspondence is attached in Appendix A. Below is a list of properties in the City of Red Lodge 

which are on the National Register of Historic Places. 

Table 2-2 Red Lodge Properties Listed on the National Register 

Resource Name Address Date Listed 

Hi Bug Historic District Roughly bounded by W. 3rd St., N. Villard Ave., W. 
8th St., and N. Word Ave. 

1986-07-23 

Red Lodge Commercial Historic District Roughly Broadway from 8th to 13th Streets. 1983-04-14 

Red Lodge Commercial Historic District S. Broadway between 8th and 15th Streets. 1986-08-28 

Yodeler Motel 601 S. Broadway Ave. 2014-03-26 

Warila Boarding House and Sauna 20 N. Haggin 1985-10-24 

Calvary Episcopal Church 9 N. Villard Ave. 1986-10-23 

Red Lodge Brewing Company – Red Lodge 
Canning Company 

904 N. Bonner St. 2007-09-05 

Red Lodge Communal Mausoleum Montana HWY 78 2001-03-21 

 

2.2.10 Socio-economic and Environmental Justice Issues 

The City of Red Lodge is not considered a minority of low-income community according to the 

Department of Commerce based on information from the 2015 American Communities Survey 

(ACS) and Census and Target Rate 2015 Information from Community Development Division. 

The median household income for Red Lodge, according to the 2015 ACS, is $42,500. 

Red Lodge is considered to have a low and moderate income (LMI) percentage of 37.94%. In 

order to be eligible for a Community Development Block Grant (CDBG), which is a low-income 

grant program, a community must have an LMI of at least 51%.  

Concerns with the water system are not anticipated to have a disproportionately high 

adverse effect to minority of low-income sections of the community.  The proposed improvements 

will affect the entire community equally. The improvements will be beneficial to public safety and 

human health and will not adversely impact the environment. 
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2.3 Population Trends 

Population data for Red Lodge was collected by searching the decennial consensus records on 

the U.S. Census Bureau website. Census data is included in Appendix D. There has been no 

known appreciable growth in Red Lodge since the 2010 census was completed. Table 2.3 

summarizes the population of the City and County as recorded in decennial censuses by the U.S. 

Census Bureau. The table also includes the calculated annual growth rate associated with the 

census populations.  

Table 2-3 Population History 

Census 

Town of Red Lodge Carbon County 

Population % Annual 
Growth Population % Annual 

Growth 

1960 2,278 -1.80%  8,317  -2.10%  

1970 1,844 -2.09% 7,080  -1.60% 

1980 1,896 0.28% 8,099  1.35% 

1990 1,979 0.43% 8,080  -0.02% 

2000 2,190 1.02% 9,552  1.69% 

2010 2,128 -0.29% 10,078  0.54% 

2019 2,294 0.84% 10,714  0.68% 

Average 2,087 0.03% 8,846 0.44% 
Note:  2019 population based on Annual Estimates of the Resident Population from the 
U.S. Census Bureau, Population Division. 

A 20 year design life is typically assumed for major capital improvements, resulting in a design 

year of 2040 for purposes of the PER. In an effort to be conservative and to more closely match 

the historical growth of the State, a 1.0% growth was assumed beginning in 2019 through the 20-

year design period to the year 2040.  

Using these assumptions, Table 2.4 shows the projected population of Red Lodge through the 

2040 year design period. 
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Table 2-4 Population Projections 

Year 

Town of Red Lodge 

Assumed 
Annual Growth 

Rate 

Projected 
Population 

2019 -- 2,294 

2020 1.0% 2,317 

2025 1.0% 2,435 

2030 1.0% 2,559 

2035 1.0% 2,690 

2040 1.0% 2,827 

 

2.4 Community Engagement 
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3.0 EXISTING FACILITIES 

The components within the City of Red Lodge’s municipal water system consists of two 500,000 

gallon baffled clear wells at the water treatment plant and a 750,000 gallon buried concrete tank 

located on the West Bench, a 1.4 MGD direct filtration water treatment plant, an intake structure 

in the West Fork of Rock Creek, three wells, liquid chlorine injection disinfection, one booster 

station, three pressure relief valves, and distribution and transmission mains.  

3.1 Location Map 

The City’s intake structure is approximately 1½ miles south west of the City Limits, on Water 

Works Road.  The intake structure has been abandoned as the West Fork of Rock Creek has 

diverted away from the intake structure. The City’s water treatment plant is just east of the intake 

structure. At the treatment plant is one of the City’s two water storage reservoirs. This storage 

facility has a total storage of 1,000,000 gallons in clearwells. The other storage facility is a 750,000 

gallon underground concrete storage tank which is located on the West Bench near the airport.  

The City’s water system is composed of 5 pressure zones. 

• Zone 1 is the main from the water treatment plant to the corporate limits near PRV 1 in 

White Avenue. 

• Zone 2 is the majority of the City. Pressure in Zone 2 is regulated by the water level in the 

West Bench tank. 

• Zone 3 consists of Country Club Estates. The pressure in Zone 3 is controlled by a booster 

station. 

• Zone 4 is the Spires Subdivision loop. The pressure in Zone 4 is regulated by two pressure 

relief valves. Zone 4 is the northern most portion of the original City. This zone has 

pressures ranging from 100 to 153 psi. 

• Zone 5 pressure is controlled by the tank on the west bench and consists of the majority 

of the City of Red Lodge. 

The City has two wells near the water treatment plant (Wells 2 and 3), and a well in Grant Avenue 

between 19th Street and 18th Street (Well 1). An overview of the system is provided in Figure 3.1. 
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3.2 History 

The most recent preliminary engineering report for the City of Red Lodge was completed in 1994. 

This PER referenced the 1976 water master plan. The work in the PER mainly consisted of water 

main replacements. At the time of the report the water treatment plant had already been taken off 

of the system.  

Red Lodge’s water treatment plant is a 1.4 MGD conventional filtration plant constructed in 1983. 

The plant has been taken out of service because the West Fork of Rock Creek has moved away. 

Currently the City water source is strictly from wells.  

The majority of the City’s distribution system was initially constructed using cast iron pipe. The 

original portions of the distribution system were installed as early as the 1910’s. Over the years, 

the City has been chipping away at water line replacements throughout the distribution system.  

A summary of water system improvements that have been completed in the last two decades 

include: 

• 1996: 5 blocks of water main were replaced with 8” ductile iron pipe in the alley between 

Haggin Avenue and Cooper Avenue between 12th Street and 9th Street. 

• 1999: Drilled well No. 2 at the water treatment plant 

• 1999: 34 blocks of water main were replaced with ductile iron pipe ranging from 6” to 12” 

diameter. 4 Blocks were replaced in Broadway Avenue from 3rd Street northward; 6 blocks 

in Cooper and Chambers in between 9th Street and 5th Street;4 blocks on the south end of 

Haggin Avenue and Platt Avenue; 3 blocks in Hauser Avenue, two of which were between 

11th Street and 15th Street and one between 20th Street and 19th Street; 4 blocks in Oaks 

Avenue and Word Avenue between 17th Street and 13th Street; 6 blocks in Word Avenue 

and Adams Avenue between 13th Street and 8th Street; 1 block in 13th Street between 

Grant Avenue and Adams Avenue; 6 Blocks in White Avenue, McGillen Avenue, and 22nd 

Street. 

• 2004: 18 blocks of water main were replaced with ductile iron pipe ranging from 6” to 12” 

diameter. 4 blocks were replaced in Adams Avenue and Word Avenue between 21st Street 

and 17th Street; 7 blocks in Word Avenue between 11th Street and 4th Street; 5 blocks in 
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Hauser Avenue between 7th Street and 1st Street; and 2 blocks in 1st Street from Hauser 

Avenue to Bonner Avenue. 

• 2005: Drilled well No. 3 at the water treatment plant. 

• 2009: Construction of new 500,000 gallon storage tank at the water treatment plant. 

Construction of a 16” ductile iron pipe transmission main from the water treatment plant to 

the PRV in White Avenue. 

• 2012: 14 blocks of water main were replaced with 12” ductile iron pipe as part of the 

Broadway Avenue water replacement project. 

• 2013: Replace Well SCADA controls. 

• 2018: Upgrade disinfection system at the water treatment plant well location and the grant 

well location from gas chlorine to liquid chlorination. 

• 2019: 19 blocks of water main were replaced with 8” or 6” pvc as part of the Haggin Avenue 

water replacement project.  

3.3 Condition of Existing Facilities 

An overview of the water system components was provided in Section 3.1. This section will 

provide a detailed analysis of each system component. In addition to the analysis provided herein; 

the Department of Environmental Quality (DEQ) has also completed regular Sanitary Surveys. 

The latest Sanitary Survey was conducted in July 2019. The sanitary survey noted a few 

Recommendations/Minor Deficiencies but did not note any Major Deficiencies. A copy of the 

survey is included in Appendix C for reference. 

3.3.1 Water Demand 

Water sales by month from January 2014 through December 2019 were obtained from the City. 

A summary of the gallons sold and number of users on the system by category is included in 

Appendix C.  
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3.3.1.1 Average Day Demand 

The City has logged daily water use since November of 2016. Each month they record the gallons 

used on the lowest use day, the average of the month’s day use, and the highest day use. See 

Appendix C. The average gallons per day demand is determined by averaging each month’s 

average day use from January 2016 through the end of December 2018, which is just under 

261,500 gallons per day (or 182 gallons per minute).  

It is important to note that this water use is established from the water metered and water use 

estimated for unmetered use. Since 2016 the City has experienced an average water loss of 47% 

per month. This water loss can be attributed to leakage in the distribution system and services, 

water used for firefighting or flushing of hydrants, unknown water users, etc. Water loss will be 

discussed further as part of the distribution system. However, it is worth noting that 47% water 

loss is concerningly high. The Environmental Protection Agency (EPA) estimates that average 

water system losses should be less than 16% and up to 75% of that is recoverable. Red Lodge’s 

water loss is nearly triple the EPA estimate.  

In order to establish Average Day Demand, the average day used water volume of 261,500 

gallons per day was divided by the estimated 2019 population of 2,294 residents, which results 

in a gallons per capita day usage of 114 gallons per capita day (gpcd). Multiplying the calculated 

gallons per capita day by the design year population of 2,827 residents results in a projected 

design average day demand of 322,300 gallons per day (or 224 gallons per minute) for the 

analyses in this report.  

3.3.1.2 Peak Day Demand 

Peak day demands or maximum day demands are important to consider as water usage varies 

throughout the day in addition to the month and year.  The water supply should be sufficient to 

meet the peak day demands without using stored water. The most important reason to consider 

peak day demand is to ensure that adequate water supply is available to meet peak day demands 

without using stored water as required in Circular DEQ-1, Section 3.1.1.a.  
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Overview  of Existing Water System
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A peaking factor is defined as the ratio of the peak day demand to the average day demand. 

Throughout the United States, peaking factors range from 2 to 51.  However, studies done 

throughout Montana and the Dakotas indicate peaking factors of 1.8 to 4.02,3,4,5.  In general, the 

smaller the water supply system, the larger the peaking factor, though, metered systems typically 

see lower peaking factors due to a conscious effort made by the users to conserve water.  Also, 

peak days typically occur during the hottest days of the year when lawn watering is at a maximum. 

The peak day factor was established using the produced volumes of the system as daily metered 

used volumes are not available The City of Red Lodge has recorded daily maximum production 

flows over the last several years. These water production records and a summary spreadsheet 

are attached in Appendix D. As provided by the Public Works Director, the day with the highest 

production volume from November 2016, through December 2019 occurred in August 2018 with 

a volume of 1,118,000 gallons. The average day production volume during this time period is of 

476,700 gallons. Therefore, the peak day factor was determined to be 2.4. 

Multiplying the peak day factor by the projected design average day demand of 322,300 gallons 

per day gives a design peak day demand volume of 773,600 gallons per day. 

3.3.1.3 Peak Hour Demand 

Just as the peak day demand is the day with the highest usage, the peak hour or peak momentary 

demand represents the hour with the highest usage.  Peak hours typically occur in the mornings 

prior to work and school (when people are taking showers) with a slightly smaller peak occurring 

in the evening hours after work. Peak hour demands are important to consider when analyzing or 

designing booster pumps within a system.  

Since there is no data available to determine peak hour demands for Red Lodge, a peak hour 

peaking factor must be estimated.  Peak hour peaking factors generally range from 1.6 to 2.0 

 
1 Salvato, Joseph A.  Environmental Engineering and Sanitation.  John Wiley and Sons.  1982. 
2 HKM Associates.  Fort Totten Area Project Report.  1989. 
3 HKM Associates.  Rosebud Sioux Tribe Municipal, Rural and Industrial Water Needs Assessment.  1989. 
4 Morrison-Maierle/CSSA.  Final Engineering Report, Mni Wiconi Rural Water Supply Project.  1989. 
5 De Wild Grant Reckert & Associates Company.  Engineering Report for Luman-Jones Rural Water System, Mni 
Wiconi Rural Water Supply Project.  1992. 
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times the peak day demand. To be conservative, the maximum peaking factor of 2.0 from this 

range will be used.   

The calculated design peak day demand of 773,600 gallons per day equates to 32,240 gallons 

per hour.  Multiplying this by a peak hour factor of 2.0 results in a design peak hour demand of 

64,480 gallons per hour. 

Because the water for peak hour demand is not needed on a continual basis, any demand above 

the peak day demand is typically supplied from storage.  As will be discussed with the evaluation 

of the storage, the City has adequate capacity in their storage tank to meet the projected peak 

hour demands.  The actual influence of peak hourly demands on the overall system will be 

considered in the hydraulic model, though. 

Table 3-1 Summary of Existing and Projected Water Demands 

YEAR POPULATION 
AVERAGE 

PER 
CAPITA 

DEMAND 

AVERAGE DAY 
DEMAND 

MAX 
DAY 

PEAKING 
FACTOR 

PEAK DAY 
DEMAND 

PEAK 
HOUR 

FACTOR 

PEAK 
HOUR 

DEMAND 
gpd gal/yr gpm gpd gph gpm   gph 

2019 2,294 114 261,500 95,447,500 182 2.40 627,600 26,150 440 2 52,300 
2020 2,317 114 264,200 96,433,000 183 2.40 634,100 26,430 450 2 52,860 
2025 2,435 114 277,600 101,324,000 193 2.40 666,300 27,770 470 2 55,540 
2030 2,559 114 291,800 106,507,000 203 2.40 700,400 29,190 490 2 58,380 
2035 2,690 114 306,700 111,945,500 213 2.40 736,100 30,680 520 2 61,360 
2040 2,827 114 322,300 117,639,500 224 2.40 773,600 32,240 540 2 64,480 

 

3.3.2 Supply 

The City gets its municipal water supply from three groundwater wells. Well No. 1, (Grant Avenue 

Well) was drilled and completed in 1961. Well No. 2 and Well No. 3, located at the water treatment 

plant, have a joint header. Well No. 2, drilled and completed in 1999, is the higher producing well 

of the two and as such is the City’s primary water supply well. Well No. 3 was drilled and 

completed in 2005. Currently the City does not use well No. 3 as it is the lowest producer of the 

three wells. Well logs from the Groundwater Information Center (GWIC) website6 are included in 

Appendix E. And Table 3.2 provides a summary of characteristics of each well.  

 
6 Montana Bureau of Mines and Geology, Groundwater Information Center, https://mbmggwic.mtech.edu/. 

https://mbmggwic.mtech.edu/
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Well No. 1 is located under the Pump house in Grant avenue. The well is pumped with a vertical 

turbine pump. The motor and controls were replaced in 2018. Figure 3.2 below shows the well 

piping and pump. 

Table 3-2 Well Log Information 

Characteristic Units Well No. 1 Well No. 2 Well No. 3 

Completion Date date 9/17/1961 12/31/1999 11/7/2005 

Total Depth feet 74 67 61 

Static Water Level feet 20 8 13 

Screened Interval feet  40-65  

Pump Test Data      

Rate gpm 900 1040 500 

Drawdown feet  0  

Duration hours  20 32 

Figure 3.2:  Grant Well (Well No. 1) 
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Wells No. 2 and No. 3 are located approximately 1 ½ miles south of the City near the West Fork 

of Rock Creek. Both wells are completed with a vented pitless unit and a submersible pump set 

in the screened interval. Well No. 2 is drilled underneath the well building, well No. 3 is 

approximately 100 feet west of the well building and is connected to the header in the well building 

via an 8” ductile iron pipe. Each well at the water plant has a 20 hp franklin electric submersible 

well pump. The City keeps a spare pump in the well header building. The well manifold connects 

the water from the two wells with an 8” diameter manifold in the building. Figure 3.3 below shows 

the well header.  

Figure 3.3:  Water Plant Well Header (Wells 2 and 3) 

 

Only one of Wells No. 2 and No. 3 is operated at a time and the active well must be manually 

selected. The City currently only uses Well No. 2. at the water treatment plant and Well No. 3 and 

Well No. 1 at Grant Avenue are two back-up water sources.  
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3.3.2.1 Water Capacity  

Paragraph 3.2.1.1.a of Circular DEQ 1 – Standards for Waterworks (DEQ-1) discusses source 

capacity and states:  

The total developed ground water source capacity for systems utilizing gravity 

storage or pumped storage, unless otherwise specified by MDEQ, must equal or 

exceed the design maximum day demand with the largest producing well out of 

service. 

As shown in the table, the stabilized pumping rates for the wells are: well 1-900 gpm, well 2-1040 

gpm and well 3-500 gpm for a total of 2840 gpm. As shown in Table 3.2 above, the projected 

design peak day demand is 960 gpm. These well capacity rates exceed the current and design 

peak day demands with any two of the three wells, meeting the DEQ requirement for source 

capacity. 

3.3.2.2 Water Quality 

Table 3.3 summarizes the most recent water quality testing from the wells in May of 2017. 

With respect to primary drinking water standards, Red Lodge’s water supply meets the Maximum 

Contaminant Levels (MCLs) of the Safe Drinking Water Act, and treatment other than disinfection 

is not required.   
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Table 3-3 Well Water Quality 

Parameter Units Well No. 1 Well No. 2 Well No. 3 

Sample Date date 5/16/17  5/16/17 

Physical Properties      

pH std. units 6.9 6.9 7.2 

Total Dissolved Solids mg/L  65  

Inorganics      

Alkalinity, Total as CaCO4 mg/L 55 0.0  

Bicarbonate as HCO3 mg/L  62  

Carbonate as CO3 mg/L    

Chloride mg/L    

Fluoride mg/L    

Sulfate mg/L ND 3.0 ND 

Nutrients      

Nitrate + Nitrite (as N) mg/L 0.39 0.13 ND 

Metals      

Antimony mg/L    

Arsenic mg/L    

Barium mg/L 0.023 0.4  

Beryllium mg/L    

Cadmium mg/L    

Calcium mg/L 13 11  

Chromium mg/L    

Copper mg/L    

Iron mg/L 0.01  ND 

Lead mg/L  0.004  

Magnesium mg/L 4.1 3.0 ND 

Manganese mg/L    

Mercury mg/L    

Nickel mg/L    

Potassium mg/L    

Selenium mg/L    

Sodium mg/L 2.8 2.0  

Thallium mg/L    
 Note:  "ND" = Not detected.  "-" = Parameter Not Analyzed. 
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3.3.2.3 Water Rights 

The City of Red Lodge currently obtains its municipal public water supply from groundwater 

sources. The City has three municipal wells. Wells 2 and 3, located near the water treatment 

plant, are allocated a flow rate of 1200 gpm and an annual volume of 968 acre-feet under water 

provisional permit 43D 300011 72 with a priority date of March 7, 2002. The well 1, located in 

Grant Avenue between 19th Street and 18th Street, is allocated a flow rate of 902 gpm and an 

annual volume of 1450 acre-feet. From these wells the City has a maximum flow rate stipulated 

by these claims of 2102 gpm with a maximum annual use of 2352 acre-feet.  

The City also has two wells for irrigation. The well in the north eastern portion of town is allocated 

for sprinkler irrigation of the City’s sports complex. This well, under water right 43D 66358 00, is 

allocated a flow rate of 100 gpm and an annual volume of 97.11 acre-feet. The other well is 

allocated a flow rate of 212 gpm and an annual volume of 26 acre-feet under water right 43D 

45738 00 for the purpose of irrigation of the cemetery. These wells are not part of the municipal 

supply system. From these water rights the City has a maximum flow rate of 5.35 cfs, and an 

annual maximum annual use of 2207 acre-feet.  Copies of the City’s water rights are included in 

Appendix E. 

The City of Red Lodge historically obtained their entire public water supply from surface water. 

The City’s water treatment plant is located near the West Fork of Rock Creek where the City’s 

water had previously been supplied through a diversion in the creek. The 1994 Red Lodge Water 

PER stated that “The treatment plant is no longer in use as priorities on the West Fork of Rock 

Creek upstream from the Red Lodge Diversion total 39.1 cfs. The second right can only be used 

when the flow in the creek is greater than 42 cfs”. Also, prior to the 1994 Water PER, Rock Creek’s 

flow had moved away from the water treatment plant intake structure. 

The City maintains surface water rights for municipal use through the following water rights; 43D 

43377 00 with a flow rate of 2.5 cfs and an annual volume of 1272 acre-feet; 43D 43378 00 with 

a flow rate of 1.25 cfs and an annual volume of 903 acre-feet; and 43D 45737 00 with a flow rate 

of 1.6 cfs and an annual volume of 32 acre-feet.  
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3.3.2.4 Water Source Protection 

The City updated its Source Water Delineation and Assessment Report in 2003.  A copy of the 

Source Water Protection Plan is included in Appendix F. With the addition of Well 3 in 2005, the 

report may need updated.  

There were no unusual significant source water protection issues raised in the report.  The use of 

a sanitary sewer system, as well as storm sewer system, while favorable for groundwater quality, 

does present some risk in the event of a leaking sewer.  Two of the three underground storage 

tanks (UTS) in the City have leak histories which are up gradient of Well 1 pose a potential risk to 

that well. There is moderate septic density near Well 2.  The City has not yet detected pesticides 

or herbicides in the water supply. 

3.3.3 Treatment 

The City has two chlorination disinfection systems, one for the water produced from Well No. 1 in 

Grant avenue and the other for the water produced from Wells No. 2 and 3 at the water treatment 

plant. Water is disinfected prior to entering the distribution system. Chlorine disinfection is applied 

using liquid sodium hypochlorite solution at 12.5%. A single chemical metering pump (peristaltic) 

is used to properly dose the well discharge, and there is sufficient supply of disinfectant on-site. 

Figure 3.4 below exhibits the water treatment plant site. 

3.3.3.1 Chlorination 

The design flowrates of the wells were determined based upon actual historical usage. The 

flowrate at the water plant wells (Wells 2 and 3) is 700 gpm, and the flowrate at the Grant Well 

(well 1) is 550 gpm. The capacity from the well logs shown above is what was tested during well 

construction but is not consistent with the actual pumps that were installed. Therefore, the pump 

capacity flow rate was used in the following chlorination calculations. The City switched from gas 

chlorine disinfection to liquid chlorine injection systems in 2018. 

Grant Well (Well No. 1) Chlorination 

Well No. 1 is located under the pump house in Grant Avenue. Chlorine is injected in the pump 

house and the residual chlorine is sampled from the pump house.  There are two chemical feed 

pumps plumbed for redundancy in the chemical feed room. Chemicals are stored in a separate 

room with an emergency eyewash station.  After disinfection is applied to water supplied from the 
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well, water is routed through a 10” main directly to the water tower on the west bench. There are 

no services on this line. This water main is approximately 2,186 feet. Estimated contact volume 

is 1,192 cubic feet (point of chlorine application to water tower). The sample tap for measuring 

minimal residual dose is near the chemical injection point. The City Operators keep the measured 

residual around 2.0 mg/l, however, the actual feed chemical residual may vary.  The City should 

consider installing a sample tap near the water tank. For this reason, the disinfection calculation 

used a minimum residual dose of 1 mg/l. A minimum residual dose of 1.0 mg/l into well pump 

capacity flow rate of 550 gpm (pH 7-9, Temp 0.5°C) gives an actual CT of 16.2, which exceeds 

the required CT of 12.  

Water Plant Wells (Wells No. 2 and No. 3 Chlorination) 

After disinfection is applied to water supplied from Wells 2 and 3, it is piped to the two baffled 

clearwells with a total volume of 1,000,000 gallons. Chlorination is applied to the water in a 

chlorination room located in the old water treatment plant building, see Figure 3.4 below. The City 

stores a back-up chemical feed pump in the chlorine contact room. The residual chlorine analyzer 

is in another building located on the south east corner of the tank and clearwell. After the water 

passes through the residual chlorine building it enters the 16” ductile iron pipe transmission main. 

The first metered service on the transmission main is 26 Waterworks Road, which is 

approximately 1340 feet from the residual chlorine building. The City Operator’s run the chemical 

injection at a residual dose of 1.2 mg/l. A minimum residual dose of 1.2 mg/l into the well pump 

capacity flow rate of 1040 gpm (pH 7-9, Temp 0.5°C) gives an actual CT of 119, which exceeds 

the required CT of 12  
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Figure 3.4:  Chlorine Residual Building 

 

3.3.4 Storage 

The City’s storage consists of two storage locations. The first location is near the water treatment 

plant, where the majority of the City’s storage is contained. At the water treatment plant there is 

a 500,000 gallon clear well with a baffle creating two equal storage basins which was constructed 

at the time of the water treatment plant in 1983. The second clearwell at the water treatment plant 

location holds 500,000 gallons and was constructed in 2009. A photo of the underground clearwell 

and new storage tank site at the water treatment plant is shown below in Figure 3.5. The second 

storage location is on the west bench where the City constructed a 750,000 gallon concrete 

underground storage tank. The City’s current total storage is 1,750,000 gallons. 

  



City of Red Lodge  Water System PER 

 38  

Figure 3.5:  Clear Well and Water Plant Underground Storage Tanks 

 

3.3.4.1 Storage Condition 

Inspection of the west bench tank and water plant clearwells was completed in July of 2016 as 

part of the regular maintenance plan. The water plant storage inspections report three clearwells, 

two are the 500,000 gallon clearwells and one is a vault which connects the two clearwells. The 

west bench inspections report one 750,000 gallon storage tank. The findings from the inspections 

are in Appendix I.  

The inspection notes are summarized in the table below: 
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Table 3-4 Storage Tank Inspection Summary 

Concrete Condition Found Clearwell #1 Clearwell #2 
Clearwell #3 
(Connection 

Vault) 
West Bench Tank 

Cracking   Walls, Floor Walls   
Settling   Walls, Floor   Roof 
Honeycomb     Walls   
Pitting       Columns 
Spalling Walls, Floor       
Pop outs Walls     Columns 
Chalking       Walls, columns 
Exposed Reinforcement Walls   Walls   

 

As part of the City’s regular maintenance schedule, the reports recommend that the vents on all 

the tanks should have a security vent shroud and tank hatches should include a security hatch 

locking device.  The tank assessments recommend the tanks be cleaned and reassessed every 

3 years.  

3.3.4.2 Storage Volume 

DEQ gives the following two standards for analyzing minimum required storage volume in water 

system that provide fire protection:    

Criteria 1.  “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.” (Circular 

DEQ-1, Paragraph 7.0.1) 

Criteria 2. “The minimum allowable storage must be equal to the average daily demand for a 

24-hour period plus fire flow demand where fire protection is provided.” (Circular 

DEQ-1, Paragraph 7.0.1.b) 

The building with the highest fire demand is the old Cannery building, which is no longer being 

used. The demand for the cannery is 4,500 gpm. If the cannery building is upgraded in the future, 

installation of a fire suppression sprinkler system is recommended. The next highest needed fire 

flow in the City of Red Lodge is the Roosevelt School, with a needed fire flow of 3,500 gpm.  

Compliance with Criteria 1 is shown by the graph in Figure 3.6.  The graph shows that the existing 
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combination of source capacity and storage volume is adequate to provide maximum day demand 

plus fire flow for a 3,500 gpm 3 hour duration fire. The horizontal line on the graph represents the 

pump capacity of Well No. 1 (550 gallons per minute), which is less than the capacity of joint 

header wells No 2 and 3.  The required storage volume is equal to the area between the “MDD + 

Fire” curve and the “Source Capacity” line.  The total required storage volume in this scenario is 

791,000 gallons. The City’s available storage is 1,750,000 gallons.   

Figure 3.6: Storage Analysis Graph 

 

To comply with Criteria 2, the City must be able to supply the future average day water usage 

(322,300 gallons) and needed fire flow with the source out of commission. Therefore, currently 

the City’s fire storage is: 

 Total Storage-Average Day Demand=Fire Storage 

 1,750,000 gallons – 322,300 gallons=1,427,700 gallons 
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As the total required storage volume for fir flow is 791,000 gallons, and the available fire storage 

as calculated above is 1,427,700 gallons, the City has adequate storage to meet Criteria 2. 

DEQ Circular 1, Paragraph 7.0.1a. states: 

Fire flow requirements recommended by the fire protection agency in which the 

water system is being developed, or in the absence of such a recommendation, 

the fire code adopted by the State of Montana, must be satisfied where fire 

protection is provided. 

3.3.5 Pumping Stations 

The City has one booster station at the intersection of Highway 78 and Lazy M street which was 

constructed in the mid 1980’s. Water from the west bench tank is piped to the booster station 

through a 16” ductile iron transmission main. The booster station pumps water to approximately 

30% of the City of Red Lodge’s water system service area. The booster station service area, in 

general, has a lower residential density than the majority of the City, as it includes the golf course. 

The booster station pumps 21% of the entire system demand. 

The control system used to automatically switch pumps to keep use on the pumps equal, however, 

it no longer works. City workers must manually cycle the pumps each month. The west pump was 

replaced in 2019. Figure 3.6 below shows the pump piping inside the booster station building.  
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Figure 3.7:  Booster Station 

 

The pumping station has two 15 hp peerless pumps (model 6 1250A). The 16” main forks into 

two 8” ductile iron pipes which are piped to the respective pumps to provide redundancy. One 

pump runs to maintain a pressure of 54 psi. The pumps are adequately sized to convey the design 

Peak Hour demand. The pressure on the suction end of the pump is controlled by the tank level. 

During the site visit on November 19, 2019, the pressure was 26 psi.  

The Fire Chief noted that the pumps cannot deliver adequate fire flow because of low pressure in 

the transmission main from the West Bench Tank to the pump station. The water model confirmed 

that the transmission main low pressure limited available fire flow to the booster station service 

area. The needed residential fire flow is 1,500 gpm, and the lowest fire flow available in this 

service are is 1,161gpm. The majority of intersections have available fire flow less than 1,300 

gpm with the exception of the first intersection after the pump, which has available fire flow of 

1,524 gpm with the peak day demand applied. Another significant fire flow issue which needs 

addressed in this service area is the golf course club house, which has a needed fire flow of 2,000 
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gpm, yet the system can only supply 1,292 gpm as a result of the transmission line which feeds 

the booster station’s low pressure.  

3.3.6 Distribution System 

The distribution system is laid throughout the community in a grid-like manner. Table 3.5 provides 

a summary of water main types, sizes, and lengths for the system. 

Table 3-5 Distribution System Inventory 

Pipe Size 

Length (ft) 

Total (ft) Ductile Iron PVC Cast iron 
Asbestos 
Cement 

2" 0 0 301 0 301 
4" 0 0 3,309 0 3,309 
6" 8,571 1,035 5,085 2,794 17,486 
8" 83,895 5,707 0 1598 91,200 

10" 2,900 0 0 0 2,900 
12" 16,596 0 0 0 16,596 
14" 2,742 0 0 0 2,742 
16" 14,698 0 0 0 14,698 

Total 129,401 6,743 8,695 4,392 159,231 
 

Starting in the mid-1990’s the City began replacing much of the City’s old water mains with ductile 

iron pipe. Figure 3.8 Water System Inventory map, shown below, illustrates the City’s current 

water distribution system inventory.  

Circular DEQ-1 discusses main size in section 8.2.2. it states that: 

The minimum size of water main in the distribution system where fire protection is not to 

be provided should be a minimum of three inches in diameter. 

The City has one known 2-inch water line serving as a water main without fire hydrants in South 

Kainu. This water line connects to the water main at the intersection of Kainu and Park Avenue 

and continues north where it dead ends near the would-be intersection of 17th Street.  
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The City loses on average about 79 million gallons a year. As discussed in Section 3.3.1, since 

2014 the City has experienced an average water loss of 47%. This water loss can be attributed 

to leakage in the distribution system and services, water used for firefighting or flushing of 

hydrants, unknown water users, etc. It is worth noting that 47% water loss is concerningly high. 

The Environmental Protection Agency (EPA) estimates that average water system losses should 

be less than 16% and up to 75% of that is recoverable. vii Red Lodge’s water loss is nearly triple 

the EPA estimate.  

The City’s average day per capita water use is 114 gpcd while the water loss per capita is 94 

gpcd. The City must pump, disinfect and distribute 208 gpcd. The water loss which the City 

experiences is a significant loss caused by old, leaky cast iron mains, leaky valves, leaky water 

service pipes, unmetered water use and breaks. 

3.3.6.1 Main Breaks and Freezes 

During the winter of 2018-2019, the City had over 80 water services freeze. In the winter of 2018-

2019 the City had several mains freeze, which the City was unable to thaw without excavation. 

Several residences were without water for extended periods. The water main in Park Avenue was 

one of the more extreme cases was the existing 6” water main dead-ends at the intersection of 

Bear Creek Hill and has minimal cover to protect against freezing. The City has also had 

approximately three main breaks per year for the last several years.  

As a comparison, the frequency of repair from several Cities and Districts around Montana are 

shown in Table 3-6. It should be noted that the table shows main breaks, not including main 

freezes. The number of leaks is expected to increase as these mains continue to age. 

Table 3-6 Average Water Main Breaks for Cities in Montana 

 

City
Water Main 
Length (miles)

Ave. 
Breaks/year Breaks/Mile/Year

Red Lodge 31 3 0.10
Miles City 63.5 7 0.11
Kalispell 145 12 0.08
Missoula 320 30 0.09
Bozeman 276 6 0.02
Wolf Point 20 2 0.10
*AWWA Standard is 0.15 leaks per mile per year
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3.3.6.2 Cast Iron Mains  

Although the City has been working vigilantly over the years to improve the distribution system 

through both pipeline replacements and new installations, there is still a significant amount of 4 

inch and 6 inch cast iron mains located throughout the City that are over 80 years old. The City 

of Red Lodge has 8,695 feet of cast iron main still in operation. The existing cast iron mains are 

described below:  

1. Three blocks of cast iron water main in South Hauser Avenue between 13th Street 

and 17th Street. 

2. Two blocks in Grant Avenue between 20th Street and 22nd Street.  

3. Four blocks in 7th Street from Haggin Avenue to Villard Avenue. In 2019 the City 

replaced the 4” CIP water main in Haggin Avenue with PVC along with 6 side streets. 

During construction of the project it was discovered that the main in 7th Street between 

Haggin Avenue and Broadway Avenue has approximately 600 feet of 6” CIP. It is 

believed that the old 6” cast iron main in 7th Avenue continues westward to Villard 

Avenue  

4. Five block portions which still have cast iron pipe. Scattered throughout the original 

City as shown “orange” on Figure 3:8 Water System Inventory Map.  

The cast iron mains removed from Haggin Avenue in 2019 were found to have pinhole leaks and 

larger cracks throughout the main. The interior pipe walls were tuberculated. When the main was 

flushed and excavated the water quality issues caused by these old mains was evident. The water 

was rust red as shown in Figure 3.9 below which was taken during construction of the Haggin 

Avenue water main replacement. This picture shows the condition of the water quality in the City 

of Red Lodge’s dated cast iron water mains. 
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Figure 3.9: Cast Iron Water Main 

 

3.3.6.3 Dead End Mains 

Section 8.2.4 of Circular DEQ-1 states the following regarding dead ends: 

a. To provide increased reliability of the service and reduce headloss dead ends must 

be minimized by using appropriate tie-ins whenever practical. 

b. Where dead-end mains occur, they must be provided with a fire hydrant if flow and 

pressure are sufficient, or with an approved flushing hydrant or blow-off for flushing 

purposes.  

Although the existing distribution system is, in general, well-looped, it does contain several dead 

end mains. In addition to significantly stifling fire flows, these dead-ends also present a serious 

health concern. This is due to the stagnation of water that can occur in the main. As a result, the 
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chlorine residual may decay significantly which produces an environment that permits bacteria to 

thrive, particularly if it is an aged cast iron main with scaled walls.  

In addition to DEQ’s recommendation regarding dead-ends, they cause a particular additional 

problem in Red Lodge. Red Lodge is a mountain town which has colder winters and much more 

snowfall than an average City in Montana. The dead ends are more prone to freezing. The dead-

ends of concern are: 

1. Park Avenue near Bear Creek Hill 

2. Kainue Avenue connects to the water distribution system through on 8” crossing 

under Rock Creek at 9th Street and dead-ends at 15th Street. There is a 2-inch 

pipe connecting to the main in Park Avenue which serves as a water main to 

homes on Kainue Avenue from Park Avenue north to 17th Street. 

3. In Highway 212 an 8” main tees from the 16” transmission main and dead ends 

near Adams avenue.  

4. Adams Avenue dead ends west of Highway 212. 

The primary reason for connecting dead ends is to mitigate a potential threat to public health but 

to also significantly improves conveyance which subsequently increases fire flows, and prevent 

freezing, though normally these improvements are localized. 

3.3.6.4 Valves 

DEQ-1 Section 8.3 states the following in regard to valves: 

Sufficient valves must be provided on water mains so that inconvenience and sanitary 

hazards will be minimized during repairs. Valves should be located at not more than 500-

foot intervals in commercial districts and at no more than one block or 800 foot intervals 

in other districts.”  

The as-built plans for much of the City’s previous water replacement projects show adequate 

valving, however, over time many of them have been paved over, and the City Publics Works 

department is finding several of these valves were not installed. As a result, the City has difficulty 

isolating sections of mains during repairs. Many of the older valves on cast iron and asbestos 

cement mains are also found to be in-operable.  
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Isolation is also increasing difficult as old mains which were previously thought to be abandoned 

are being found to still be connected to existing cast iron mains in the distribution system. As they 

are encountered, the City is abandoning these mains. This is likely a major contributing cause to 

the City’s excessive water loss. During construction of the water main replacement in 10th Street 

in 2019, there was a 4 inch cast iron main in Platt Avenue that was found to be live. When the 8” 

main was constructed the old 4” was not abandoned. This raises concern that there may be other 

locations in Platt Avenue, and other locations throughout the City, which may have old mains still 

live. This is a very concerning issue, not only as a result of difficulty isolating water mains, but 

also the volume of treated water lost to these old mains as well as serious health concern as leaky 

water mains can raise a variety of water quality risks including a high risk of cross contamination. 

3.3.6.5 Water Services 

In winter of 2018-2019 the City had over 80 water services freeze. As a result, as water service 

breaks occur, they are replaced with poly service pipe, buried with 7 feet of cover and insulated 

with rigid foam insulation.  Until recently, the water services were replaced with copper pipe, 

however, corrosion has shown to occur on copper services where the copper meets old cast iron 

pipe. Many of the copper services and cast iron service pipes are leaking.  The City is responsible 

for water services from the corporation stop to the curb stop, and the homeowner is responsible 

for the water service from the curb stop to the residence. Apart from service freezes, most of the 

water system leaks are located at the water service connection, of which, they average repairing 

about one every month. 

3.3.6.6 Fire Hydrants 

Section 8.2.2 of Circular DEQ-1 requires: 

The minimum size of water main for providing fire protection and serving fire hydrants 

must be six-inches in diameter. Larger size mains will be required if necessary to allow 

the withdrawal of the required fire flows while maintaining the minimum residual pressure 

specified in section 8.2.1. [20 psi under all conditions of flow] 

The City has approximately 12 blocks of water main that are 4-inch cast iron mains with fire 

hydrants connected that need to be upsized. The 4” mains with fire hydrants are on shown on 

Figure 3:8 Water System Inventory Map. Hydraulic water modeling was conducted and will be 
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discussed below, which provided the analysis necessary to determine the recommended size of 

water main replacements. 

3.3.6.7 Pressure Relief Valves 

The City has three existing pressure relief valves (PRV). The first PRV is where the 16” diameter 

transmission main from the water treatment plant enters the Corporate limits of the City on White 

Avenue. The valve is 6” diameter and reduces the main pressure from approximately 100 psi to 

approximately 50 psi. The PRV does not include a secondary fire flow PRV, limiting the available 

fire flow to the City.  

The second PRV is located near the golf course at the north end of Diamond C Trail to reduce 

pressure to the water main loop through the Spires subdivision. The third PRV is on the west end 

of the Spires subdivision water main loop at the intersection of Lark Spur Road and Willow Creek 

Road. The Spires PRVs pressure gauges are inaccessible.  Pressures of adjacent fire hydrants 

were measured to determine that the PRVs reduces pressure from 120 psi to 80 psi in the Spires 

subdivision loop.   

The water main in Spires Subdivision continues on to loop down Willow Creek road and Highway 

78. Until recently, the City was unaware of the existence of these PRVs.  

There is a significant need for additional pressure relief north of the intersection of Robison Lane 

and Broadway. DEQ-1 Section 7.3.1 requires: 

“The minimum working pressure in the distribution system should be 35 psi and the normal 

working pressures should be approximately 60 to 80 psi. When static pressures exceed 

100 psi, pressure reducing devices must be provided on mains or as part of the setting on 

individual service lines in the distribution system.”   

The static pressure on the farthest north fire hydrant near the hospital was measured to be 152 

psi. Installation of pressure valve(s) will be needed to reduce the pressure of this zone. See Figure 

3:12 System Pressure Map. 

3.3.6.8  Hydraulic Model 

A new hydraulic water model of the water system was created using the WaterCAD computer 

modeling software. The size and material of distribution piping used in the model were taken by 



City of Red Lodge  Water System PER 

 51  

compiling various project as-builts and mapping of the City of Red Lodge. Four of the City’s fire 

hydrants were tested in November 2019 to assist in calibrating the computer model. For each of 

the four hydrants tested, pressures were monitored at two other hydrants, one along the line to 

the hydrant being tested and one further back in the distribution grid. Hazen-Williams roughness 

coefficients were adjusted as necessary to allow the model to match within 5 psi of field obtained 

results. Values of the Hazen Williams coefficients assigned to the distribution mains ranged from 

100 for cast iron pipe, and 150 for PVC pipe and varied, in general, according to the size and 

material of pipe. The pump curve for the booster station was modeled by inserting the pump’s 

curve data and making minor adjustment to the pump curve to calibrate the pumps function within 

the existing configuration. Appendix G includes fire hydrant test results and water model results. 

The model is considered to accurately represent the system as it presently exists. A general 

summary of the water model results are discussed in this section.  

Peak Hour Demand Scenario: 

The distribution system is considered adequate if the system pressures remain at or above 35 psi 

during peak demands (DEQ-1, Section 8.2.1). There is one service on the transmission main in 

between the West Bench Tank and the booster pump which does not meet this DEQ requirement. 

During peak hour flow, the pressure at this service is 27 psi. The remaining services have 

pressures of 45 psi or greater. 

Maximum Day Demand plus Fire Flow Scenario: 

The needed residential fire flow is 1,500 gpm in residential areas according to the City of Red 

Lodge Fire Chief. The downtown business district fire demand is 3,500 gpm for a two hour 

duration. The Fire Chief reported buildings with specific fire flow demands. The table below lists 

the buildings noted as having fire flow demands greater than 1,500 gpm, as well as the available 

fire flow shown in the water model. 

The fire flow results show fire flow available without reducing zone pressure below 20 psi. Nodes 

on the water lines near the tanks are omitted from the calculation per DEQ 8.2.1.  

The distribution system is considered adequate if the system pressure remains at a minimum of 

20 psi under maximum day demand plus fire flow. Available fire flow in Country Club Estates 

subdivision ranged from 1,167 gpm to 1,200 gpm. The majority of the original City had fire flows 
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in excess of 3,500 gpm, with the exception of dead-end mains and blocks where 4” mains supplied 

fire hydrants. See the “Available Fire Flow Map” in Figure 3.10. 

Table 3-7 Buildings with Needed Fire Flow Greater Than 1500 gpm 

Building Description Needed Fire Flow (gpm) Available Fire Flow (gpm) 

Red Lodge Country Club 2,000 1,292 

Earlywood 2,500 2,676 

Cedar Wood Villa 3,500 4,500+ 

Red Lodge Ales Brewery 1,750 2,900 

Red Lodge Inn 2,000 2,150 

Red Lodge Fire-EMS 2,500 3,600 

Roosevelt School 3,500 4,500+ 

Cannery Building 4,500 4,500+ 

Masonic Temple Building 1,750 4,500+ 

Carbon County News 2,250 4,500+ 
 

The booster station currently only provides available fire flows up to 1,200 gpm in Country Club 

Estates and Spires subdivisions. The City Fire Chief stated that needed fire flows in the City’s 

residential areas is 1,500 gpm. When these fire flows are simulated in the model, a zero pressure 

is given on the 16” transmission main from the west bench tank to the pumping station 

The hydraulic model of the water system also helped to evaluate the adequacy of the system to 

meet anticipated needed fire flows. Initial computer modeling found that the system provides good 

fire flows throughout most of the City with the exception of a few areas where capacity and or 

pressures currently fall short of recommended fire flows. In general, it was determined that 

capacity is restricted in the areas by aged 4-inch cast iron mains or dead ends. Locations with the 

most pronounced deficiency are in Figure 3:11 Poor Fire Flow Map. The concerning areas 

include: 

1. Park Avenue-Park Avenue’s water main is a 6” dead end main with fire hydrants. 

The available fire flow at the dead end is approximately 600 gpm.  

2. South Hauser between 17th Street and 19th Street. 17th street to 18th street in 

Hauser is 4” CIP, and 18th Street to 19th Street may have a live 2” water main. 

The approximate available fire flow in the intersection of 18th Street of 780 gpm. 
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3. South Grant Between 22nd Street and 23rd. This section of Grant is 6” cast iron 

with a dead end in 23rd Street. The available fire flow at the dead end in 23rd 

Street is approximately 980 gpm. 

4. The west of the intersection of 22nd Street and White Avenue there is a section of 

4” CIP main which supplies a hydrant. The available fire flow here is approximately 

760 gpm 

5. Country Club Estates and Spires subdivision. The needed fire flow of 1500 gpm 

for residential and 2000 gpm for the Golf Course club house, neither of which can 

be supplied to the subdivisions as the 16” transmission main pressures lower to 

zero PSI when flows of 1200 gpm are provided to the subdivisions, restricting fire 

flow availability. 

The hydraulic model also showed zone 5 has excessive pressures. Zone 5 is the most northern 

section of the City as shown on Figure 3:1. Pressures in this zone ranged from over 100 psi to 

152 psi at the Hospital. As mentioned previously, DEQ-1 requires pressure reducing infrastructure 

to reduce static pressures above 100 psi. Figure 3:12 System Pressure Map, shown below, 

illustrates the model’s result of the City’s water system pressures. 

As shown in the figure, the pressures exceed 100 psi in a triangle shaped area east of Bonner 

from 1st street south east to the intersection of Chambers Avenue and what would be 4th Street. 

If the City chose to address the pressures in this area, service pressure relief systems could be 

provided, as the looping would require four main line pressure relief valves.   

The model also determined that when the west bench water tower is out of commission and the 

entirety of the City’s water supply is from the water treatment plant storage, PRV 1 in White 

Avenue is inadequately sized to provide needed fire flows. In this case, the 3500 gpm fire flow 

needed for the commercial buildings in Broadway Avenue is not met. The available flow is reduced 

to 2900 gpm.  
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3.4 Operational and Management Practices and Capabilities 

The City of Red Lodge Public Works staff does an exceptional job of operating and managing 

their water system given the limited amount of resources they have and the challenges related to 

operating a system with portions nearly 100 years old. Some of the operational challenges that 

were discussed in previous sections include the following: 

1. Repairing an excessive amount of water main and service freezes. 

2. Excessive amount of service breaks. 

3. Dealing with inadequate valve spacing and inoperable valves, making it difficult to 

isolate portions of the system when breaks occur. 

4. Maintaining reasonable pressures in high-pressure zones without proper pressure 

relief valving. 

3.5 Financial Status of any Existing Facilities 

Income and expenditures for the water system, including operation and maintenance, are 

included in the Water Enterprise Fund under the City’s accounting system.  

3.5.1.1  Expenses and Revenue 

The City increased its water rates in August of 2019 to address a shortfall in the water enterprise 

fund. A copy of the current rates is included in Appendix H. A summary of the expenditures and 

revenue for the last three fiscal years before the rate increase was enacted is included in Table 

3-8, and a complete breakout of the expenses and revenues is included in Appendix H. It should 

be noted that the intergovernmental revenue from the capital grant have been removed from the 

summary of fiscal year 2018-2019 to provide a more accurate overview of the City’s annual O&M 

costs for the system.  

  



City of Red Lodge  Water System PER 

 58  

Table 3-8 Summary of Income and Expenses 

     
Account FY 16-17 FY 17-18 FY 18-19 Average 

Expenses 
430510 Water   $     395,046.66   $        476,345.10   $      589,867.28   $       487,086.35  
Total Expense  $     395,046.66   $        476,345.10   $      589,867.28   $       487,086.35  

Revenue 
33000 Intergovernmental Revenue  $         1,890.00   $            1,857.00   $          2,426.00   $            2,057.67  
340000 Charges for Services  $     955,728.92   $    1,099,807.71   $  1,195,922.87   $   1,083,819.83  
Misc. Revenues      $          9,075.20   $            9,075.20  
370000 Investments and Royalty 
Earnings  $         1,355.35   $            4,198.43   $          6,918.98   $            4,157.59  
383000 Resort Tax  $     100,000.00   $        100,000.00   $      201,477.10   $       133,825.70  

Total Revenue  $ 1,058,974.27  $    1,205,863.14 $    1,415,820.15  $   1,226,885.85  
Revenue Minus 
Expenses=Reserves  $     663,927.61   $        729,518.04   $      825,952.87   $       739,799.51  

 

3.5.1.2 Debt Services 

The City has debt service for two loans. One loan is a Drinking Water State Revolving fund 

(DWSRF) loan that was utilized to construct the Haggin Avenue Water Replacement project, and 

the other loan is the refinanced loan of the Broadway Avenue and Water Treatment Plant 

Improvements. The table below includes the existing loans and yearly payment amounts. 

Table 3-9 City of Red Lodge Water System Debt Service 

Debt Service 

Month Balance Remaining Payment (per year) 
2019B Bond $        922,466  $     59,913 
2019C Bond $     4,695,000  $   435,444 

Total $     5,617,466  $   495,357 
 

3.5.1.3 Water System Energy Use 

Power bills for the City’s well pumps, PRV, and booster station from 2019 are summarized in the 

following three table summarizing electricity usage and costs for each of the three locations. The 

bills are located in Appendix H. 
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Table 3-10 2019 Well Power Use and Cost 

Month 

Electrical Usage at Water Treatment 
Plant Wells 

Electrical Usage at Grant Avenue 
Well 

Electricity 
Usage (kWh) Electricity Cost Electricity 

Usage (kWh) Electricity Cost 

Dec-18 13,760  $           1,749.39  3,200  $           739.68  
Jan-19 12,520  $           1,619.34  4,160  $           819.03  
Feb-19 12,420  $           1,621.91  4,240  $           870.98  
Mar-19 12,260  $           1,646.60  4,080  $           858.67  
Apr-19 13,580  $           1,664.52  4,720  $           880.44  
May-19 13,640  $           1,677.53  4,960  $           913.10  
Jun-19 12,440  $           1,498.44  2,640  $           734.18  
Jul-19 16,040  $           1,738.99  1,600  $           654.04  
Aug-19 16,200  $           1,709.94  2,720  $           732.10  
Sep-19 17,480  $           1,818.35  2,400  $           707.39  
Oct-19 11,800  $           1,451.63  2,240  $           697.66  
Nov-19 11,780  $           1,583.39  3,040  $           803.70  

Annual Total 163,920  $        19,780.03  40,000  $        9,410.97  
2019 Well Power Usage (kWh) 203,920 

2019 Well Power Cost  $     29,191.00  
 

Table 3-11 2019 Existing PRV Power Use and Cost 

Water Electrical Usage at PRV 

Month 
Electricity Usage 

(kWh) Electricity Cost 
Dec-18 674  $          87.52  
Jan-19 700  $          91.47  
Feb-19 736  $          97.61  
Mar-19 765  $       101.21  
Apr-19 684  $          91.63  
May-19 625  $          85.28  
Jun-19 548  $          75.54  
Jul-19 414  $          58.58  
Aug-19 461  $          64.58  
Sep-19 472  $          65.98  
Oct-19 360  $          52.19  

Annual Total 6439  $       871.59  
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Table 3-12 2019 Booster Station Power Use and Cost 

Water Electrical Usage at Booster Station 

Month Electricity 
Usage (kWh) Electricity Cost 

*Nov-18 4548  $         450.00  
Dec-18 2728  $         314.21  
Jan-19 4218  $         427.28  
Feb-19 423  $         144.23  
Mar-19 1353  $         208.93  
Apr-19 5898  $         566.58  
May-19 6104  $         584.22  
Jun-19 4239  $         454.13  
Jul-19 4592  $         451.36  
Aug-19 4113  $         417.80  
Sep-19 4113  $         415.21  
Oct-19 3388  $         372.96  

Annual Total 45717  $      4,806.91  
*Electricity Usage given on Dec 18 Bill, however Bill 
amount not given. Electricity cost assumed based off 
of Jul-19 cost with similar usage. 

3.5.2 Existing User Rates 

Also important to the financial status of the City is the City’s ability to meet the “target rate.” The 

target rate is a user rate established by the Montana Department of Commerce (MDOC) for each 

municipality across the state. The rate is used to determine whether or not a municipality is paying 

its “fair share” of a project’s cost. 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. According 

to the 2015 American Community Survey, the City of Red Lodge’s median household income 

(MHI)  is $42,500 with an low to moderate income (LMI) of 48.97%. 

The MDOC has determined, based on surveying communities that have undergone recent 

upgrades to their water and/or wastewater system, the “fair share” of cost per user after 

completing a project should be approximately 0.9% of the MHI for wastewater alone, 1.4% of the 

MHI for water alone, or 2.3% of the MHI for wastewater and water combined. 

Thus, the final target rates are calculated in Table 3.13 below: 
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Table 3-13 Target Rate for Red Lodge 

System MHI % Target Rate 
Annual Monthly 

MDOC: WATER ONLY  $  42,500.00  1.4%  $       594.96   $       49.58  
MDOC: WASTEWATER ONLY  $  42,500.00  0.9%  $       382.56   $       31.88  

MDOC: COMBINE TARGET RATE  $  42,500.00  2.3%  $       977.52   $       81.46  
 

Since target rates are based upon equivalent dwelling units (EDU’s), it is important to calculate 

the City’s rates based upon EDU’s. An EDU rate system charges are based on the area of the 

service size. A 3/4” water service is a typical residential water service and is considered to be 1 

EDU. The EDUs for each service line are then calculated based on the area of the service size 

divided by the area of the 3/4” service size. 

Table 3-14 presents a summary of the EDU’s for the City of Red Lodge. 

Table 3-14 Existing EDU’s for Red Lodge 

 

The Montana Department of Commerce (MDOC) considers both the water and wastewater rates 

combined for systems which have both. The current base rates are established at: 

• Water: $40.91 base rate (0 to 3,000 gallons) + $ 4.46 per 1,000 gallons (3,001 to 

8,000 gallons) + $5.86 per 1,000 gallons (8,001 to 20,000 gallons) + $7.39 per 

1,000 gallons (>20,001 gallons) 

• Wastewater: $50.27 base rate (0 to 3,000 gallons) + $1.74 per 1,000 gallons (3,001 

to 8,000 gallons) + $2.28 per 1,000 gallons (8,001 to 20,000 gallons) + $2.98 per 

1,000 gallons (>20,001 gallons) 

Number EDU's Number EDU's Number EDU's

3/4 1.00 1363 1363 129 129 1492 1492
1 1.79 21 38 33 59 54 97

1 1/2 4.00 3 12 11 44 14 56
2 7.14 1 7 10 72 11 79
3 16.00 0 0 1 16 1 16

1388 1420 184 320 1572 1740

Residential Commercial Total

TOTAL

EDU's 
per 

Service

Service 
Size 

(inches)
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The average water usage is based on the yearly average day use as discussed in Section 3.3.1. 

The metered average day use is 261,500 gallons. With 1740 existing EDU’s, the average water 

use is 4,500 gallons per month. Applying this usage to the rate structure, the average water billing 

rate is $47.60 per month. 

Wastewater usage is based upon the average usage over the winter months. Billing reports 

indicate the average residential sewer usage is just under 3,000 gallons per month. Applying this 

usage to the rate structure, the average wastewater billing rate is $50.27 per month. 

As shown in the Table below. The average combined monthly water and wastewater rate for a 

residential household (or per EDU) is $97.87 per month, which is 120% of the target rate of $81.46 

listed on the MDOC website. 

Table 3-15 Current Water and Sewer Rates 

 

3.6 Water/Energy/Waste Audits 

The City conducts their own water audits utilizing information from both their production meter as 

well as their customer meters. This has proven to be a powerful tool for the City personnel to 

know when there may be a new leak within the system. However, the leaks can be very 

challenging to find due to the type of soils in the area (leaks don’t surface). If the City continues 

their path to replace older mains, they will also continue to discover leaking service lines and 

mains and continue to reduce their overall system water loss. 

The City has not completed any recent energy or waste audits. 

System MDOC Target Rate
Average Existing Rate 

per EDU
Water Only $49.58 $47.60
Wastewater Only $31.88 $50.27
Combined $81.46 $97.87
Percent of Target Rate --- 120%
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4.0 NEED FOR PROJECT 

In addition to identifying deficiencies within a public utility system and developing alternatives to 

correct those deficiencies, a PER must also discuss the relevant need for the project to help 

communities prioritize capital projects and manage limited resources and budgets. The following 

subsections will provide an overview of the system needs. 

4.1 Health, Sanitation and Security 

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

City of Red Lodge has a few deficiencies within the water system that compromise the health and 

safety of the public. Lack of fire protection, dead-end mains and old cast iron mains are the largest 

community concern. 

4.1.1 Undersized Mains 

The system currently has multiple fire hydrants throughout the City that are served by 4” cast iron 

mains. This is clearly out of compliance with DEQ standards. Circular DEQ-1 states: 

The minimum size of water main for providing fire protection and serving fire hydrants 

must be six inches in diameter.  

The concern here is 4” lines, particularly corroded ones, present a significant restriction on 

capacity and hence fire protection. This deficiency represents a threat to public safety. Figure 4.1 

highlights the 4” water mains within the distribution system that have fire hydrants connected to 

them.  

Circular DEQ-1 discusses main size in section 8.2.2. it states that: 

The minimum size of water main in the distribution system where fire protection is not to 

be provided should be a minimum of three inches in diameter. 

The City has one known 2” water line serving as a water main without fire hydrants. This water 

line connects to the water main at the intersection of Kainu and Park avenue and continues north 

where it dead ends near the would-be intersection of 17th Street.  
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4.1.2 Dead-End Mains 

There are several dead end mains in the current distribution system, which in addition to 

significantly stifling fire flows, also presents a serious health concern. This is due to the stagnation 

of water that can occur in the main. As a result, the chlorine residual may decay significantly which 

produces an environment that permits bacteria to thrive, particularly if it is an aged cast iron main 

with scaled walls. Dead end mains are discussed in Circular DEQ-1 section 8.2.4, in which it is 

recommended that they be minimized and looped in the system whenever it is feasible to do so.  

The City’s dead-end mains can be seen in Figure 4.2, and are described below: 

1. South of Highway 212, an 8” line dead ends1200 feet north of the intersection of Highway 

212 and Ski Run Road.   

2. The main in South Adams Avenue dead ends near Beartooth Hideaway Inn.  

3. The water main in Park Avenue dead ends at the intersection of Park Avenue and Bear 

Creek Hill. 

4. The 2” water main in the southern portion of Kainu Avenue dead ends at what would be 

the intersection of 16th Street. 

5. The water main in South Adams Avenue dead ends on the west side of the intersection of 

South Adams Avenue and Highway 212. 

6. The water main in Kainu Avenue dead ends at what would be the intersection of Kainu 

Avenue and 15th Street.  
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4.1.3 System Pressure 

There is a significant need for additional pressure relief north of the intersection of Robison Lane 

and Broadway. DEQ-1 Section 7.3.1 requires: 

“The minimum working pressure in the distribution system should be 35 psi and the normal 

working pressures should be approximately 60 to 80 psi. When static pressures exceed 

100 psi, pressure reducing devices must be provided on mains or as part of the setting on 

individual service lines in the distribution system.”   

The static pressure on the farthest north fire hydrant near the hospital was measured to be 152 

psi. This is 150% of the recommended maximum system pressure of 100 psi.  Installation of 

pressure relieve valve(s) will be needed to reduce the pressure of this zone. Figure 4.2 shows the 

main pressures in the high pressure area. 

The existing PRV in White Avenue (PRV 1) consists of one 6” PRV without an additional fire flow 

PRV. In the case where the west bench water tower or Grant Avenue Well is out of commission, 

it is necessary to replace this PRV system with a new PRV vault which would include a normal 

operation PRV and an additional fire flow PRV.  This will increase system resiliency. Currently, in 

the event that the west bench tower is out of commission, the entirety of the historic commercial 

buildings do not have the needed 3,500 gpm fire flow. Addition of a secondary pressure relief 

valve at PRV 1 will allow the system to supply needed fire flow in the event the west bench tower 

is out of commission. 

4.1.4 Fire Flow 

In general, it was determined that capacity is restricted in the areas by aged 4-inch cast iron mains 

or dead ends. Locations with the most pronounced deficiency are in Figure 4.2 Inadequate Fire 

Flow map. The concerning areas include: 

1. Park Avenue-Park avenue is a 6” dead end main with fire hydrants. The available fire flow 

at the dead end is approximately 600 gpm.  

2. South Hauser between 17th Street and 19th Street. 17th street to 18th street in Hauser is 

4” CIP, and 18th Street to 19th Street may have a live 2” water main. The approximate 

available fire flow in the intersection of 18th Street of 780 gpm. 
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3. South Grant Between 22nd Street and 23rd. This section of Grant is 6” cast iron with a 

dead end in 23rd Street. The available fire flow at the dead end in 23rd Street is 

approximately 980 gpm. 

4. The west of the intersection of 22nd Street and White Avenue there is a section of 4” CIP 

main which supplies a hydrant. The available fire flow here is approximately 760 gpm 

Another concern is fire flow availability provided after the booster station. The booster station 

currently only provides available fire flows up to 1200 gpm in Country Club Estates and Spires 

subdivisions. The City Fire Chief stated that needed fire flows in the City’s residential areas is 

1500 gpm. When these fire flows are ran in the model, a zero pressure is given on the 16” 

transmission main from the west bench tank to the pumping station. The low pressure in the 

transmission main limits the booster station’s ability to provide the needed fire flow to the entirety 

of Zone 3 as shown on Figure 4.2. 

As mentioned in 4.1.3 above, PRV 1 limits needed fire flows in town in the event the west bench 

tank is out of commission.  

4.2 Aging Infrastructure 

The City of Red Lodge has been continually working to replace the aging infrastructure within the 

water system. Despite their efforts, there are still a large number of cast iron mains that are 

approximately 80 years old. Figure 4.2 identifies the cast iron mains located within the distribution 

system.  

As discussed in Chapter 3, tuberculation is a common problem in cast iron mains. Not only is the 

inside diameter of the pipe reduced, the roughness is also increased, which causes further 

hydraulic loss in the pipeline. The age and condition of the pipes results in a very inefficient 

system. In severe cases such as in Red Lodge, the tuberculation can also lead to pipe leaks. 

Leaky pipes contribute to not only water loss, but also expose the water distribution system to 

potential cross contamination.  

Since 2014 the City has experienced a 47% water loss, or on average of 79 million gallons a year.  

the Environmental Protection Agency (EPA) estimates that average water system losses should 

be less than 16% and up to 75% of that is recoverable. vii Red Lodge’s water loss is nearly triple 

the EPA estimate. This loss is attributed to old cast iron mains as well as old, leaky services.  
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Park Avenue and the line in 19th Street between Broadway and Hauser are asbestos cement pipe. 

Asbestos-cement pipe was used extensively in the mid-1900’s in potable water distribution 

systems, particularly in the western United States. The Chrysotile Institute estimates AC pipe life 

span at 70 years, but actual service life depends largely on pipe condition and working 

environment. Over time, AC pipe undergoes gradual degradation in the form of corrosion (i.e. 

internal calcium leaching due to conveyed water and/or external leaching due to ground water). 

Such leaching leads to reduction in effective cross section, which results in pipe softening and 

loss of mechanical strength. These lines experience frequent breaks from freezing in Red Lodge. 

The AC pipe is also extremely dangerous to live tap. With the City’s frequency of service failures, 

they are frequently exposed to the danger when a new tap is needed.  

Although the public works department does not spend an extraordinary amount of resources on 

repairing leaks on water mains, they do notice continual problems with leakage at the service line 

connections. Service line leakage is likely a major contributor to overall system water losses, 

which is very high. It is also worth noting that these leaks are extremely difficult to locate as the 

water rarely surfaces due to the extremely porous soils in the area. 

4.3 Reasonable Growth 

Population figures and projections were presented in Section 2.3. The population of the City of 

Red Lodge is anticipated to grow with a gradual increase through the planning period of 2040 to 

2,827 persons.  

Water demands were discussed in detail in Section 3.2.1 and were projected over the planning 

period. All design and planning are based upon the projected demands for an average day 

demand of 322,300 gpd and a peak demand of 773,600 gpd. 
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5.0 ALTERNATIVES CONSIDERED 

Numerous alternatives exist which would address the identified deficiencies within the City’s water 

system. Because several of the alternatives may not be viable for various reasons, the alternative 

screening process will be used to discuss the available alternatives and determine which ones 

are viable for detailed consideration in the alternative analysis in the next Chapter. 

5.1 Alternative Screening 

5.1.1 Supply Alternatives 

No supply deficiencies were identified within the City’s water system. Therefore, no other 

alternatives are necessary. 

5.1.2 Treatment Alternatives 

No treatment deficiencies were identified within the City’s water system. Therefore, no other 

alternatives are necessary. 

5.1.3 Storage Alternatives 

The storage deficiencies noted in Chapter 3 consist of standard maintenance repair of the tanks. 

The City is planning these repairs once a new inspection is completed. No other storage 

deficiencies were identified with the City’s water system. Therefore, no other alternatives are 

necessary. 

5.1.4 Pumping Station Alternatives 

The booster station currently only provides available fire flows up to 1200 gpm in Country Club 

Estates and Spires subdivisions. The City Fire Chief stated that needed fire flows in the City’s 

residential areas is 1500 gpm and 2000 gpm at the Clubhouse. When these fire flows are run in 

the model, a zero pressure is given on the 16” transmission main from the west bench tank to the 

pumping station, limiting the flows to the subdivisions.  The following alternatives have been 

identified as possible solutions. 

Alternative P-1:  No Action. The “No Action” alternative is an attractive alternative for 

communities since there are no capital costs associated with it. In this case, 
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the No Action alternative has a slightly negative impact on public health 

and safety in that the needed fire flow of 1500 gpm to the Country Club 

Estates and Spires Subdivisions is not available as the pumps can only 

supply 1200 gpm. The system can supply 80% of the needed residential 

fire flow. The system has adequate flow, pressure, and pump redundancy 

to supply water in all other cases except the fire flow. Since the system 

satisfies all other requirements this alternative will be considered further. 

Alternative P-2: Update Controls at the booster station. The option of updating controls to 

allow both pumps to run to provide the fire flows is not viable as the 

increased flow will cavitate pressures in the transmission main. This option 

also does not allow for system redundancy, in the event that one of the 

pumps is down, there wouldn’t be a back up pump available to supply 

needed fire flows. Therefore, this option will not be considered further. 

Alternative P-3 Add a fire flow pump to the booster station. The option of adding an 

additional fire flow pump to the booster station would satisfy the pump 

redundancy issue, but as with option P-2, this option is not viable as the 

low pressure in the transmission main limits the available flow to the 

pumps, therefore this option will not be considered further. 

Alternative P-4 Bypass Booster Station. This alternative would interconnect the 16” 

transmission main from the water treatment plant, prior to PRV 1, to the 16” 

transmission main between the west bench tank and the booster station 

and remove the existing booster station. This Alternative will provide the 

needed fire flow, allow the pressure on the 16” transmission main to 

increase so that additional services could be installed on the main, and the 

City will save on maintenance and energy costs of maintaining the booster 

station. Therefore, this alternative will be considered further. 

Alternative P-5 Move Booster Station. This alternative would remove the booster station in 

its current location and install a new booster station on the 16” transmission 

main closer to the west bench tank. This Alternative will provide the needed 

fire flow and allow the pressure on the 16” transmission main to increase 
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so that additional services could be installed on the main. Therefore, this 

alternative will be considered further. 

5.1.5 Distribution System Alternatives 

Distribution alternatives that were considered address fire flows, condition of the pipes, and dead 

end mains. In Addition, to determine the adequacy of the proposed alternatives for the distribution 

and to provide optimum design the computerized hydraulic model, as discussed in Section 3.3.6 

was used to identify the highest priorities within the distribution system and to help evaluate 

proposed alternatives.  The alternatives discussed below were narrowed down from the hydraulic 

model and considered the options to address the concerns within the distribution system. 

Alternative D-1:  No Action The “No Action” Alternative is sometimes an attractive alternative 

for communities since there are no capital costs associated with it. 

However, in this case, by not completing these improvements, public health 

and safety will be continuously at risk as a result of lack of fire flow capacity 

and continued high maintenance, water loss, and inoperable fire hydrants 

and valves. The City would still need to continue to repair the existing cast 

iron water main leaks which are draining their resources and exposing the 

system to various contaminants. By not making any improvements, the 

system will continue to operate in its current state and deteriorate further. 

Therefore, the no action alternative is not considered viable and will not be 

considered further. 

Alternative D-2: Park Avenue Project. This alternate would eliminate 4 dead ends within the 

distribution system, replace 6” AC main with 8” PVC and increase fire flows 

at four of the intersections which currently have less than 900 gpm fire 

flows. This alternative will be considered further. 

Alternative D-3 Pressure Relief in Zone 5 and Replace PRV 1. This alternative will install 

pressure reducing valves to reduce the pressures in Zone 5, which 

currently are in excess of 150 psi as well as replace the existing PRV in 

White Avenue, PRV 1, with a new PRV vault which will include a normal 

operation pressure relief valve as well as an additional fire flow pressure 

relief valve. This alternative would increase public health and safety by 

updating PRV 1 so that adequate fire flows can be conveyed through PRV-
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1. The PRV’s in Zone 5 would reduce system pressure and reduce water 

loss in the event of a break by bringing Zone 5’s pressure into compliance 

with DEQ requirements for system pressure. Therefore, this alternative will 

be considered further. 

Alternative D-4 Replace all cast iron mains. This alternative will be analyzed by breaking 

the pipe replacement into four options, options A through D. The options 

will be prioritized by comparing each option’s need for fire flow 

improvement, pipe diameter to meet DEQ’s minimum 6” diameter to supply 

fire hydrants, and will reduce water loss through and potential 

contamination by removing all the cast iron mains in the system and 

replacing them with 8” PVC.  Therefore, this alternative will be considered 

further. 

Alternative D-5 Kainu Avenue Project. This alternate would eliminate 2 dead ends within 

the distribution system by constructing new 8” water main from Park 

Avenue, northward along the southern portion of Kainu Avenue to the 

approximate intersection of 15th Street. to connect to the water main in the 

northern portion of Kainu Avenue. By connecting the two dead end mains 

in Kainu, system pressures in North Kainu will be improved. This alternative 

will be considered further. 

5.2 Pumping Station Alternatives 

Section 5.1 discussed various alternatives considered for the distribution system. The following 

alternatives were considered feasible and will be discussed in detail in this section.  

• Alt. P-1 No Action 

• Alt. P-4 Bypass Booster Station 

• Alt. P-5 Move Booster Station 

5.2.1 Alt. P-1 No Action 

This option includes keeping the booster station in its current condition. Alt. P-1 is an attractive 

alternative since there are no capital costs associated with it. In this case, the No Action alternative 

has a slightly negative impact on public health and safety in that the needed fire flow of 1,500 



City of Red Lodge  Water System PER 

 74  

gpm to the Country Club Estates and Spires Subdivisions is not available as the pumps can only 

supply 1,200 gpm. This alternate will maintain the current available fire flow to those subdivision 

of 80% of the needed fire flow.  Currently, the booster station has adequate flow, pressure, and 

pump redundancy to supply water in all other cases except the fire flow.  

Alt. P-1 will keep the static pressure on the 16” transmission main at its current levels. The 

transmission main in this alterative will not have adequate pressures to meet DEQ’s minimum 

static pressure for services, therefore the 16” main will remain functioning as a transmission main 

and any future services would require individual booster pumps.  

There will be no change to annual O&M, and energy use costs associated with Alt. P-1. 

5.2.2 Alt. P-4: Bypass Booster Station 

This option includes installation of a new 16” main from the water plant transmission main, down 

White Avenue and connecting to the existing 16” transmission main in between the west bench 

tank and the booster station. The existing 16” transmission main would remain connected to the 

west bench tank with a check valve that would open in the event the new 16” transmission main 

from the water treatment plant is out of commission. With Alternate P-4, water would be supplied 

to the subdivisions from the water plant sources. The fire flows in the subdivision will be increased 

to meet needed fire flow demands and the booster station removed.  

Installation of a PRV would be required near the existing pumping system and could potentially 

be installed in the existing pump house. The PRV system will include fire flow bypass so that the 

2,000 gallon needed fire flow can be supplied to the golf course club house. 

The City has a desire to supply water to the airport, but with existing pressures in the 16” line near 

the airport, a booster pump for that service would need to be installed. This option allows for 

adequate pressures to serve the airport. Also, fire flows are greatly increased in the 16” main from 

less than 500 gpm to greater than 2,500 gpm. Static pressures in the main will be increased from 

a low of 11 psi to just over 70 psi.  

A normally closed valve will be installed at the high pressure tie in to prevent excessive pressure 

loss in the transmission main to the subdivisions in the unlikely event of a break in the 

transmission main from the water treatment plant transmission main. The valve will automatically 

open the line to the west bench water tank if the main pressure drops below 10 psi. The valve will 

be integrated with the City’s existing SCADA system to alarm them of the pressure loss.  
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Design Criteria 

The new main and PRV will be constructed following DEQ-1. 

Permitting would involve obtaining DEQ approval of the project plans and specifications. If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ. 

Map 

The map in Figure 5:1 shows the layout of the proposed system improvements. 

Environmental Impacts 

This alternative will have very few environmental impacts. The new water main, and PRV will be 

placed within City streets surrounded by already developed lots. 

No known floodplains, wetlands, endangered species, historical or archeological properties are 

anticipated to be disturbed as a result of the project. 

Land Requirements 

The project will be constructed entirely within City Right-of Way.  

Potential Construction Problems 

A geotechnical investigation will need to be completed to ensure the soils are suitable for 

construction or to determine if any special design requirements will be necessary. Soils within the 

general vicinity of the City are similar in nature and have been suitable for development. Larger 

coble may be encountered and may need to be screened from the excavated material prior to 

backfill. Cost for a geotechnical evaluation are factored into the cost estimate.  

The two southernmost blocks in White avenue where the water main will be constructed have 

existing sanitary sewer and storm sewer. Sewer and water main separation will be maintained 

per DEQ-1. 
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Sustainability Considerations 

This option will improve the City’s energy use by removing the need for pumping. The proposed 

project will remove the City’s only booster station, allowing pressures to be supplied to Country 

Club Estates, Spires Subdivision, and a water service to the airport without pumping. 
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Water and Energy Efficiency 

This option has a significant positive impact on energy efficiency. The existing pumping station 

requires a significant amount of power use to operate full time. With this main connection and the 

removal of the pumps, fire flow and needed pressure will be provided without the use of power 

needed for the pumps. The PRV can be installed in the existing booster station building. The 

building will need a power supply for lighting and heating.  

Green Infrastructure 

This alternate will reduce the City’s use of natural resources by removing the power use 

associated with the current booster station. The City used 45,717 kWh which cost $4,800 in 2019 

to power the booster pumps, see Table 3-11. This option will add a PRV in the existing booster 

station which has an estimated power use similar to the existing PRV in White Avenue which used 

6,439 kWh which cost $870 in 2019, See Table 3-10. Therefore, Alt P-4 could potentially reduce 

the City’s energy usage by nearly 40,000 kWh annually, saving the City up to $4,000 annually. 

Other 

This option increases the City’s water distribution system resiliency. Approximately ¼ of 

residential neighborhood area served by the City’s water system has water currently supplied 

through the booster station. There are redundant pumps in the booster station in case of pump 

failure, however, the pump station is vulnerable to power-outage. The system currently depends 

on the booster pumps to normal flows and fire flows. With the proposed improvements, needed 

fire flow and day demands can be supplied to these residences in the event of a power outage. 

The transmission main will have a minimum static pressure of 70 psi, which will allow a service to 

the airport and potential future water services along Airport Road.  

Cost Estimates 

Table 5.1 presents an estimated opinion of probable cost for Alternative P-4, 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. 
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Table 5-1 Opinion of Probable Cost for Alt. P-4: Bypass Booster Station 

 

  

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 2 $8,000 $16,000
Swing Check Valve EA 1 $15,000 $15,000
Specialty Valve Vault, Piping and Contols LSM 1 $30,000 $30,000
16"x16" Tee EA 1 $4,500 $4,500
16" Cap EA 1 $3,000 $3,000
Abandon Water Main EA 1 $2,500 $2,500
Under Ground Utility Crossing EA 80 $500 $40,000
16" PVC Water Main LF 3,500 $90 $315,000
Flowable Fill CY 30 $250 $7,500
16" Gate Valve EA 6 $7,000 $42,000
16" Bend EA 7 $3,500 $24,500
Remove Pumps LSM 1 $10,000 $10,000
Install PRV's in Existing Building LSM 1 $60,000 $60,000
Type A Surface Restoration (Asphalt) LF 3,000 $60 $180,000

$750,000
Mobilization 10.00% $75,000
Traffic Control 2.5% $2,000

$827,000
2022 Construction Cost2 3.0% annually $904,000
Contingency 10.0% $91,000

$995,000
Geotechnical Investigation $20,000
Engineering 20.0% $199,000
Legal and Administrative 2.0% $20,000

$1,234,000

Total: D-4 2022 Construction Cost:

Total: D-3 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

OPINION OF PROBABLE COST
City of Red Lodge 2020 Water PER

Alternate P-4 Bypass Booster Station

Subtotal 2019 Construction Cost
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Table 5-2 Alternative P-4 Opinion of Probable Annual O&M Costs 

 

5.2.3 Alt P-5: Move Booster Station 

The booster station’s current location limits its ability to provide fire flows to Country Club Estates 

and Spires subdivision as the 16” transmission main in between the west bench storage tank and 

the booster station limits flow capacity. When fire flows are modeled, the flows are limited by a 

zero pressure section in the 16” transmission main. This alternative includes demolition of the 

existing booster station and construction of a new booster station near the west bench tank on 

the 16” transmission main to remove the low pressure from the system.  

A new 25’x30’ concrete masonry unit (CMU) building will be constructed near the existing west 

bench water tank. A total of 4 pumps will be required, all of which will have VFD’s. One pump will 

be a smaller pump sized to supply the average day demand flow. The second pump will be sized 

to aid the fist pump during the peak hour demand. The third pump will be the same size as the 

second and will be installed as a redundant pump. The fourth pump will be sized to supply the 

needed 2,500 gpm fire flow demand.  Controls will be integrated with the City’s existing SCADA 

system.  

This booster station will require three-phase power be ran to the new building. A back-up power 

source will be provided by a generator. The pump head will be sized to add approximately 40 psi 

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1

Present Worth2

-$                           
Electrical Costs ($4,000) 1 (4,000)$               (77,534.50)$             

-$                         -$                               
-$                         -$                               

(4,000)$           (77,534)$             
1,234,000$               

1,156,000$         
Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Alternative Total Present Worth

CITY OF RED LODGE 2019 WATER PER
PRESENT WORTH ANALYSIS

Alternative P-4: Bypass Booster Station

O&M Item

Distribution System Improvements

Total O&M Present Worth
Capital Cost
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of head to the system in order to match the existing system pressure after the current booster 

station. 

The existing booster station will be demolished and the underground 8” water main piping will be 

reconnected at the existing booster station. A security fence with a gate will be installed around 

the perimeter of the building. An access road will be constructed off of Airport Road. 

Design Criteria 

Permitting would involve obtaining DEQ approval of the project plans and specifications. If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ. 

Map 

Figure 5.2 below illustrates Alternate P-5 improvements. 

Environmental Impacts 

This alternative will have very few environmental impacts. The new booster station will be located 

near the existing west bench tank along Airport Road.  

No known floodplains, wetlands, endangered species, historical or archeological properties are 

anticipated to be disturbed as a result of the project. 

Land Requirements 

The project will be constructed entirely within City Right-of Way and City property. 

Potential Construction Problems 

A geotechnical investigation will need to be completed to ensure the soils are suitable for 

construction or to determine if any special design requirements will be necessary. Soils within the 

general vicinity of the City are similar in nature and have been suitable for development. Larger 

coble may be encountered and may need to be screened from the excavated material prior to 

backfill. Cost for a geotechnical evaluation are factored into the cost estimate.  

  





City of Red Lodge  Water System PER 

 83  

Sustainability Considerations 

Water and Energy Efficiency 

This project includes removal of the current booster station and construction of a new booster 

station. With addition of larger pumps for average flow demand and the fire flow pump, electricity 

use is likely to increase. 

Green Infrastructure 

Alternate P-5 will have little impact on green infrastructure. Construction of a new booster station 

building, access road and piping will be installed on the west side of Airport road near the existing 

west bench water tower. The existing booster station will be demolished. 

Other 

Annual operation and maintenance duties of Alternate P-5 will likely similar to the O&M 

requirements of the existing booster station.  

Cost Estimates 

Table 5.3 presents an estimated opinion of probable cost for Alternative P-5, 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. 
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Table 5-3 Opinion of Probable Cost for Alt. P-5: Move Booster Station 

 

  

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 2 $8,000 $16,000
25x35 CMU Pump Building LSM 1 $220,000 $220,000
Three Phase Power to Building LF 1,300 $12 $15,600
16" Water Main LF 70 $100 $7,000
16" Valve EA 2 $9,000 $18,000
16"Tee EA 1 $5,500 $5,500
16" Bend EA 3 $4,500 $13,500
14" Water Main LF 40 $95 $3,800
14" Valve EA 2 $8,000 $16,000
14" Tee EA 1 $3,500 $3,500
14" Bend EA 2 $3,000 $6,000
Pumps and Piping LSM 1 $140,000 $140,000
Controls LSM 1 $60,000 $60,000
Electrical Panel LSM 1 $34,000 $34,000
Generator and Automatic Transfer Switch EA 1 $70,000 $70,000
Building Electrical LSM 1 $95,000 $95,000
Demolish Existing Pump Building LSM 1 $35,000 $35,000
Reconnect 8" Water Main at Existing Building LSM 1 $8,000 $8,000
Gate EA 1 $2,000 $2,000
Security Fence LF 260 $25 $6,500
Site Grading and Access Road LSM 1 $25,000 $25,000

$801,000
Mobilization 10.00% $81,000
Traffic Control 2.5% $3,000

$885,000
2022 Construction Cost2 3.0% annually $967,000
Contingency 10.0% $97,000

$1,064,000
Geotechnical Investigation $20,000
Engineering 20.0% $213,000
Legal and Administrative 2.0% $22,000

$1,319,000Total: D-5 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are projected to 
2020 using 3.0% factor.

OPINION OF PROBABLE COST
City of Red Lodge 2020 Water PER
Alternate P-5 Move Booster Station

Subtotal 2019 Construction Cost

Total: D-5 2022 Construction Cost:



City of Red Lodge  Water System PER 

 85  

Table 5-4 Alternative P-5 Opinion of Probable Annual O&M Costs 

 

5.3 Distribution System Alternatives 

Section 5.1 discussed various alternatives considered for the distribution system. The following 

alternatives were considered feasible and will be discussed in detail in this section: 

• Alt. D-2: Park Avenue 

• Alt. D-3: Pressure Relief Valve Zone 5 and Replace PRV 1 

• Alt. D-4: Replace Cast Iron Mains 

• Alt. D-5: Kainu Avenue 

5.3.1 Alt. D-2: Park Avenue 

Four dead ends will be eliminated with construction of this project, fire flows will be improved, 

undersized water mains will be replaced, and fire hydrants will be added. Freezing mains will be 

reduced by eliminating dead ends increasing water main cover. 

The shallow 6” AC main in Park Avenue will be replaced with an 8” main. The dead end in Park 

Avenue will be eliminated by continuing new main westward in Bear Creek Hill Road and 

continuing westward to cross Rock Creek and Broadway Avenue to connect to the existing dead 

end in South Adams Avenue.  

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1

Present Worth2

-$                               
Electrical Costs $10,000 1 10,000$              193,836.24$            

-$                         -$                               
-$                         -$                               

10,000$          193,836$            
1,319,000$               

1,513,000$         
Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Capital Cost
Alternative Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative P-5: Move Booster Station

O&M Item

Distribution System Improvements

Total O&M Present Worth
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The dead end in South Grant Avenue will cross Highway 212 to connect to the dead end on the 

water main which runs along the east side of Highway 212. A PRV will be installed at this 

connection to reduce pressure from the Highway 212 main. The existing static pressures at the 

eastern main is 100 psi. The PRV will reduce the pressure to approximately 48 psi to match the 

existing system pressure.  

With construction of this project available fire flow on the southeastern quadrant of town will be 

greatly improved. Figure 5.3 Alternate D-2 Fire Flow Map shown below illustrates the improved 

fire flow as a result of Alternate D-2. 

Design Criteria 

The water main improvements will be the replacement of all existing hydrants, hydrant lead lines 

with auxiliary valves, replacement of all existing gate valves and water services from the main to 

the curb stops. In addition to the portions of water main being replaced, new mains will be installed 

to eliminate dead ends.  Additional fire hydrants and valves will also be installed to bring the 

system into compliance with DEQ Circular 1, which were listed in Chapter 3.     

Permitting would involve obtaining DEQ approval of the project plans and specifications.  If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ.   

Other permits could include occupancy permits from the Montana Department of Transportation 

for all work within State right-of-way. 

Map 

Alternate D-2 is shown in Figure 5.4 below. 

Environmental Impacts 

All improvements will be constructed in existing City Streets and right of ways. A water main will 

need to be constructed under Rock Creek. In order to cross Rock Creek HDPE water main will 

be horizontal directional drill (HDD) under both Rock Creek and Broadway Avenue. No Wetlands 

or environmentally sensitive areas will be disturbed and the AC main will be abandoned. 
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Land Requirements 

The work within Montana Department of Transportation right-of-way will require occupancy 

permits.  

Potential Construction Problems 

Although this project replaces existing mains, there are still several challenges that will need to 

be addressed during construction. Temporary water will need to be installed to each of the homes 

affected by the main replacement. Traffic control will need to be established to route traffic around 

project sites that follows MUTCD standards, especially in the highways.  

A geotechnical investigation will need to be completed to ensure the soils are suitable for 

construction or to determine if any special design requirements will be necessary. Soils within the 

general vicinity of the City are similar in nature and have been suitable for development. Larger 

coble may be encountered and may need to be screened from the excavated material prior to 

backfill. Cost for a geotechnical evaluation are factored into the cost estimate.  

The crossing of Rock Creek and Broadway will need to be directional drilled under the creek and 

Broadway Avenue to the connection in South Adams Avenue. The Broadway crossing at Grant 

Avenue will be open cut. As this is in MDT right of way, flowable fill backfill will be required.  

Sustainability Considerations 

The existing distribution system has inadequate cover and six dead ends which cause excessive 

water main freezes which create frequent breaks. With the project’s additional cover and removal 

of the dead ends, the risk of these breaks caused by freezing will be reduced, thus reducing the 

City’s water loss as well as energy use from the well pumps. 

Water and Energy Efficiency 

Since the new mains will result in significantly less breaks and freezes compared to the existing 

mains, they would require fewer repairs and maintenance and reduced water loss from leaks. 

Consequently, less energy would be needed for pumping the water from the wells, disinfection, 

running heavy equipment, transporting materials and flushing the water system.  
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Green Infrastructure 

This alternative would reduce amount of groundwater removed from the aquifer and the amount 

of energy consumed by the City, thus reducing the City’s use of natural resources. 

Other 

By decreasing the amount of water leaks, the City will also spend less on O&M costs due to 

decreases in City personnel time, operation of heavy equipment costs, repair parts, and surface 

repair costs.  

Cost Estimates 

Table 5.5 presents an estimated opinion of probable cost for Alternative D-2, and Table 5.6 

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.  
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Table 5-5 Opinion of Probable Cost for Alt. D-2: Park Avenue  

 

Item Unit Quantity Unit Cost 1 Total

Connect to Existing Water Main LSM 4 $10,000 $40,000

Pressure Relief Valve System LSM 1 $150,000 $150,000

Directional Drill Under Highway and Rock Creek LF 180 $500 $90,000

8" HDPE Water Main LF 180 $50 $9,000

14" Steel Casing LF 80 $350 $28,000

8" Restrained PVC Carrier Pipe LF 80 $85 $6,800

Flowable Fill in MDT Right-of-Way CY 45 $60 $2,700

8" PVC Water Main LF 2,700 $70 $189,000

8" Gate Valve EA 8 $2,000 $16,000

8"x6" Tee EA 3 $900 $2,700

6" Fire Hydrant Assembly with Gate Valve EA 3 $5,800 $17,400

6" PVC Water Main (FH Lead) LF 50 $65 $3,250

8" Bend EA 9 $800 $7,200

1" Corporation Stop Assembly EA 21 $525 $11,025

1" Poly Service Line w/ Insulation LF 315 $50 $15,750

1" Curb Stop Assembly EA 21 $600 $12,600

Remove Existing Fire Hydrant EA 3 $1,000 $3,000

Abandon Existing Main EA 1 $4,500 $4,500

Underground Utility Crossing EA 10 $750 $7,500

Exploratory Excavation HR 10 $175 $1,750

Type A Surface Restoration (Highway) SY 150 $100 $15,000

Type A Surface Restoration (Asphalt) SY 3,650 $60 $219,000

Type B Surface Restoration (Aggregate) SY 280 $16 $4,480

Type C Surface Restoration (Grass) SY 560 $12 $6,720

$864,000

Mobilization, Bonding, Etc. 10.0% $87,000

Traffic Control 2.5% $22,000

$973,000

2022 Construction Cost2 3.0% annually $1,063,000

Contingency 10.0% $107,000

$1,170,000

Geotechnical Investigation $20,000

Engineering 20.0% $234,000

Easement Acquisition $40,000

Legal and Administrative 2.0% $24,000

$1,488,000
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

City of Red Lodge 2019 Water PER

OPINION OF PROBABLE COST

Alternate D-2 Park Avenue Water Main

Subtotal: 2019 Direct Construction Cost

Total: 2019 Construction Cost

Total: D-2 2022 Capital Cost

Total: 2022 Construction Cost
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Table 5-6 Opinion of Probable Annual O&M Costs  Alt. D-2 

 

5.3.2 Alt. D-3: Pressure Relief Valve Zone 5 and Replace PRV 1 

Alternate D-3 will reduce pressures in Zone 5 as shown Figure 4.3 and includes replacement of 

the PRV in White Avenue (PRV-1). Pressures in Zone 5 is in excess of 150 psi. In order to reduce 

pressures west of Broadway Avenue and North of 2nd Street two pressure relief valves will need 

to be installed. One in Hauser Avenue between 5th Street and 1st Street and the other in Broadway 

between 5th Street and 1st Street. This will reduce pressures so that the maximum pressure in the 

zone is decreased to less than 100 psi. The PRV’s will be installed in a vault which will contain 

one PRV for normal flows, and an additional PRV for fire flows.  

There is also a strong need to replace PRV 1. The PRV vault has one 6” pressure relief valve, 

but no secondary fire flow bypass PRV. The existing vault may be large enough to keep in place, 

however, it is very likely the space available in the PRV is not enough to install the piping and a 

new fire flow PRV. For the purpose of this PER, it will be assumed that a new vault is needed. 

Design Criteria 

The water main improvements will include replacement of one pressure reducing valve vaults in 

White Avenue with a PRV vault sized to properly handle fire flows, as well as addition of two new 

pressure reducing valve vaults near 2nd Street to reduce pressure to the high pressure zone 

identified in Chapter 5. Each PRV vault will include the needed PRV(s), vault, piping and needed 

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1 Present Worth 2

-$                      
3 Leak Repairs Per Year ($6,000) 1 (6,000)$             (116,301.75)$      

-$                        -$                           
-$                        -$                           

(6,000)$            (116,302)$          
1,488,000$          

1,372,000$        
Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Total O&M Present Worth
Capital Cost

Alternative Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-2: Park Avenue

O&M Item

Distribution System Improvements
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valving for installation of a complete pressure reducing system. The PRV vaults will be installed 

to bring the system into compliance with DEQ Circular 1, Section 7.3.1 which requires:     

 “The minimum working pressure in the distribution system should be 35 psi and the 

normal working pressures should be approximately 60 to 80 psi. When static pressures 

exceed 100 psi, pressure reducing devices must be provided on mains or as part of the 

setting on individual service lines in the distribution system.”   

Permitting would involve obtaining DEQ approval of the project plans and specifications.  If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ.   

Other permits could include occupancy permits from the Montana Department of Transportation 

for all work within State right-of-way. 

Map 

Alternative D-3 is shown in Figure 5:5 below. 

Environmental Impacts 

Since construction will take place within improved City streets, there are no anticipated negative 

environmental impacts associated with this alternative. No wetlands or environmentally sensitive 

areas will be disturbed.  

Land Requirements 

The work within Montana Department of Transportation right-of-way near the intersection of 

Broadway and 2nd Street will require occupancy permit.  

All other work in this alternate would be completed within existing City rights-of-way and will not 

require easement acquisitions.  

Potential Construction Problems 

A geotechnical investigation will need to be completed to ensure the soils are suitable for 

construction or to determine if any special design requirements will be necessary. Soils within the 
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general vicinity of the City are similar in nature and have been suitable for development. Larger 

coble may be encountered and may need to be screened from the excavated material prior to 

backfill. Cost for a geotechnical evaluation are factored into the cost estimate.  

Isolation of the existing mains may require additional valves be installed. Temporary water will 

need to be installed to each of the homes and businesses affected by the PRV installation.  

Isolation of the mains due to non-working valves may create areas that have to be live tapped.  

Traffic control will need to be established to route traffic around project sites that follows MUTCD 

standards, especially in the highway where it will impact the business district. 

Sustainability Considerations 

In the event of a leak in the high pressure zone where pressure can reach over 150 psi, a 

considerable amount of water loss will occur. This high pressure also increases the likelihood of 

service breaks, as well as user plumbing breaks. Reducing the pressure will reduce break 

frequency as well as the volume of water loss associated with those breaks.  

Water and Energy Efficiency 

Since the reduced pressure to the mains will decrease the number of leaks compared to the 

existing pressures, they would require fewer repairs and maintenance. Consequently, less energy 

would be needed for pumping the water from the wells, disinfection, running heavy equipment, 

transporting materials and flushing the water system. Also, in the event of a leak considerably 

less volume of water will be lost with decreased pressures.  

Green Infrastructure 

This alternative would reduce amount of groundwater removed from the aquifer and the amount 

of energy consumed by the City, thus reducing the City’s use of natural resources.  

Other 

By decreasing the amount of water leaks, the City will also spend less on O&M costs due to 

decreases in City personnel time, operation of heavy equipment costs, repair parts, and surface 

repair costs. Reducing the pressure will also reduce the risk to breaks within residences and 

business.  
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Cost Estimates 

Table 5.7 presents an estimated opinion of probable cost for Alternative D-3. The opinion of 

probable costs assumes that the PRV at Broadway and 2nd Street will be located no further away 

from the main then 35 feet. Table 5.8 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.  
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Table 5-7 Opinion of Probable Cost for Alt. D-3: Pressure Reducing Valves 

 

Item Unit Quantity Unit Cost 1 Total

Remove Existing PRV Vault LSM 1 $10,000 $10,000

New PRV Station LSM 1 $150,000 $150,000

Connect to Existing Main EA 2 $10,000 $20,000

16" PVC Water Main LF 20 $120 $2,400

16" Bend EA 2 $1,400 $2,800

Type C Surface Restoration (Grass) SY 100 $12 $1,200

$187,000

Item Unit Quantity Unit Cost 1 Total

New PRV Station LSM 2 $150,000 $300,000

Connect to Existing Main EA 4 $10,000 $40,000

Abandon Existing Main EA 2 $4,500 $9,000

12" PVC Water Main LF 70 $100 $7,000

12" Bend EA 2 $1,200 $2,400

8" PVC Water Main LF 30 $70 $2,100

8" Bend EA 2 $800 $1,600

Flowable Fill MDT Right of Way CY 110 $60 $6,600

Exploratory Excavation HR 10 $175 $1,750

Type A Restoration (Asphalt-MDT) SY 47 $100 $4,667

Type A Restoration (Asphalt) SY 50 $60 $3,000

Type C Surface Restoration (Grass) SY 100 $12 $1,200

$380,000

$567,000

Mobilization, Bonding, Etc. 10.0% $38,000

Traffic Control 2.5% $10,000

$995,000

2022 Construction Cost2 3.0% annually $1,087,000

Contingency 10.0% $109,000

$1,196,000

Geotechnical Investigation $10,000

Engineering 20.0% $240,000

Easement Acquisition $40,000

Legal and Administrative 2.0% $24,000

$1,510,000
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

2nd Avenue North Pressure Relief System

White Avenue PRV Replacement

Subtotal: White Avenue PRV Direct Construction Cost

White Avenue and 2nd Avenue North PRV Subtotal:

Total: D-3 2019 Construction Cost:

Total: D-3 2022 Construction Cost:

OPINION OF PROBABLE COST

City of Red Lodge 2019 Water PER

Alternate D-3 Pressure Reducing Valves

Subtotal: 2nd Ave North PRV Direct Construction Cost

Total: D-3 2022 Capital Cost
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Table 5-8 Operation and Maintenance Cost Alt. D-3: Present Value 

 

5.3.3 Alt. D-4: Replace Cast Iron Mains  

Due to the condition and age of the cast iron mains in the existing system, this alternate includes 

replacement of all of the cast iron mains regardless of size. Most mains are 4” and 6” but would 

be upsized to 8” mains in accordance with the recommendations from the water model. The 8” 

pipes have a significant hydraulic benefit over 6” pipes and greatly improve fire flows throughout 

the entire distribution system. The locations of these existing cast iron mains were compiled using 

as-builts from the City’s projects starting from 1994. Size, type and location of each main should 

be field verified prior to the design phase. 

The method of pipeline replacement is anticipated to be typical open trenching for all the mains. 

Trenchless technologies such as pipe bursting can be completed on pipelines as small as 4” in 

diameter. However, costs to burst the smaller diameter pipelines are higher. Pipe bursting would 

likely also be challenging given the anticipated condition of the existing cast iron mains (high 

tuberculation). In general, pipeline replacements identified in the alternative are located within 

street right of way where there is not a major concern with width restrictions. 

Within this alternative, there are priorities of replacement based upon condition, size, and fire flow. 

The cast iron water main replacement will be prioritized by defining 3 Priorities. These options are 

shown on Figure 5:6 Alt. D-4 Replace Cast Iron Water Mains and are as described below: 

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1 Present Worth 2

-$                            
Leak Repairs ($2,000) 1 (2,000)$           (38,767.25)$          
Energy Costs $1,600 1 1,600$             $31,013.80

-$                      -$                            
(400)$             (7,753)$                

1,510,000$           
1,502,000$         

Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Alternative Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-3: Pressure Reducing Valves

O&M Item

Distribution System Improvements

Total O&M Present Worth
Capital Cost
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 Priority 1  

Alternative D-4 Priority 1 project includes the portions of water main within the City that are 

undersized deteriorating cast iron mains which frequently break and freeze as a result of 

inadequate cover.  As a result of the leaking mains, inadequate main size, and inadequate fire 

hydrant spacing, these blocks also have inadequate available fire flows.  

Alternate D-4 Priority 1 includes replacing CIP in Grant Avenue from 20th Street to 22nd Street. 

This section of water main is currently a 4” cast iron main, which frequently breaks and freezes 

as a result of inadequate cover. Construction Plans are currently being prepared for the 

replacement of this project so that once funding for the project is established, construction can 

begin. 

 Priority 1 also includes several blocks in Hauser Avenue. The water main in Hauser Avenue from 

13th Street to 19th Street also has inadequate cover and frequently breaks or freezes. This includes 

4” CIP in South Hauser Avenue between 19th Street and 13th Street. It is unknown if the water 

main in South Hauser Avenue from 19th Street to 17th Street is 2” CIP or 4” CIP. For purpose of 

this report it is assumed the line is 4” CIP.   

Priority 2 

Alternative D-4 Priority 2 projects include the remaining 4” cast iron water mains within the 

distribution system. The water mains in Priority 2 are inadequately sized. As mentioned in Chapter 

3, the City has been replacing water mains since 1994. These sections of main are one-block 

sections of main with fire hydrants at the intersections being supplied by adequately sized, new 

mains. Similar to the cast iron mains in Priority 1, these lines have continuing breaks, leaks, and 

inadequate cover which increases the risk of freezing. The Priority 2 water main locations are 

shown in Figure 5:6. and are described as follows: 

• ¼ block of 4” CIP main in the west end of 21st Street.  

• 1 block of 4” CIP in 16th Street between Broadway Avenue and Platt Avenue. 

• 1 block of 4” CIP in 13th Street between Adams Avenue and Word Avenue. 

• ½ block of 4” CIP in 11th Street between Word Avenue and Villard Avenue. 

• 2 blocks of 4” CIP in 9th Street between Adams Avenue and Hauser Avenue. 

• 1 block of 4” CIP in 8th Street between Word Avenue and Hauser Avenue. 

• 1 block of 4” CIP in 7th Street between Word Avenue and Hauser Avenue. 
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Priority 3 

Alternative D-4 Priority 3 includes replacing the remaining 6” cast iron mains within the City. 

Priority 3 water mains are adequately sized to supply fire suppression. Similar to the cast iron 

mains in Priority 1 and Priority 2, these lines have continuing breaks, leaks, and inadequate cover 

which increases the risk of freezing. The Priority 3 water main locations are shown in Figure 3.5. 

and are described as follows: 

• 1 block in Grant Avenue from what would be the intersection of 23rd Street to 22nd Street. 

• 1 block behind Frontier Communities between Grant Avenue and Adams Avenue. 

• 2 ½ blocks in Adams Avenue from Broadway Avenue to midway between 22nd Street and 

21st Street. 

• 2 blocks in 11th Street between Villard Avenue to Broadway Avenue. 

• 1 block in 10th Street between Broadway Avenue and Platt Avenue. 

• 3 blocks in 7th Street between Hauser Avenue and Haggin Avenue. 

It is important to note that the dead end water mains in Grant Avenue and Adams Avenue in 

Priority 3 result in low available fire flows at those intersections. This low available fire flow issue 

is being addressed in Alternative D-2 Park Avenue. 

The table below is provided to summarize the methodology used to prioritize Alternative D-4 

options. The fire flow column has the number of intersections with low fire flows, the leaks column 

has the number of blocks with leaky pipes, and the diameter column has the number of blocks 

that do not meet DEQ’s minimum requirement of 6”. 

Table 5-9 Alt. D-4 Option Comparison 

 

With construction of this project available fire flow on these mains will meet the needed fire flow 

demands. The improved fire flow as a result of Alternate D-4 are given in the water model results 

appendix. 

Alt. D-4 Option Fire Flow Leaks Diameter Score
Priority 1 10 8 5 23
Priority 2 1 8 8 17
Priority 3 2 10 0 12
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Design Criteria 

The water main improvements will be the replacement of all existing hydrants, hydrant lead lines 

with auxiliary valves, replacement of all existing gate valves and water services from the main to 

the curb stops. In addition to the portions of water main being replaced, new mains will be installed 

to eliminate dead ends.  Additional fire hydrants and valves will also be installed to bring the 

system into compliance with DEQ Circular 1, which were listed in Chapter 3.     

Permitting would involve obtaining DEQ approval of the project plans and specifications.  If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ.   

Map 

Alternate D-4 is shown in Figure 5.6. 

Environmental impacts 

General environmental conditions were discussed in Section 2.2. Although a significant amount 

of ground will be disturbed, the pipeline will be located underground and will not have a long-term 

impact on the environment. In addition, the ground affected by these improvements has been 

previously disturbed through previous water line installations, construction of streets, and/or 

construction of buildings. No environmental problems are anticipated. 

Land Requirements 

The improvements in Alternate D-4 replace existing water mains. The City already owns the land 

or has an existing easement for the water mains. Most of the City’s existing water mains are in 

alley’s or streets, which the City has jurisdiction over. The improvements do not include any work 

to be conducted within MDT right-of-way. 

Potential Construction Problems 

Although this project replaces existing mains, there are still several challenges that will need to 

be addressed during construction. Temporary water will need to be installed to each of the homes 

affected by the main replacement. Traffic control will need to be established to route traffic around 

project sites.  
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A geotechnical investigation will need to be completed to ensure the soils are suitable for 

construction or to determine if any special design requirements will be necessary. Soils within the 

general vicinity of the City are similar in nature and have been suitable for development. Larger 

coble may be encountered and may need to be screened from the excavated material prior to 

backfill. Cost for a geotechnical evaluation are factored into the cost estimate.  

Sustainability Considerations 

The existing cast iron water mains in the distribution system have frequent breaks and have 

excessive leaks. The City currently has a 47% water loss. Alternate D-4 will replace the remaining 

cast iron mains with new PVC mains which will be cutting up to 25% of the lost water, reducing 

energy usage from well pumps. 

Water and Energy Efficiency 

Since the new mains would not have nearly the number of leaks compared to the existing mains, 

they would require fewer repairs and maintenance. Consequently, less energy would be needed 

for pumping water from the wells, disinfection, and running heavy equipment, transporting 

materials and flushing the water system. 

This alternative will reduce energy consumption of the community. Table 3-9 summarizes the 

energy usage and cost at the well pumps in 2019. Annual electricity used at the wells costs the 

City nearly $30,000 annually. Estimating a 25% reduction in water lost, thus a 25% reduction in 

well pump power usage, would mean an annual savings of 50,980 kWh, and potentially $7,000 

in energy costs for supplying the water lost per year. 

Green Infrastructure 

This alternative would reduce the amount of groundwater removed from the aquifer. This City 

currently loses nearly 79 million gallons of water annually. Alternate D-4 could potentially reduce 

that leakage by 25%, saving approximately 20 million gallons of water.  

Other 

By decreasing the amount of water leaks, the City will also spend less on O&M costs due to 

decreases in City personnel time, operation of heavy equipment costs, repair parts, and surface 
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repair costs. Operability of the distribution system will be improved with valves which will allow 

the City to more efficiently isolate sections of water main.   

Alternate D-4 will increase the distribution system resiliency, as the existing line’s pinhole leaks 

expose the City to potential contamination into their water system. 

Cost Estimates 

Tables 5.10 through 5.12 present estimated opinion of probable cost for the Alternative D-4 

Options. Table 5.13 shows the total cost of Alternate D-4.  
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Table 5-10 Opinion of Probable Cost for Alt. D-4 Priority 1-Grant Avenue and Hauser Avenue 

 

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 3 $4,500 $13,500
8" PVC Water Main LF 750 $70 $52,500
8"x8"x8" Tee EA 1 $2,000 $2,000
8" Gate Valve with Valve Box EA 3 $2,000 $6,000
Fire Hydrant Assembly with Gate Valve EA 1 $5,800 $5,800
8"x6" Reducer EA 1 $600 $600
8"x8"x6" Tee EA 1 $1,500 $1,500
Remove Fire Hydrant Assembly EA 1 $1,000 $1,000
1" Poly Service with insulation LF 620 $50 $31,000
1" Curb Stop Assembly EA 13 $600 $7,800
1" Corporation Stop Assembly EA 13 $525 $6,825
Type A Surface Restoration (Asphalt) LF 340 $60 $20,400
Type B Surface Restoration (Aggregate) LF 1,020 $25 $25,500
Underground Utility Crossing EA 6 $500 $3,000

$178,000

Connect to Existing Main EA 6 $4,500 $27,000
Abandon Water Main EA 2 $4,500 $9,000
8" PVC Water Main LF 2070 $70 $144,900
8" Cross EA 1 $2,200 $2,200
8"x8"x8" Tee EA 1 $2,000 $2,000
8" Gate Valve with Valve Box EA 6 $2,000 $12,000
Fire Hydrant Assembly with Gate Valve EA 6 $5,800 $34,800
8"x8"x6" Tee EA 6 $1,500 $9,000
Remove Fire Hydrant Assembly EA 2 $1,000 $2,000
1" Poly Service with insulation LF 1860 $50 $93,000
1" Curb Stop Assembly EA 62 $600 $37,200
1" Corporation Stop Assembly EA 62 $525 $32,550
Type A Surface Restoration (Asphalt) LF 3600 $60 $216,000
Under Ground Utility Crossing EA 25 $500 $12,500
Flowable Fill CY 10 $170 $1,700

$636,000
$814,000

Mobilization, Bonding, Etc. 10.0% $82,000
Traffic Control 3.0% $25,000

$921,000
2022 Construction Cost2 3.0% annually $1,006,000
Contingency 10.0% $101,000

$1,107,000
Geotechnical Investigation $20,000
Engineering 20.0% $222,000
Legal and Administrative 2.0% $23,000

$1,372,000Total: D-4 Priority # 1 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

Grant Avenue 

Subtotal: Grant Avenue 2019 Direct Construction Cost

Total: 2022 Construction Cost

OPINION OF PROBABLE COST
City of Red Lodge 2019 Water PER

Alternate D-4.Priority 1 Grant and Hauser

Subtotal: Hauser Avenue 2019 Direct Construction Cost

Total: 2019 Construction Cost

Hauser Avenue

Grant Avenue and Hauser Avenue 2019 Direct Construction Cost
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Table 5-11 Opinion of Probable Cost for Alt. D-4 Priority 2-Replace 4” CIP 

 

  

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 24 $4,500 $108,000
6" PVC Water Main (22nd Street Water Main) LF 144 $65 $9,360
8" PVC Water Main LF 1,933 $70 $135,310
6"x6"x6" Tee EA 1 $900 $900
8" cross EA 2 $2,200 $4,400
8"x8"x8" Tee EA 6 $2,000 $12,000
8" Bend EA 3 $800 $2,400
6" Gate Valve with Valve Box EA 1 $1,800 $1,800
8" Gate Valve with Valve Box EA 9 $2,000 $18,000
Fire Hydrant Assembly with Gate Valve EA 8 $5,800 $46,400
8"x8"x6" Tee EA 8 $1,500 $12,000
Remove Fire Hydrant Assembly EA 2 $1,000 $2,000
1" Poly Service with insulation LF 1,110 $50 $55,500
1" Curb Stop Assembly EA 36 $600 $21,600
1" Corporation Stop Assembly EA 36 $525 $18,900
Type A Surface Restoration (Asphalt) LF 3,154 $60 $189,240
Under Ground Utility Crossing EA 37 $500 $18,500
Flowable Fill CYD 15 $170 $2,550

$659,000
Mobilization, Bonding, Etc. 10.0% $66,000
Traffic Control 3.0% $20,000

$745,000
2022 Construction Cost2 3.0% annually $814,000
Contingency 10.0% $82,000

$896,000
Geotechnical Investigation $20,000
Engineering 20.0% $180,000
Legal and Administrative 2.0% $18,000

$1,114,000

OPINION OF PROBABLE COST
City of Red Lodge 2020 Water PER

Alternate D-4.Priority 2 Replace 4" Cast Iron Mains

2 The ENR 20 year average Construction Cost Index is +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

Subtotal: Alternate D-4 Priority #2 2019 Direct Construction Cost

Total: 2019 Construction Cost

Total: 2022 Construction Cost

Total: D-4 Priority #2 2022 Capital Cost
1 Estimated unit costs are based upon estimates from suppliers and bid tabs for similar projects throughout Montana.
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Table 5-12 Opinion of Probable Cost for Alt. D-4 Priority 3 Replace 6” CIP 

 

Table 5-13 Summary Table of Opinion of Probable Cost for Alt. D-4 

 

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 18 $4,500 $81,000
Abandon Water Main EA 1 $4,500 $4,500
8" PVC Water Main LF 3,640 $70 $254,800
8" cross EA 1 $2,200 $2,200
8"x8"x8" Tee EA 3 $2,000 $6,000
8" Gate Valve with Valve Box EA 19 $2,000 $38,000
Fire Hydrant Assembly with Gate Valve EA 9 $5,800 $52,200
8"x8"x6" Tee EA 9 $1,500 $13,500
Remove Fire Hydrant Assembly EA 4 $1,000 $4,000
1" Poly Service with insulation LF 1,290 $50 $64,500
1" Curb Stop Assembly EA 43 $600 $25,800
1" Corporation Stop Assembly EA 43 $525 $22,575
Type A Surface Restoration (Asphalt) LF 4,920 $60 $295,200
Under Ground Utility Crossing EA 68 $500 $34,000
Flowable Fill CYD 20 $170 $3,400

$902,000
Mobilization, Bonding, Etc. 10.0% $91,000
Traffic Control 3.0% $28,000

$1,021,000
2022 Construction Cost2 3.0% annually $1,116,000
Contingency 10.0% $112,000

$1,228,000
Geotechnical Investigation $20,000
Engineering 20.0% $246,000
Legal and Administrative 2.0% $25,000

$1,519,000Total: D-4 Priority #3 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

OPINION OF PROBABLE COST
City of Red Lodge 2019 Water PER

Alternate D-4.Priority 3 Replace 6" Cast Iron Mains

Subtotal: Alternate D-4 Priority #3 2019 Direct Construction Cost

Total: 2019 Construction Cost

Total: 2022 Construction Cost

Priority 1 $1,372,000
Priority 2 $1,114,000
Priority 3 $1,519,000

Alt. D-4 Total $4,005,000

Alternate D-4 Cost Summary 
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Tables 5-14 through Table 5-16 address costs related to operation and maintenance of the 

Options respective improvements. Table 5-17 presents operation and maintenance of the 

complete Alternate D-4 project which replaces all existing cast iron water mains. The annual 

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

alternatives. 

Table 5-14 Operation and Maintenance Cost for Alt. D-4  Priority 1 

 

Table 5-15 Operation and Maintenance Cost for Alt. D-4 Priority 2 

 

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1 Present Worth 2

-$                           
Leak Repairs ($2,400) 1 (2,400)$             (46,520.70)$        
Energy Savings ($1,500) 1 (1,500)$             (29,075.44)$        

-$                        -$                           
(3,900)$            (75,596)$            

948,000$             
872,000$           

Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Total O&M Present Worth
Capital Cost

Alternative Option Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-4 Priority 1 Grant Avenue and Hauser Avenue

O&M Item

Distribution System Improvements

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1 Present Worth 2

-$                            
Leak Repairs ($2,400) 1 (2,400)$           (46,520.70)$          
Energy Savings ($1,500) 1 (1,500)$           (29,075.44)$          

-$                      -$                            
(3,900)$          (75,596)$              

1,025,000$           
949,000$             

Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-4 Priority 2 Replace 4" CIP

O&M Item

Distribution System Improvements

Total O&M Present Worth
Capital Cost

Alternative Optoin Total Present Worth
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Table 5-16 Operation and Maintenance Cost for Alt. D-4 Priority 3 

 

Table 5-17 Operation and Maintenance Cost for Alt. D-4 

 

5.3.4 Alt. D-5: Kainu Avenue 

Two dead ends will be eliminated with construction of this project, fire flows will be improved, 

undersized water mains will be replaced, and fire hydrants will be added.  

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual 
O&M1

Present Worth 2

-$                          
Leak Repairs ($2,800) 1 (2,800)$         (54,274.15)$        
Energy Savings ($1,500) 1 (1,500)$         (29,075.44)$        

-$                    -$                          
(4,300)$        (83,350)$            

776,000$             
693,000$           

Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Total O&M Present Worth
Capital Cost

Alternative Option Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-4 Priority 3 Replace 6" CIP

O&M Item

Distribution System Improvements

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual 
O&M1

Present Worth 2

-$                          
Leak Repairs ($7,600) 1 (7,600)$         (147,315.54)$     
Energy Savings ($4,500) 1 (4,500)$         (87,226.31)$        

-$                    -$                          
(12,100)$     (234,542)$         

3,323,000$         
3,088,000$       

Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Total O&M Present Worth
Capital Cost

Alternative  Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-4: Replace Cast Iron Mains 

O&M Item

Distribution System Improvements
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The 2 inch water service on the southern half of Kainu avenue serves several residences. It will 

be replaced with an 8” main which will extend from Park Avenue to the dead end in the northern 

section of Kainu near 15th Avenue. 

Design Criteria 

The water main improvements will be the replacement of all existing hydrants, hydrant lead lines 

with auxiliary valves, replacement of all existing gate valves and water services from the main to 

the curb stops. In addition to the portions of water main being replaced, new mains will be installed 

to eliminate dead ends.  Additional fire hydrants and valves will also be installed to bring the 

system into compliance with DEQ Circular 1, which were listed in Chapter 3.     

Permitting would involve obtaining DEQ approval of the project plans and specifications.  If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ.   

Other permits could include occupancy permits from the Montana Department of Transportation 

for all work within State right-of-way. 

Map 

Alternate D-5 is shown in Figure 5.7 below. 

Environmental Impacts 

The Kainu connection from 15th Street to 16th Street will be constructed along a graveled road. 

General environmental conditions were discussed in Section 2.2. Although a significant amount 

of ground will be disturbed, the pipeline will be located underground and will not have a long-term 

impact on the environment. No environmental problems are anticipated. 

Land Requirements 

In order to connect the southern portion on Kainu Avenue’s water main with the Northern portion, 

one block of right of way or easement may need to be acquired form what would be the 

intersection of 15th Street to what would be the intersection of 16th Street. 
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Potential Construction Problems 

With construction of this new main several challenges that will need to be addressed during 

construction. Temporary water will need to be installed to each of the homes affected by the main 

replacement. Traffic control will need to be established to route traffic around project sites that 

follows MUTCD standards.  

A geotechnical investigation will need to be completed to ensure the soils are suitable for 

construction or to determine if any special design requirements will be necessary. Soils within the 

general vicinity of the City are similar in nature and have been suitable for development. Larger 

coble may be encountered and may need to be screened from the excavated material prior to 

backfill. Cost for a geotechnical evaluation are factored into the cost estimate.  

Sustainability Considerations 

The connection of the two dead ends will have a minimal impact on sustainability. As the new 

main will connect a relatively new 8” ductile iron water main with the water main in Park Avenue, 

water loss is not anticipated to be reduced or increased by this project. 

Water and Energy Efficiency 

Since the new main will eliminate two dead ends, the need to flush the dead ends will be removed. 

Consequently, less energy would be needed for pumping the water from the wells and flushing 

the water system.  

Green Infrastructure 

This alternative would reduce amount of groundwater removed from the aquifer and the amount 

of energy consumed by the City, thus reducing the City’s use of natural resources. 

Other 

By decreasing the amount of flushing, the City will also spend less on O&M costs due to 

decreases in City personnel time.  
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Cost Estimates 

Table 5-18 presents an estimated opinion of probable cost for Alternative D-5, and Table 5-21 

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.  
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Table 5-18 Opinion of Probable Cost for Alt. D-5: Kainu Avenue  

 

Item Unit Quantity Unit Cost 1 Total

Connect to Existing Water Main LSM 1 $10,000 $10,000

8"x8" Tee EA 1 $1,000 $1,000

8" PVC Water Main LF 2,150 $70 $150,500

8" Gate Valve EA 4 $2,000 $8,000

8"x6" Tee EA 4 $900 $3,600

6" Fire Hydrant Assembly with Gate Valve EA 4 $5,800 $23,200

6" PVC Water Main (FH Lead) LF 80 $65 $5,200

8" Bend EA 6 $800 $4,800

1" Corporation Stop Assembly EA 15 $525 $7,875

1" Poly Service Line w/ Insulation LF 300 $50 $15,000

1" Curb Stop Assembly EA 15 $600 $9,000

Underground Utility Crossing EA 10 $750 $7,500

Exploratory Excavation HR 10 $175 $1,750

Type A Surface Restoration (Asphalt) SY 2,530 $60 $151,800

Type B Surface Restoration (Aggregate) SY 940 $16 $15,040

Type C Surface Restoration (Grass) SY 540 $12 $6,480

$421,000

Mobilization, Bonding, Etc. 10.0% $43,000

Traffic Control 2.5% $11,000

$475,000

2022 Construction Cost2 3.0% annually $519,000

Contingency 10.0% $52,000

$571,000

Geotechnical Investigation $20,000

Engineering 20.0% $115,000

Easement Acquisition $40,000

Legal and Administrative 2.0% $12,000

$758,000Total: D-5 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

OPINION OF PROBABLE COST

City of Red Lodge 2019 Water PER

Alternate D-5 Kainu Avenue Water Main

Subtotal: 2019 Direct Construction Cost

Total: 2019 Construction Cost

Total: 2022 Construction Cost
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Table 5-19 Opinion of Probable Annual O&M Costs  Alt. D-5 

 

 

Estimated 
Cost

Recurrence 
Interval

Equivalent 
Annual O&M1 Present Worth 2

-$                      
Fire Hydrant Flushing ($200) 1 (200)$                (3,876.72)$           

-$                        -$                           
-$                        -$                           

(200)$               (3,877)$               
758,000$             

754,000$           
Construction Cost Index 3.00%
Discount Factor 0.30%

1 Equivalent Annual O&M calculated using the “real” discount rate from the Office of Management and Budget (OMB)

2 Present worth based upon a 20 year life cycle using calculated discount rate.

Total O&M Present Worth
Capital Cost

Alternative Total Present Worth

PRESENT WORTH ANALYSIS
CITY OF RED LODGE 2019 WATER PER

Alternative D-5: Kainu Avenue

O&M Item

Distribution System Improvements
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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 reduce 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 

costs 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 all the alternatives. 
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Table 6-1 Present Worth Life Cycle Analysis 

 

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. 

Alternative  Capital Cost 
 Annual 

Increase to 
O&M 

 Present 
Worth of O&M 

Increase 

 20 year 
Salvage 

Value 

 Present Worth of 
Salvage 

 Net Present 
Value 

Criteria 
Score

P-1 -$                  -$             -$               -$               -$                    -$                 10.0

P-4 1,234,000.00$    (4,000.00)$    (77,534.00)$    270,800.00$   255,000.00$        901,466.00$      1.4

P-5 1,319,000.00$    10,000.00$   193,836.00$   276,200.00$   260,000.00$        1,252,836.00$   0.0

D-2 1,488,000.00$    (6,000.00)$    (116,302.00)$  283,100.00$   267,000.00$        1,104,698.00$   3.6

D-3 1,510,000.00$    (400.00)$       (6,800.00)$      247,500.00$   233,000.00$        1,270,200.00$   2.5

D-4 Priority 1 1,372,000.00$    (3,900.00)$    (75,600.00)$    380,400.00$   358,000.00$        938,400.00$      4.7

D-4 Priority 2 1,114,000.00$    (3,900.00)$    (75,600.00)$    275,400.00$   259,000.00$        779,400.00$      6.1

D-4 Priority 3 1,519,000.00$    (4,300.00)$    (52,700.00)$    408,000.00$   384,000.00$        1,082,300.00$   3.7

D-5 758,000.00$      (200.00)$       (3,870.00)$      116,000.00$   109,000.00$        645,130.00$      7.5

 System Alternatives
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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.  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 City has limited resources and manpower, and some alternatives may have O&M 

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

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 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. 
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This criterion will be provided with a weighting factor of 4. 

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. 

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 Sustainability Considerations 

Sustainable utility management practices can greatly benefit a community and result in cost 

savings.  Consideration will be given to alternatives benefitting the sustainability of the utility. 

This criterion will be provided with a weighting factor of 4. 

6.2.7 Public Health and Safety 

Alternatives that do not meet the public health and safety requirements as required by the state 

and federal governments were eliminated during the Alternative Development. 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 still be given a higher weighting factor. 

This criterion will be provided with a weighting factor of 7. 
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6.2.8 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 Pumping Station Alternatives 

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

preferred alternate and to develop needed alternative prioritization. Each alternative will be given 

a score ranging from 1 to 10 for a number or 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 that 

alternative in relation to the other alternatives. 

The alternatives that will be discussed and scored under this section include: 

• P-1: “No Action” Pumping Alternative 

• P-4: “Bypass Booster Station” Pumping Alternative 

• P-5: “Move Booster Station” Pumping Alternative 

6.3.1 Life Cycle Costs 

The scoring for the life cycle cost was calculated using the formula presented in the ranking criteria 

discussion and is summarized in Table 6-1. 

6.3.2 Operational and Maintenance Considerations 

Alternative P-1: “No Action” would not result in a significant increase or decrease to current system 

O&M requirements, so it will be given the base score of 5 
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Alternative P-4: “Bypass Booster Station” would remove O&M costs associated with the booster 

station but would introduce slight O&M costs with addition of the PRV system. Overall, there would 

be a net reduction in O&M costs, so it will be given a score of 8.5. 

Alternative P-5: “Move Booster Station” would increase O&M costs as the proposed booster 

station would require a higher horsepower pump for fire flows in addition to normal operating 

pumps, as well as O&M costs associated with a back-up generator. Therefore, it will be given a 

score of 3. 

6.3.3 Permitting Issues 

All of the pumping alternatives (P-1, P-4, P-5) would only require routine permitting and DEQ 

review and approval so they will be given a score of 5 for this criterion. 

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. Alternatives P-1, P-4 and P-5 will be 

scored against each other relative to the life cycle costs.  Therefore, the pump alternatives will be 

given scores of 8, 5, and 1 respectively. The score for alternative P-4 was increased from 2 to a 

5 as the City of Red Lodge have shown interest in pursuing ways to reducing the City’s energy 

use. 

6.3.5 Environmental Impacts 

Alternative P-1 has no environmental impact and will be given a score of 5 for this criterion. 

Alternative P-4 includes construction of new transmission main. The proposed new main will be 

located on ground that has been disturbed through previous water line installations, construction 

of streets, and/or construction of buildings. However, the project will reduce energy use. 

Therefore, this alternative will be given a score of 5 for this criterion  

Alternative P-5 will require construction of a new building and site development. Therefore, 

Alternative P-5 will be given a score of 3 for this criterion. 
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6.3.6 Sustainability Considerations 

Alternative P-1: “No Action” would have a negative impact on the system resiliency and 

sustainability for a specific neighborhood, as the existing pump station has limited capability to 

supply needed fire flow, and no redundant power source to supply water to the neighborhood in 

the event of a power outage. Therefore, Alternative P-1 will be given a score of 2 for this criterion. 

Alternative P-4: “Bypass Booster Station” would increase the sustainability and resilience of the 

system by removing the City’s only booster station. Therefore, Alternative P-4 will be given a 

score of 9 for this criterion. 

Alternative P-5: “Move Booster Station” would increase the resilience of the system. However, it 

will have increased energy use as the proposed booster station would require a higher 

horsepower pump for fire flows in addition to normal operating pumps. Alternative P-5 will be 

given a score of 5. 

6.3.7 Public Health and Safety 

Alternative P-1 maintains the existing risk to public health and safety as the available fire flow to 

Country Club Estates and Spires subdivisions will remain limited. Also, without redundant power, 

the subdivision has a risk of loss of water supply during a power outage at the booster station. 

Therefore, Alternate P-1 will be given a score of 1 for this criterion. 

Alternatives P-4 and P-5 have equal improvements to public health and safety and will be given 

a score of 8 for this criterion. 

6.3.8 Land Acquisition 

Alternatives P-1 and P-4 will be constructed within existing City property and right of way. 

Therefore, these alternatives will be given a rank of 8 for this criterion. 

Alternate P-5 may require Land Acquisition for a new booster station location. Therefore, this 

alternative will be given a rank of 2 for this criterion. 

6.4 Scoring of Distribution Alternatives 

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

preferred alternate and to develop needed alternative prioritization. Each alternative will be given 
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a score ranging from 1 to 10 for a number or 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 that 

alternative in relation to the other alternatives. 

The alternatives that will be discussed and scored under this section include: 

• D-2: “Park Avenue Water Main” 

• D-3: “Pressure Relief Zone 5 and Replace PRV 1” 

• D-4: “Priority 1-Grant Avenue and Hauser Avenue” 

• D-4: “Priority 2-Replace 4” Cast Iron Mains” 

• D-4: “Priority 3-Replace 6” Cast Iron Mains” 

• D-5: “Kainu Water Main” 

6.4.1 Life Cycle Costs 

The scoring for the life cycle cost was calculated using the formula presented in the ranking criteria 

discussion and is summarized in Table 6-1. 

6.4.2 Operational and Maintenance Considerations 

Alternative D-2: “Park Avenue” will eliminate the need for the City to repair reoccurring leaks and 

freezes, typically three per year, in the line, so it will be given a score of 9. 

Alternative D-3: “Pressure Relief Zone 5 and Replace PRV 1” will reduce O&M costs incurred by 

the City by reducing water loss from leaks in the high pressure zones. Installation of the PRV’s 

will also reduce the frequency of breaks by reducing high pressures. Therefore, the PRV’s will be 

given a score of 5. 

D-4 Priority 1 includes replacing the sections of cast iron main within the City which cause the 

most frequent maintenance issues and is the Public Work’s Director’s highest area of concern in 

all of Option D-4. Therefore D-4 Priority 1 will be given a score of 9. 

D-4 Priority 2 and Priority 3 have similar O&M costs and similar frequency of maintenance issues; 

therefore, they will be given a score of 7 for this criterion. 



City of Red Lodge  Water System PER 

 124  

D-5 will have little impact on the City’s operation and maintenance cost as the dead ends only 

require additional fire hydrant flushing. Therefore, this alternative will be given a score of 5 for this 

criterion. 

6.4.3 Permitting Issues 

Alternative D-2 includes two highway crossings which would require permits from the Montana 

Department of Transportation. This alternate also includes horizontal drilling under rock creek, 

therefore there is potential that stream permitting through a Joint Application may be required. 

Therefore, this alternative will be given a score of 4 for this criterion. 

All of the other alternatives (D-3,all options in D-4, and D-5) would only require routine permitting 

and DEQ review and approval so they will be given a score of 5 for this criterion. 

6.4.4 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. The various options for Alternative D-4 

and Alternative D-2 will be scored against each other relative to the life cycle costs and 

maintenance costs, yet score higher in general as these alternatives have the highest social 

impact as the City residents are very aware of the need continue replacing water mains.  

Therefore, Alternate D-2 and Alternative D-4 Priority 1 will be given a score of 8, D-3 will be given 

a score of 5, Alternatives D-4 Priority 2 and D-4 Priority 3 will be given a score of 6. Alternative 

D-5 will be given a score of 4.  

6.4.5 Environmental Impacts 

Alternatives D-3, D-4 Priority 2, D-4 Priority 3,and D-5  will be given a score of 5, as these 

proposed new water mains will be installed in areas that have previously been disturbed for utility 

installation and streets. New hydrants and PRV vaults will be located on ground that has been 

disturbed through previous water line installations, construction of streets, and/or construction of 

buildings 

Alternative D-2 and D-4 Priority 1 are given a score of 7, as these existing water mains have the 

highest volume of water loss due to leaks and breaks.  
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6.4.6 Sustainability Considerations 

Alternatives D-2, all priorities in Alternate D-4 will eliminate the need for the City to repair 

reoccurring leaks and freezing. Therefore, these alternatives will be given a score of 8. 

Alternative D-3: “Pressure Relief Zone 5 and Replace PRV 1” will increase sustainability by 

reducing system pressures, which will reduce water loss, and allow more fire flow to the City by 

installation of a PRV sized to allow needed fire flow though. Therefore, Alternative D-3 will be 

given a score of 8. 

Alternative D-5 will have slightly improve sustainability, as the increased sustainability will be 

localized to the blocks where the mains will be replaced Therefore, this alternative will be given a 

score of 5 for this criterion. 

6.4.7 Public Health and Safety 

Alternative D-2 will improve public health and safety by reducing breaks, freezing, and loss of 

water supply to the users on the mains being replaced as well as improve water quality and 

increase available fire flow for a much of the City by eliminating dead end water mains. Therefore 

this Alternative will be given a score of 9 for this criterion. 

Alternative D-3 will improve public health and safety by increasing available fire flow to the City in 

the event that the west bench water tower is out of commission. Therefore, this alternative will be 

given a score of 8 for this criterion. 

Alternative D-4 will offer great improvement to public health and safety. The deteriorating water 

mains pose a risk for cross-contamination, freezing, breaks, and loss of water service to several 

water users. The improvements in D-4 Priority 1 will provide significant increase to public health 

and safety and will be given a score of 9. The improvements in D-4 Priority 2 and Priority 3 will 

greatly improve these public health and safety concerns for several users in the City. Therefore, 

D-4 Priority 2 and D-4 Priority 3 will be given a score of 7 for this criterion. 

Alternative D-5 will have a localized impact on public health and safety, and will be given a score 

of 5. 
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6.4.8 Land Acquisition 

Alternate D-2 may require Land Acquisition for a utility easement to connect the water mains in 

Kainu Avenue. Therefore, this alternative will be given a score of 5 for this criterion. 

Alternatives D-3 and all priorities in D-4 will likely not require land acquisition. Therefore, they will 

be given a score of 8 for this criterion. 

Alternative D-5 will require Land Acquisition of property in between South. Kainu Avenue and 

North Kainu Avenue, therefore this alternative will be given a score of 5. 

6.5 Decision Matrix and Selection of Preferred Alternative 

The scores and the weighted scores for each alternative were compiled to provide a comparison 

using a decision matrix as shown in Table 6.2. 

Based on the ranking criteria, there was a preference on the pumping station alternatives for 

Alternative P-4 “Bypass Booster Station”. Several of the distribution system improvements, 

however, had significantly higher number of total points. Due to the subjective nature of the 

scoring and weighting of criteria, alternatives that rank within 10 points of each other are typically 

given the same degree of preference. The Table below outlines the City of Red Lodge’s needed 

water system improvements by priority established in the above decision matrix. 

The City will not be able to address all of these system improvements in a single phase due to 

the costs, short construction season and the resulting financial burdens it would have on the rate 

payers. Therefore, the City will need to determine the highest priority improvements and complete 

projects as part of a water system improvement plan. Moving forward, the preferred alternative 

for further analysis in this report is Alternative D-4 Priority 1: “Grant Avenue and Hauser Avenue. 
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Table 6-2 Decision Matrix 

 

The decision matrix above compared the three pumping alternatives to determine which pumping 

alternative is the preferred alternative. The distribution projects, D-2, D-3, D-4 and D-5, as well as 

the preferred pumping alternative were then prioritized to establish a list of priorities for the water 

system. This water system capital improvement project prioritization established from the decision 

matrix is given in Table 6-3.  

Table 6-3 Water System Project Priority Table 

 

Weight: 10 Weight: 7 Weight: 4 Weight: 5 Weight: 5 Weight: 4 Weight: 7 Weight: 3
Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd.

P-1 10.0 100 5.0 35 5.0 20 8.0 40 5.0 25 2.0 8 1.0 7 8.0 24 283

P-4 1.4 14 8.5 60 5.0 20 5.0 25 5.0 25 9.0 36 8.0 56 8.0 24 284

P-5 0.0 0 3.0 21 5.0 20 1.0 5 3.0 15 5.0 20 8.0 56 2.0 6 149

D-2 3.6 36 9.0 63 4.0 16 8.0 40 7.0 35 8.0 32 9.0 63 5.0 15 315

D-3 2.5 25 5.0 35 5.0 20 5.0 25 5.0 25 8.0 32 8.0 56 8.0 24 266

D-4 Priority 1 4.7 47 9.0 63 5.0 20 8.0 40 7.0 35 8.0 32 9.0 63 8.0 24 348

D-4 Priority 2 6.1 61 7.0 49 5.0 20 6.0 30 5.0 25 8.0 32 7.0 49 8.0 24 314

D-4 Priority 3 3.7 37 7.0 49 5.0 20 6.0 30 5.0 25 8.0 32 7.0 49 8.0 24 290

D-5 7.5 75 5.0 35 5.0 20 4.0 20 5.0 25 5.0 20 5.0 35 5.0 15 260

Sustainability
Public Health and 

Safety

Table 6.2: Decision Matrix

Social Impacts
Operation and 
Maintenance

TOTAL 

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.

Land Acquisition
Environmental 

ImpactsLife Cycle Cost
Alternative

Permitting Issues

Priority Alternative 

1 Alternative D-4 Priority 1

2 Alternative D-2 

3 Alternative D-4 Priority 2

4 Alternative D-4 Priority 3

5 Alternative P-4

6 Alternative D-3

7 Alternative D-5

City of Red Lodge Water System Project Priority Table

Replace PRV system in White Avenue, and install new PRV system for zone 5.

Construct new water main in Kainu Avenue to eliminate two dead ends.

Description

Replace cast iron mains in two blocks of Grant Avenue from 20th Street to 22nd Street, 
and replace cast iron mains in six blocks of Hauser Avenue from 13th Street to 19th 
Street.

Replace Asbestos Cement Main in Park Avenue, and eliminate four dead end mains.

Replace all remaining 4" Cast Iron Mains

Replace all remaining 6" Cast Iron Mains

Bypass Booster Station
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7.0 PROPOSED PROJECT 

The preferred alternative is Alternative D-4 Priority 1: Grant Avenue and Hauser Avenue 

7.1 Preliminary Project Design 

Chapter 3 included a detailed analysis of the need for improvements. Without a doubt, the highest 

priority is the replacement of the undersized and fragile mains due to their negative health and 

safety effects on the public.  

7.1.1 Pumping Stations 

The proposed project does not include any pumping stations. 

7.1.2 Distribution System 

The proposed project includes replacement of the highest priority cast iron mains within the City. 

This includes construction of 750 feet of PVC water main to replace deteriorating 4” cast iron 

mains in two blocks of Grant Avenue from 20th Street to 22nd Street. The Hauser portion of the 

project includes construction of 2070 ft of 8” PVC water main in Hauser Avenue which will replace 

4” cast iron mains in three blocks from 19th Street to 16th Street, and 6” cast iron mains in three 

blocks from 16th Street to 13th Street. 

The improvements to the distribution system will be completed in accordance with Circular DEQ-

1, Standards for Water Works,  

Chapter 8. Specifically, the following sections will be addressed: 

Section 8.3: Sufficient valves must be provided on water mains so that 

inconvenience and sanitary hazards will be minimized during repairs. Valves 

should be located at not more than 500-foot intervals in commercial districts and 

at no more than one block or 800-foot intervals in other districts. 

Section 8.4.3: Hydrant leads must be a minimum of 6” in diameter. 

Section 8.2.2: The minimum size for a water main providing fire protection is 6”. 
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Section 8.2.3: Water mains not designed to carry fire-flows may not have fire 

hydrants connected to them. 

  Section 8.4.1: Hydrants should be provided at each street intersection. 

All distribution system reconstruction would be located within existing City, County or State rights-

of-way. The existing mains are located within existing streets or right-of-ways.  

Figure 7:1 illustrates the Proposed Project, Alternate D-4 Priority 1: “Grant Avenue and Hauser 

Avenue”. 

7.2 Project Schedule 

Table 8.4 in Chapter 8 includes a detailed project implementation schedule, which includes a 

timeline of when funding is anticipated to be available. 

7.3 Permit Requirements 

Permitting would involve obtaining DEQ approval of the project plans and specifications. If the 

project disturbs an area greater than one acre, it would fall under the requirements of the “General 

Permit for Storm Water Discharges Associated with Construction Activity”, which is required by 

the Federal Water Pollution Control Act and enforced by DEQ. 

7.4 Sustainability Considerations 

The existing distribution system has portions of water main that are undersized and that have 

developed an excessive amount of water breaks. By rehabilitating these portions of the 

distribution system, the City will be conserving an estimated 25% of the pumped water, reducing 

energy usage from well pumps, and treatment costs. This improves the health and safety of the 

public though the proper fire protection for a more sustainable utility. 
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7.4.1 Water and Energy Efficiency 

Since the new water mains would not have nearly the amount of leaks compared to the existing 

mains, they would require fewer repairs and maintenance. Consequently, less energy would be 

needed for pumping the water from the wells, running heavy equipment, transporting materials 

and flushing the water system. Also, with fewer leaks in the system, less water would be lost 

which would result in lower energy demands for pumping. These improvements will reduce energy 

consumption of the community. Annual electricity used at the wells costs the City nearly $30,000 

annually. Estimating a 25% reduction in water lost, thus a 25% reduction in well pump power 

usage, would mean an annual savings of 50,980 kWh, and potentially $7,000 in energy costs for 

supplying the water lost per year. 

7.4.2 Green Infrastructure 

These improvements would reduce the amount of groundwater removed from the aquifer. This 

City currently loses nearly 79 million gallons of water annually. Alternate D-4 could potentially 

reduce that leakage by 25%, saving approximately 20 million gallons of water. 

7.4.3 Other 

The replacement of the existing dilapidated portions of the distribution system will reduce operator 

time spent excavating and repairing leaks. By adding additional working valves and fire hydrants, 

the system will meet current DEQ standards, will simplify operation for the City, along with adding 

additional longevity to the existing system. 

7.5 Total Project Cost Estimate 

The table below presents a cost estimate for the distribution system alternative D-4 Priority 1. 
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Table 7-1 Cost Estimate for Proposed Project Alternative D-4 Priority 1 

 

Item Unit Quantity Unit Cost 1 Total
Connect to Existing Main EA 3 $4,500 $13,500
8" PVC Water Main LF 750 $70 $52,500
8"x8"x8" Tee EA 1 $2,000 $2,000
8" Gate Valve with Valve Box EA 3 $2,000 $6,000
Fire Hydrant Assembly with Gate Valve EA 1 $5,800 $5,800
8"x6" Reducer EA 1 $600 $600
8"x8"x6" Tee EA 1 $1,500 $1,500
Remove Fire Hydrant Assembly EA 1 $1,000 $1,000
1" Poly Service with insulation LF 620 $50 $31,000
1" Curb Stop Assembly EA 13 $600 $7,800
1" Corporation Stop Assembly EA 13 $525 $6,825
Type A Surface Restoration (Asphalt) LF 340 $60 $20,400
Type B Surface Restoration (Aggregate) LF 1,020 $25 $25,500
Underground Utility Crossing EA 6 $500 $3,000

$178,000

Connect to Existing Main EA 6 $4,500 $27,000
Abandon Water Main EA 2 $4,500 $9,000
8" PVC Water Main LF 2070 $70 $144,900
8" Cross EA 1 $2,200 $2,200
8"x8"x8" Tee EA 1 $2,000 $2,000
8" Gate Valve with Valve Box EA 6 $2,000 $12,000
Fire Hydrant Assembly with Gate Valve EA 6 $5,800 $34,800
8"x8"x6" Tee EA 6 $1,500 $9,000
Remove Fire Hydrant Assembly EA 2 $1,000 $2,000
1" Poly Service with insulation LF 1860 $50 $93,000
1" Curb Stop Assembly EA 62 $600 $37,200
1" Corporation Stop Assembly EA 62 $525 $32,550
Type A Surface Restoration (Asphalt) LF 3600 $60 $216,000
Under Ground Utility Crossing EA 25 $500 $12,500
Flowable Fill CY 10 $170 $1,700

$636,000
$814,000

Mobilization, Bonding, Etc. 10.0% $82,000
Traffic Control 3.0% $25,000

$921,000
2022 Construction Cost2 3.0% annually $1,006,000
Contingency 10.0% $101,000

$1,107,000
Geotechnical Investigation $20,000
Engineering 20.0% $222,000
Legal and Administrative 2.0% $23,000

$1,372,000

Subtotal: Hauser Avenue 2019 Direct Construction Cost

Total: 2019 Construction Cost

Hauser Avenue

Grant Avenue and Hauser Avenue 2019 Direct Construction Cost

Total: D-4 Priority # 1 2022 Capital Cost
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 +2.94% (as of December 2018).  Capital improvement costs are 
projected to 2020 using 3.0% factor.

Grant Avenue 

Subtotal: Grant Avenue 2019 Direct Construction Cost

Total: 2022 Construction Cost
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7.6 Annual Operating Budget 

The financial status of the City’s water system was discussed in detail in Section 3.5. Current 

water rates are set at approximately $47.60 for average residential water service connections, 

and $97.87 for water and sewer service connections combined. Using information from the last 

three years of financial data, an operating budget was estimated for the construction year of 2022. 

Table 7-2 Probable Annual Operating Budget for 2020 

 

7.6.1 Income 

Table 3.8 presented in Section 3.5 provided a summary of income over the last three years as 

well as a projected budget. For the last five fiscal years, the rate charges, miscellaneous water 

revenue, and Resort Tax revenue averaged $1,226,885.85 and reserves averaged $739,799.50. 

Table 7.3 provides a projected income based on the current rate structure. A separate rate 

analysis is provided in Chapter 8, which specifically considers how user rates would be impacted 

as a result of the proposed project. 

7.6.2 Annual O&M Costs 

Average O&M expenses for the last three fiscal years as well as projected O&M expenses were 

presented in Table 3.8 in Section 3.5. Average expenses for the last three years were found to 

be $487,086.35. Table 7.3 shows projected expenses based on the expenses anticipated within 

the existing system. Changes to the O&M costs associated with the proposed project were 

Account FY 16-17 FY 17-18 FY 18-19
Projected 2022 

Budget

430510 Water 395,046.66$    476,345.10$       589,867.28$     740,000.00$       
Total Expense 395,046.66$    476,345.10$       589,867.28$     740,000.00$       

33000 Intergovernmental Revenue 1,890.00$         1,857.00$            2,426.00$          3,000.00$           
340000 Charges for Services 955,728.92$    1,099,807.71$    1,195,922.87$  1,350,000.00$   
Misc. Revenues 9,075.20$          10,000.00$         
370000 Investments and Royalty Earnings 1,355.35$         4,198.43$            6,918.98$          12,000.00$         
383000 Resort Tax 100,000.00$    100,000.00$       201,477.10$     225,000.00$       
Total Revenue 1,058,974.27$ 1,205,863.14$    1,415,820.15$  1,600,000.00$   
Revenue Minus Expenses=Reserves 663,927.61$    729,518.04$       825,952.87$     860,000.00$       

Expenses

Revenue
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identified as part of the alternative analysis and are factored into the rate analysis included in 

Chapter 8. 

7.6.3 Debt Repayments 

Funding strategy options for the proposed projects will be outlined in the next chapter, which will 

provide possible funding options for the City’s water system improvements. Where loan funds are 

used, increases in annual costs for both debt repayment and coverage requirements will be 

considered in addition to project costs. 

The City Water enterprise has two outstanding loans. One loan is from the construction of the 

Haggin Avenue Water Replacement Project. The second is the refinance of the Broadway Avenue 

and Water Treatment Plant project loans. Existing loans and yearly payment amounts are shown 

in the table below: 

Table 7-3 City of Red Lodge Water System Debt Service 

Debt Service 

Month 
Balance 

Remaining Payment (per year) 
Series 2019B Bond $        922,466  $     59,913 
Series 2019C Bond $     4,695,000  $   435,444 

Total $     5,617,466  $   495,357 
 

Any new debt service as a result of the proposed project will be considered as part of the funding 

strategy and rates projected accordingly. 

7.6.4 Reserves 

Debt Service Reserve 

SRF typically requires half a year payment for Debt Service Reserve. For Series 2019B Bond the 

debt service reserve requirement is $29,956.50, and for Series 2019C Bond the debt service 

reserve requirement is $217,722.00. Therefore, the total debt service reserve requirement is 

$247,678.50. 

Short-Lived Asset Reserve 
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Short-lived assets include those items not covered under O&M and are not considered a capital 

improvement on the basis that their expected replacement timeline is less than 15 years. The 

table below shows the City’s short-lived assets of the water system, as outlined in the TSEP 

Uniform Application, Appendix A. The “Total Short Lived Assets Annual Contribution” total shown 

in the table below is a recommended minimum reserve the City should maintain for the water 

system short lived assets. 

Table 7-4 City of Red Lodge Water System Short Lived Assets 

 

1-5 Years Annual Contribution
Billing Software Updates 250$                         
New Computer 250$                         
New Printer 250$                         
Tank Cleaning and Inspection 5,000$                      
Total 5,750$                      
5-10 Years
Well Pump Replacement 8,000$                      
Booster Pump Replacement 4,000$                      
Booster Pump Controls 1,600$                      
Chemical Feed Pump Replacement 800$                         
Vehicle Replacement 5,000$                      
Backhoe Replacement 4,000$                      
Total 23,400$                    
10-15 Years
Recoating Water Tanks 45,000$                    
Altitude Valve 2,000$                      
Flow Meters 1,000$                      
Alarms and Telemetry 2,500$                      
Hydrant Repair 30,000$                    
Pressure Reducing Valve Replacement 2,500$                      
Total 83,000$                    
Total Short Lived Assets Annual Contribution 112,150$                  

Short Lived Assets
City of Red Lodge-Water System
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8.0 CONCLUSIONS AND RECOMMENDATIONS 

The following sections will develop potential funding options for the alternatives. 

8.1 Funding 

8.1.1 Funding Sources 

The following sections provide a brief description of the potential funding sources and whether or 

not the City of Red Lodge 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 median household income (MHI) for the City of Red lodge is $42,500 The combined water 

and wastewater target rate for this level of income is $81.46/month. The City residents are 

currently paying approximately 120% of the target rate. The City of Red Lodge’s water 

improvement projects would be eligible for a $500,000 TSEP grant. However, since they are 

applying for a TSEP Grant for the stormwater improvements they are not eligible at this time 

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. 

The proposed improvements to the distribution system will conserve, manage, and preserve 

natural resources by eliminating leaking water and significantly reducing the energy required for 
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pumping and treatment. The proposed improvements will also preserve natural resources by 

protecting groundwater from chlorinated water by reducing leaks and volume of water loss. 

Therefore, the City of Red Lodge’s water improvement projects would be eligible for a DNRC-

RRGL grant. 

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. 

Based on the data from CEIC 48.97% of the population of the City of Red Lodge is in the low to 

moderate income bracket. Even though current user rates are above the target rate, the City of 

Red Lodge’s water improvements would not qualify for CDBG grants. 

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 2.5% for a 20 year period. 

SRF loans are available for projects that involve upgrading and replacing infrastructure and 

facilitate compliance with the national primary and secondary drinking water regulations-such as 

the improvements proposed with this report. Therefore, the City of Red Lodge is eligible for a 

DWSRF loan. 
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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 2019 population of the City of Red Lodge is 2,294 with a MHI of $42,500. Therefore, the City 

may be eligible to apply for a RD loan up to 45% of a project’s cost. However, the loan term is 40 

years, and the realistic match may be closer to 25%,  

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. 

The Coal Board has a designated coal impact area, where most of the funds are allotted. Carbon 

County is in the Coal Board Grants’ Funding Distribution greater than 50% impact area. Therefore, 

the City of Red Lodge may be eligible for Montana Coal Board grants for projects proposed in this 

report. 

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. There are no 

known job creations or business expansions that are anticipated as a direct result of the project. 

Thus, the City would likely not be eligible to receive grant funding from EDA for this project. 
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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 financing required, an INTERCAP loan with the shorter loan 

term would cause extremely high user rates for the residents and is not recommended for long-

term financing. Should the City be in need of interim financing at any point during these projects, 

INTERCAP would be an excellent source. 

8.1.2 Funding Strategy 

The City may decide to complete the project in smaller portions with the City’s Cash reserves as 

those funds become available. However, funding sources for the improvements are available to 

the City. The funding options include a variety of grant and low interest sources available to the 

City. Two options have been identified as potential funding sources for the City. The City’s 

preferred funding package and anticipated to be most successful for the Water System 

Improvements includes the following: 

• RD 25% Grant/ 75% Loan 

• SRF Loan with potential maximum $500,000 loan forgiveness. 

These funding strategies are presented in Table 8.1. If the City elects to move forward with 

applying for funding, a detailed project budget and schedule will be generated for the grant 

application. 
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Table 8-1 Funding Scenarios 

  

SCENARIO #1 SCENARIO #2

RD (1.875% for 40 years*, 25% RD 
Grant)

DNRC, TSEP and SRF (2.5% for 
20 years*, SRF Forgiveness)

Proposed Improvements

Distribution Alt D4 Priority 1 Grant Avenue and Hauser Avenue

Rounded Total $1,372,000 $1,372,000

DNRC Grant $0 $0

TSEP Grant $0 $0

CDBG Grant

RD Grant $343,000

City Reserves $74,300 $74,300

SRF Principal Forgiveness/Local Contribution $0 $500,000

SRF Loan $797,700

RD Loan $954,700

Total Project Funds $1,372,000 $1,372,000

SRF Bond Reserve (1/2 year payment) $0 $25,606

Interim Interest $34,000 $0

Total Loan Amount $988,700 $823,306

Annual Loan Payment $34,220 $52,860

Total Loan Payments Over Life of Loan $1,368,800 $1,057,200

Total Interest Paid Over Life of Loan $380,100 $233,894

Annual Loan Coverage $3,422 $5,286

TOTAL ANNUAL CAPITAL DEBT SERVICE COST $37,642 $58,146

User Capital Cost/Month $1.80 $2.78

Current Annual O&M 1 $590,000 $590,000

Current Annual Debt Service (RD loan) $495,357 $495,357

Annual Credi from Resort Tax -$100,000 -$100,000

Additional O&M Due To Project -$3,900 -$3,900

TOTAL ANNUAL O&M COSTS $981,457 $981,457

User O&M Cost/Month $47.00 $47.00

USER COST/MONTH WITH PROJECT2 $48.81 $49.79

Existing Average User Cost/Month/EDU $47.60 $47.60

COST/MONTH INCREASE/EDU3 $1.21 $2.19

Existing Other System Cost/Month $50.27 $50.27

Total Proposed Water & Sewer Cost/Month $97.87 $100.06

Combined Systems Target Rate $81.46 $81.46

PERCENT OF COMBINED TARGET RATE 120.1% 122.8%
1  Based on 2019 expenses presented in the Expenditure Budget Report. 
2 Based on 1740 EDUs
3 If user cost/month for the project - existing avearge user cost/month is < or = to $0, then required increase is $0

ITEM

$1,372,000 $1,372,000
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UNIFORM ENVIRONMENTAL CHECKLIST 
 

 

Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse 
P – Approval/Permits Required M – Mitigation Required 

PHYSICAL ENVIRONMENT 

    Key  
N 

1. Soil Suitability, Topographic and/or Geologic Constraints (e.g., soil slump, steep 
slopes, subsidence, seismic activity) 

 Comments and Source of Information: 
NRCS Soil Maps indicate that the project locations are in areas with soil composed of 
primarily charlos loams and stony loam. The maps show that the site soils have low to 
moderate concern for corrosion to concrete, and a high concern of corrosion to steel. There 
are no identified topographical or geological constraints. Slopes across the project vary from 
0% to 8+%. 
 
-Amy Carter, P.E. 
-USDA National Cooperative Soil Survey 

    Key  
M 

2. Hazardous Facilities (e.g., power lines, EPA hazardous waste sites, acceptable 
distance from explosive and flammable hazards including chemical/petrochemical 
storage tanks, underground fuel storage tanks, and related facilities such as natural 
gas storage facilities & propane storage tanks) 

 Comments and Source of Information: 
A Search of the Montana Department of Environmental Quality (DEQ) State Digital Atlas 
indicates that the underground storage tanks may be present near proposed work sites. It is 
possible that some of the spill and tank sites may affect some of the proposed water facility 
improvement construction. During the design phase, DEQ spill information will be closely 
reviewed so that spill areas can be avoided during construction. If a spill area cannot be 
avoided, DEQ will be contacted and appropriate measures taken. 
 
-Amy Carter, P.E. 
-Montana Department of Environmental Quality State Digital Atlas 

    Key  
      N 

3. Effects of Project on Surrounding Air Quality or Any Kind of Effects of Existing Air 
Quality on Project (e.g., dust, odors, emissions) 

 Comments and Source of Information: 
The only impacts on air quality may be temporary dust and exhaust during construction. 
Reasonable efforts will be taken during construction to minimize these temporary impacts. 
 
-Amy Carter, P.E.: 

 
As the engineer that prepared the Preliminary Engineering Report, I Amy Carter, P.E. ,have reviewed the 
information presented in this checklist and believe that it accurately identifies the environmental resources 
in the area and the potential impacts that the project could have on those 
resources. In addition, the required state and federal agencies were provided with the required information about 
the project and requested to provide comments on the proposed public facility project. Their comments have been 
incorporated into and attached to the Preliminary Engineering Report. 

 
Engineer’s Signature:  _  _  _ 
Date:   



62  

    Key  
     N/P 

4. Groundwater Resources & Aquifers (e.g., quantity, quality, distribution, depth to 
groundwater, sole source aquifers) 

 Comments and Source of Information: 
Information from Montana Well Log Reports in the vicinity shows that the average static 
ground water level is 19.7 feet below the ground surface, some wells do show groundwater 
within 5 feet of the ground surface. Where groundwater is encountered during construction, a 
construction dewatering permit will be obtained through DEQ by the Contractor. Adherence 
to this permit will mitigate any temporary effects associated with construction. No long-term 
impacts to groundwater are anticipated 
 
-Amy Carter, P.E. 
-Montana Bureau of Mines and Geology, GWIC (T07S, R20E, Sec: 
15,14,21,22,23,28,27,26,33,34,35) 

    Key  
      N/P 

5. Surface Water/Water Quality, Quantity & Distribution (e.g., streams, lakes, storm 
runoff, irrigation systems, canals) 

 Comments and Source of Information: 
The project is not anticipated to impact the quantity, quality, or distribution of any surface 
waters. The Army Corp of Engineers stated that as long as no fill is placed in jurisdictional 
water, no permit would be required. No fill is proposed to be placed in any waters.  
 
However, a DA permit may be required in order to bore a new water main under Rock Creek. 
The U. S. Fish and Wildlife Service and the Montana Fish and Wildlife, and Parks were 
contacted but had no comments regarding the project. 
 
If in the design stage it is determined that more than one acre will be disturbed by project 
implementation, then a Montana Pollutant Discharge Elimination System (MPDES) 
construction stormwater permit would be required.  

 
-Amy Carter, P.E. 
-MT DEQ MPDES Permitting Section 
-Marena Gilbert, US Army Corp of Engineers 

    Key  
    N/P 

6. Floodplains & Floodplain Management (Identify any floodplains within one mile of the 
boundary of the project.) 

 Comments and Source of Information: 
A flood insurance map created by the Federal Emergency Management Agency (FEMA) 
shows the areas around the Rock Creek Crossing are within the 100 year flood plain, and 
portions of the water system adjacent to Rock Creek may be within the 500 year floodplain. A 
more detailed analysis of the project will be completed during the design phase to determine 
if a Joint Application Permit package is required. 
 
James Caniglia had no comments on the proposed project. 
 
-Amy Carter, P.E. 
-James Caniglia, Carbon County Floodplain Administrator 
-FEMA Community Panel 30009C0692D, 30009C0703D, 30009C0711D 
 

    Key  
     N/P 

7. Wetlands Protection (Identify any wetlands within one mile of the boundary of the 
project.) 

 Comments and Source of Information: 
The National Wetlands Inventory shows some wetlands in addition to Rock Creek near Red 
Lodge. Portions of the projected may be constructed near wetlands near Rock Creek. A 
wetland delineation may need to be performed to document any jurisdictional wetlands at the 
site vicinity during the design phase of the Park Avenue project. If wetland delineation is 
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needed, the entire footprint of the of proposed construction disturbance will be evaluated for 
the presence of wetlands and those wetlands will be delineated and mapped in accordance 
with the Corp 1987 delineation Manual (and applicable Regional Supplement). Wetlands 
boundaries will be flagged in the field and numbered. Flag numbers and locations will be 
surveyed using a sub-meter GPS and depicted on the delineation map.  
 
-Amy Carter, P.E. 

  -USFWS National Wetlands Inventory 
  - Marena Gilbert, US Army Corp of Engineers 



Key Letter: N – No Impact B – Potentially Beneficial A – Potentially Adverse 
P – Approval/Permits Required M – Mitigation Required 
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    Key  
           N 

 

8. Agricultural Lands, Production, & Farmland Protection (e.g., grazing, forestry, 
cropland, prime or unique agricultural lands) (Identify any prime or important farm 
ground or forest lands within one mile of the boundary of the project.) 

 
Comments and Source of Information: 

The project is located within City Limits; therefore, no agricultural land will be impacted. The 
soils within the city and the project areas are described as farmland of statewide importance, 
farmland of local importance, prime farmland if irrigated, and some areas of not prime 
farmland. (Natural Resource Conservation Service (NRCS) Soils Map), however the existing 
urban land us within the project area would exclude agricultural land use. Impact to these 
areas is not anticipated. No forest lands existing within one mile of the project. 

The Federal Farmland Protection Act does not apply to the project for several reasons 
including the project’s location within urbanized area. The majority of the project involves 
replacement/repair of an existing structure. Therefore, project permitting by the NRCS is not 
required. 

-Amy Carter, P.E. 

-USDA National Cooperative Soil Survey 

  Key  
     N/M 

9. Vegetation & Wildlife Species & Habitats, Including Fish (e.g., terrestrial, avian and 
aquatic life and habitats) 

 Comments and Source of Information: 
The proposed project is not expected to have any permanent effects on vegetation or 
terrestrial wildlife. Any effects on plant species due to construction activities will be re-seeded 
to promote revegetation and reduce erosion. No plan species of concern are listed fo the 
project area by the Montana Natural Heritage Program (MNHP). No terrestrial habitat will be 
lost as a result of the project because work will be conducted within developed areas within 
the City of Red Lodge. 
 
The US Fish and Wildlife Service (USFWS) states: “The Service reviewed the project 
description and has no comments regarding federally-listed or proposed threatened or 
endangered species, critical habitat, or other trust species.” 
 
A database search conducted using the Montana Natural Heritage Program website found 
seven species of concern or potential species of concern that may occur in the region: 
Wolverine (Gulo gulo), Canada Lynx (Lynx canadensis), Grizzly Bear (Ursus arctos), 
Peregrine Faloon (Falco peregrinus), Cassin’s Finah (Haemorhous cassinii), Grean tailed 
Towhee (Pipilo chlorurus), Yellowstone Cutthroat Trout (Oncorhynchus clarkia bouvieri). The 
above listed avian and aquatic species should not be affected by the proposed project 
because the existing systems to not support aquatic wildlife populations. Due to the 
developed nature of the project area, no habitat will be lost as a result of the project. 
 
Based on a review of the Montana Sage Gouse Habitat Conservation Program Mapper 
(https://sagegrouse.mt.gov/projects), the proposed project is mapped in an Executive Order 
(EO) General Area for Sage Grouse Habitat but is located in an exempt community 
boundary. Such as, Sage Grouse are not anticipated to be adversely affected by this work. 
 
Temporary adverse effects to water quality are expected during project implementation 
However, mitigation measures including construction Best Management Practices (BMPs) 
will be implemented to reduce sedimentation and downstream effects on aquatic habitat. All 
necessary stream permits will be acquired prior to construction, and the Contractor will be 
required to adhere to all guidelines outline in these documents.   
 
-Amy Carter, P.E. 
-Jacob Martin, USFWS 

https://sagegrouse.mt.gov/projects
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-Montana Natural Heritage Program 

  Key  
N 

10. Unique, Endangered, Fragile, or Limited Environmental Resources, Including 
Endangered Species (e.g., plants, fish, sage grouse, or other wildlife) 

 Comments and Source of Information: 
Because the work is limited to existing water main and proposed water main in developed 
areas, the proposed project is not expected to have any effects on unique, endangered, 
fragile, or limited environmental resources, including endangered species. 
 
The US Fish and Wildlife Service (USFWS) states: “The Service reviewed the project 
description and has no comments regarding federally‐listed or proposed threatened or 
endangered species, critical habitat, or other trust species.” 
 
A database search conducted using the Montana Natural Heritage Program website found 
seven species of concern or potential species of concern that may occur in the region: 
Wolverine (Gulo gulo), Canada Lynx (Lynx canadensis), Grizzly Bear (Ursus arctos), 
Peregrine Faloon (Falco peregrinus), Cassin’s Finah (Haemorhous cassinii), Grean tailed 
Towhee (Pipilo chlorurus), Yellowstone Cutthroat Trout (Oncorhynchus clarkia bouvieri). The 
above listed avian and aquatic species should not be affected by the proposed project 
because the existing systems to not support aquatic wildlife populations. Due to the 
developed nature of the project area, no habitat will be lost as a result of the project. 
 
-Amy Carter, P.E. 
-Jacob Martin, USFWS 
-Montana Natural Heritage Program 
-Montana Sage Grouse Habitat Conservation Program 
 

  Key  
N 

11. Unique Natural Features (e.g., geologic features) 

 Comments and Source of Information: 
There are no unique natural features located in the vicinity of the proposed project.t 
 
-Amy Carter, P.E. 

  Key  
N 

12. Access to, and Quality of, Recreational & Wilderness Activities, Public Lands and 
Waterways (including Federally Designated Wild & Scenic Rivers), and Public Open 
Space 

 Comments and Source of Information: 
The proposed water facility improvements will not affect access to, and quality of, 
recreational and wilderness activities, public lands, and waterways. 
 
-Amy Carter, P.E. 

HUMAN POPULATION 

  Key  
N 

1. Visual Quality – Coherence, Diversity, Compatibility of Use and Scale, Aesthetics 

 Comments and Source of Information: 
The proposed improvements consist of replacing existing water mains and installing new 
water mains and structures in developed areas. Because the infrastructure is buried, impact 
on the visual quality of the area is not anticipated once work is complete. 
 
-Amy Carter, P.E. 
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  Key  
M/N 

2. Nuisances (e.g., glare, fumes) 

 Comments and Source of Information: 
M: Mitigation would be required in the short term during project construction. The proposed 
project may cause temporary nuisances such as noise and exhaust fumes from construction 
equipment, traffic detours while sections beneath roadways are under construction. Efforts 
will be made to minimize nuisances including detours and select timing of construction work 
in residential areas. 
 
N: No nuisance impacts are anticipated following project construction. The improve water 
system improvements will not create any long term nuisance. 
 
-Amy Carter, P.E. 

  Key  
M/N 

3. Noise -- suitable separation between noise sensitive activities (such as residential 
areas) and major noise sources (aircraft, highways & railroads) 

 Comments and Source of Information: 
M – Mitigation would be required in the short term during project implementation. Nearby 
residences may be temporarily affected by noise from excavation and construction work.  
Efforts will be made to minimize nuisances including select timing of construction equipment 
operation in residential areas.  
 
N – No impact is anticipated following project implementation. The improved water system 
will not create any long-term noise issues.   
 
-Amy Carter, P.E. 

    Key  
N 

4. Historic Properties, Cultural, and Archaeological Resources 

 Comments and Source of Information: 
 
Damon Murdo of the State Historical Preservation Office (SHOP) states “It is SHPO’s 
position that any structure over fifty years of age is considered historic and is potentially 
eligible for listing on the National Register of Historic Places. If any structures are to be 
altered and are over fifty years old, we would recommend that they be recorded, and a 
determination of their eligibility be made prior to any disturbance taking place. 
 
As long as disturbance will be kept to existing disturbed roadways or ground, we feel that 
there is a low likelihood cultural properties will be impacted. We, therefore, feel that a 
recommendation for a cultural resource inventory is unwarranted at this time. However, 
should the projects need to occur within previously undisturbed ground, if structures need to 
be altered, or if cultural materials be inadvertently discovered during this project, we would 
ask that our office be contacted, and the site investigated.” 
 
If proposed work is to be located in previously undisturbed ground, SHPO will be contacted 
during design. 
 
-Amy Carter, P.E. 
-Damon Murdo, State Historical Preservation Office 
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  Key  
N 

5. Changes in Demographic (population) Characteristics (e.g., quantity, distribution, 
density) 

 Comments and Source of Information: 
The proposed project is not anticipated to affect any changes in demographics to the area. 
 
-Amy Carter, P.E. 

  Key  
N 

6. Environmental Justice – (Does the project avoid placing lower income households in 
areas where environmental degradation has occurred, such as adjacent to brownfield 
sites?) 

 Comments and Source of Information: 
No impact to environmental justice is anticipated. Housing will not be placed as part of the 
project. The project will improve water service to users in developed housing areas. 
 
-Amy Carter, P.E. 

  Key  
B 

7. General Housing Conditions - Quality, Quantity, Affordability 

 Comments and Source of Information: 
The project will improve available fire flow and improve water service to residences in 
developed and housing areas.  
 
-Amy Carter, P.E. 

  Key  
N 

8. Displacement or Relocation of Businesses or Residents 

 Comments and Source of Information: 
No Business or residents will be relocated in conjunction with the proposed improvements. 
The project will reduce the risk of displacements/relocations by increasing available fire flow 
in existing developed and housing areas. 
 
-Amy Carter, P.E. 

  Key  
B 

9. Public Health and Safety 

 Comments and Source of Information: 
The water system improvements will improve water service quality and pressure, as well as 
increasing available fire flow.  The replacement will reduce the frequency of water main 
breaks.  
 
-Amy Carter, P.E. 

  Key  
N 

10. Lead Based Paint and/or Asbestos 

 Comments and Source of Information: 
There is no known lead-based paint or asbestos in the water system, therefore no lead-
based paint or asbestos is anticipated to be encountered as part of the proposed 
improvements. However, requirements from Montana DEQ require an inspection for 
asbestos (performed by an accredited inspector) prior to demolition taking place. This 
inspection may be waived depending on the type of structure. This inspection will likely be 
required for removal of the existing PRV valve. 
 
-Amy Carter, P.E. 
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  Key  
N 

11. Local Employment & Income Patterns - Quantity and Distribution of Employment, 
Economic Impact 

 Comments and Source of Information: 
The proposed project may offer temporary local employment of works for the associated 
project, but no long-term impact to local employment and income patterns are anticipated. 
 
-Amy Carter, P.E. 

  Key  
N 

12. Local & State Tax Base & Revenues 

 Comments and Source of Information: 
The proposed project should have no impact on local and state tax base revenues. 
 
-Amy Carter, P.E. 

  Key  
N 

13. Educational Facilities - Schools, Colleges, Universities 

 Comments and Source of Information: 
The proposed project should have no impact on educational facilities. 
 
-Amy Carter, P.E. 

  Key  
B 

14. Commercial and Industrial Facilities - Production & Activity, Growth or Decline 

 Comments and Source of Information: 
Improving the water system available flow, and pressures in the City of Red Lodge will aid in 
fire protection and the risk of water service interruption. As a result, the proposed 
improvements may have an indirect benefit of encouraging commercial and industrial growth 
in the city. 
 
-Amy Carter, P.E. 
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  Key  
B 

15. Health Care – Medical Services 

 Comments and Source of Information: 
The water main pressure reduction provided by the improvements will provide the needed 
pressure reduction at the hospital will reduce the risk of water main and service breaks, thus 
preventing interruptions to water service at the City’s medical facilities. 
 
-Amy Carter, P.E. 

  Key  
N 

16. Social Services – Governmental Services (e.g., demand on) 

 Comments and Source of Information: 
The proposed project should not have any impact on social services or governmental 
services. 
 
-Amy Carter, P.E. 

  Key  
N 

17. Social Structures & Mores (Standards of Social Conduct/Social Conventions) 

 Comments and Source of Information: 
The proposed project should not have any impact on social structures and mores. 
 
-Amy Carter, P.E. 

 
  Key  

B 

18. Land Use Compatibility (e.g., growth, land use change, development activity, adjacent 
land uses and potential conflicts) 

 Comments and Source of Information: 
The reduce risk of water service interruption, improved pressures and improved available fire 
flow would indirectly promote the stability and growth and development within the City of Red 
Lodge. 
 
-Amy Carter, P.E. 

  Key  
B 

19. Energy Resources - Consumption and Conservation 

 Comments and Source of Information: 
The water system replacements will reduce leakage, which would reduce the energy required 
to pump and distribute water. The removal of the pump station will reduce energy use. 

 
  -Amy Carter, P.E. 

   Key  
N 

20. Solid Waste Management 
  

 Comments and Source of Information: 
The proposed improvements will not impact the City’s solid waste management. 
 
-Amy Carter, P.E. 

  Key  
N 

21. Wastewater Treatment - Sewage System 

 Comments and Source of Information: 
The proposed improvements t will not impact the City’s sewage system.  
 
-Amy Carter, P.E. 
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  Key  
N 

22. Storm Water – Surface Drainage 

 Comments and Source of Information: 
The proposed improvements will not impact the City’s storm water system. 

  Key  
B 

23. Community Water Supply 

 Comments and Source of Information: 
The proposed improvements will improve the community water supply significantly. The 
projects will reduce frequency of water main and service freezes and breaks, provide better 
valving for main isolation, improve system pressures, and provide increased fire flow to the 
City. By replacing leaking mains, the City’s potential for contamination in their water supply 
system is greatly reduced.  
 
-Amy Carter, P.E. 

  Key  
N 

24. Public Safety – Police 

 Comments and Source of Information: 
The proposed improvements will not impact the Police Department. 

  Key  
B 

25. Fire Protection – Hazards 

 Comments and Source of Information: 
The proposed water system improvements will have a positive impact on Fire Protection 
within the City. Replacement of the pressure relief valve system on the water trunk main from 
the water treatment plant will increase available fire flow through the City. Bypass of the 
existing booster station will allow needed fire flows to be supplied to the residential area on 
the north-west portion of the City Limits. Also, inoperable fire hydrants will be replaced, and 
additional fire hydrants will be constructed. 
 
-Amy Carter, P.E. 
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  Key  
N 

26. Emergency Medical Services 

 Comments and Source of Information: 
The proposed improvements have no impact on Emergency Medical Services. 
 
-Amy Carter, P.E. 

  Key  
N 

27. Parks, Playgrounds, & Open Space 

 Comments and Source of Information: 
The proposed improvements have no impact on parks, playgrounds, & open space. 
 
-Amy Carter, P.E. 

  Key  
N/B 

28. Cultural Facilities, Cultural Uniqueness & Diversity 

 Comments and Source of Information: 
Damon Murdo of the State Historical Preservation Office (SHOP) states “It is SHPO’s 
position that any structure over fifty years of age is considered historic and is potentially 
eligible for listing on the National Register of Historic Places. If any structures are to be 
altered and are over fifty years old, we would recommend that they be recorded, and a 
determination of their eligibility be made prior to any disturbance taking place. 
 
As long as disturbance will be kept to existing disturbed roadways or ground, we feel that 
there is a low likelihood cultural properties will be impacted. We, therefore, feel that a 
recommendation for a cultural resource inventory is unwarranted at this time. However, 
should the projects need to occur within previously undisturbed ground, if structures need to 
be altered, or if cultural materials be inadvertently discovered during this project, we would 
ask that our office be contacted, and the site investigated.” 
 
If proposed work is to be located in previously undisturbed ground, SHPO will be contacted 
during design. 
 
Increased available fire flow throughout the City will allow the City to protect cultural facilities 
in the event that a historic building experiences a building fire.  
 
-Amy Carter, P.E. 
-Damon Murdo, State Historical Preservation Office 
 

  Key  
N 

 

29. Transportation Networks and Traffic Flow Conflicts (e.g., rail; auto including local 
traffic; airport runway clear zones - avoidance of incompatible land use in airport 
runway clear zones) 

 
Comments and Source of Information: 

The proposed improvements will not impact existing transportation networks. 

-Amy Carter, P.E. 

  Key  
B 

30. Consistency with Local Ordinances, Resolutions, or Plans (e.g., conformance with 
local comprehensive plans, zoning, or capital improvement plans) 



66 

 

 

  
Comments and Source of Information: 
The project is in accordance with the City’s 2019 Capital Improvement Plan, which prioritizes 
these needed improvements to the water system. 
 
-Amy Carter, P.E. 
-2019 City of Red Lodge Capital Improvement Plan 

  Key  
N 

31. Is There a Regulatory Action on Private Property Rights as a Result of this Project? 
(consider options that reduce, minimize, or eliminate the regulation of private 
property rights.) 

 Comments and Source of Information: 
The proposed water system improvements would be implemented in existing right-of-way. 
 
-Amy Carter, P.E.  
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ENVIRONMENTAL REQUIREMENTS AFTER THE PER HAS BEEN COMPLETED 
 
 

I. Environmental Report (ER) with Categorical Exclusion (CE) 
 

Depending on the sources of funding, once the PER has been completed and the potential environmental impacts 
have been determined, projects may have no additional environmental requirements other than obtaining 
appropriate permits. However, if the project is being funded by the USDA Rural Development Community Facility 
Programs, an Environmental Report must be completed. Depending on the outcome of the Environmental Report, 
either a Categorical Exclusion (CE) will need to be completed or an Environmental Assessment (EA) or 
Environmental Impact Statement (EIS) will be required. Projects funded through the SRF Loan Program, the TSEP, 
or the CDBG Program also require a Categorical Exclusion or an EA before construction can be authorized. 
Contact the funding agencies involved for details. 

 
The USDA RD Program has a guide available to assist you in preparing the ER. See Guide to Applicants for Preparing 
Environmental Reports for Categorical Exclusions under § 1970.54 RD Instruction 1970-B, Exhibit C, FINAL RULE 
81 FR 11000 Published March 2, 2016 with an Effective Date April 1, 2016. The Guide can be obtained by contacting 
the RD Program staff, or at the following Internet address: 

 
RD 1970 Environmental Policies and Procedures RD Instruction 1970-B, Exhibit C provides specific guidance 
for preparing the ER including the format and information required; the environmental issues that must be 
considered during the proposed project’s planning and design activities; the sources for locating the required 
information; and the documentation required to determine that there are no extraordinary circumstances that 
require a higher level of review including an EA or an EIS. 

 
II.  Environmental Assessment with FONSI 

 

Depending on the sources of funding, once the PER has been completed and potential environmental impacts 
associated with the project have been identified, proposed projects may require an EA. For projects that anticipate 
funding through the USDA RD Community Facility Programs, the SRF Loan Programs, the TSEP, or the CDBG 
Program, an EA must be completed if the environmental review identifies potential environmental impacts beyond 
those qualifying for a Categorical Exclusion. Depending on the findings of the EA, either a Finding of No Significant 
Impact (FONSI) must be published or an Environmental Impact Statement (EIS) prepared. Assuming the EA 
determines there are no significant environmental impacts, the funding agency will prepare the FONSI and direct 
the applicant to publish it. The following chart provides specific program requirements for publishing the FONSI. 

 
 CDBG DNRC RD SRF TSEP 
Notice of 
Availability of 
EA 

Contact CDBG staff Not 
Required 

Publish once; 
30-day comment 
period required* 

Not Required Contact 
Infrastructure 
Staff 

Notice of 
FONSI 

Contact CDBG staff Provide copy 
of FONSI. 

Publish once; no 
comment period 
required 

Publish once; 30- 
day comment 
period required 

Contact 
Infrastructure 
Staff 

 
*RD requires a Notice of Availability of the EA to be published once, which allows for a 30-day comment period 
prior to publishing the FONSI. 

 
If two or more agencies provide funding for a project, a combined publication notice may possibly be used to satisfy 
the requirements of all agencies. Check with the applicable agencies to determine if a combined publication notice 
is possible. 

https://www.ecfr.gov/cgi-bin/text-idx?SID=2d8457de87c022d0e240337e369f665f&mc=true&node=pt7.14.1970&rgn=div5
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Aptil 22, 2020 

Regulatory Branch 
Montana State Program 
Corps No. NWO-2020-00702-MTB 
 
Subject:  City of Red Lodge – Water System Improvements – Rock Creek 
 
Great West Engineering 
Attn: Amy Carter 
6780 Trade Center Ave. 
Billings, MT 59101 
 
Dear Ms. Carter: 
 
 We are responding to your request for comment, on behalf of the City of Red Lodge, 
regarding the Water System Improvements project in Carbon County, Montana.  The project 
includes the proposed construction of new water main line, the replacement of old cast iron 
water main lines, installation of pressure release valves and vaults, and improvements to the 
booster station.  Waterways located within the identified boundary include Rock Creek, its 
tributaries and adjacent wetlands.  The project is located within Section 22/27/34, Township 7 S, 
Range 20 E, Red Lodge, Carbon County, Montana. 
 
 The mission of the U.S. Army Corps of Engineers (Corps) Regulatory Program is to 
protect the Nation’s aquatic resources while allowing reasonable development through fair, 
flexible and balanced permit decisions.  In particular, under Section 404 of the Clean Water Act 
and Section 10 of the Rivers and Harbors Act of 1899, we work to protect the biological, 
physical, and chemical integrity of the Nation’s aquatic resources.  Projects are evaluated on a 
case-by-case basis to determine the potential benefits and detriments that may occur as a result 
of the proposal.  In all cases an applicant must avoid and minimize impacts to aquatic resources 
to the greatest extent practicable. 
 

Under the authority of Section 404 of the Clean Water Act (CWA), Department of the 
Army (DA) permits are required for the discharge of fill material into waters of the U.S.  Waters 
of the U.S. include the area below the ordinary high water mark of stream channels and lakes or 
ponds connected to the tributary system, and wetlands adjacent to these waters.  Isolated 
waters and wetlands, as well as man-made channels, may be waters of the U.S. in certain 
circumstances, which must be determined on a case-by-case basis.  Under the authority of 
Section 10 of the Rivers and Harbors Act, DA permits are required for structures or work in, 
over, under or affecting navigable waters of the U.S.   
 
 Based on the information provided in your submittal, we are unable to ascertain if 
regulated activities are proposed.  If the final design includes the placement of fill or dredged 
material in any of the jurisdictional areas described in the paragraph above, or otherwise 
requires authorization by a DA permit, please submit a permit application to this office prior to 
starting any work.  Any loss of an aquatic site may require mitigation.  Mitigation requirements 
will be determined during the Department of the Army permitting review.  After a review of the 
materials submitted we will determine what type of permit, if any, will be required.  In order to 
provide the necessary information you may use the Montana Joint Permit Application Form, 

  



-2- 
 

Printed on               Recycled Paper 

 

found at: http://www.dnrc.mt.gov/licenses-and-permits/stream-permitting.  If you do not wish to 
use this form, or do not have internet access please contact our office at the address below to 
obtain more information.  
 
 Note that this letter is not a DA authorization to proceed.  It only informs you of your 
need to obtain a DA permit if waters of the U.S. will be affected.  If waters of the U.S. will not be 
affected by a jurisdictional activity a DA permit will not be required for the project. 
 
 Please refer to identification number NWO-2020-00702-MTB in any correspondence 
concerning this project.  If you have any questions, please contact me at Post Office Box 7032, 
Billings, Montana 59103, by email at Marena.A.Gilbert@usace.army.mil, or by telephone at 406-
657-5912 or 406-200-2689. 
 
 Sincerely, 
 
  
 
 
 Marena A. Gilbert 
 Regulatory Project Manager 
 

http://www.dnrc.mt.gov/licenses-and-permits/stream-permitting
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April 7, 2020 
 
Department of Commerce, Census and Economic Information Center 
301 S Park Ave 
PO Box 200505 
Helena, MT 59620-0505 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Department of Commerce, Census and Economic Information Center has 
reviewed the enclosed proposal and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Department of Labor and Industry 
1327 Lockey 
PO Box 1728 
Helena, MT 59624 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Department of Labor and Industry has reviewed the enclosed proposal and 
has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Department of Environmental Quality 
Permitting and Compliance Division 
1520 E. 6th Ave. 
PO Box 200901 
Helena, MT 59620-0901 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Department of Environmental Quality has reviewed the enclosed proposal and 
has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Department of Fish, Wildlife and Parks 
1420 E. 6th Ave. 
Helena, MT 59620 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Department of Fish, Wildlife and Parks has reviewed the enclosed proposal 
and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Department of Natural Resources and Conservation 
Attn: Resource Development Bureau Engineer 
1625 11th Ave. 
PO Box 201601 
Helena, MT 59620-1601 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Department of Natural Resources and Conservation has reviewed the 
enclosed proposal and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Department of Transportation 
2701 Prospect Ave 
PO Box 201001 
Helena, MT 59620 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Department of Transportation has reviewed the enclosed proposal and has no 
comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Damon Murdo 
State Historic Preservation Office 
1410 8th Ave. 
PO Box 201202 
Helena, MT 59620 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The State Historic Preservation Office has reviewed the enclosed proposal and has 
no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
James Canigilia 
City of Red Lodge 
Floodplain Administrator 
PO Box 9 
Red Lodge, MT 59068 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The City of Red Lodge has reviewed the enclosed proposal and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
US Environmental Protection Agency 
Montana Office 
Federal Building 
10 West 15th Stree, Suite 3200 
Helena, MT 59625 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The US Environmental Protection Agency has reviewed the enclosed proposal and 
has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
US Fish and Wildlife Service 
Ecological Services 
585 Shepherd Way 
Helena, MT 59601 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The US Fish and Wildlife Service has reviewed the enclosed proposal and has no 
comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
US Forest Service 
Region 1 
26 Fort Missoula RD 
Missoula, MT 59804-7203 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The US Forest Service has reviewed the enclosed proposal and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
US Army Corps of Engineers 
10 West 15th Street 
Suite 2200 
Helena, MT 59626 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The US Army Corps of Engineers has reviewed the enclosed proposal and has no 
comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
National Park Service 
PO Box 25287 
Denver, CO 80225-0287 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The National Park Service has reviewed the enclosed proposal and has no 
comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Federal Aviation Administration 
2725 Skyway Drive 
Suite 2 
Helena, MT 59602 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 



 

 

We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 
 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Federal Aviation Administration has reviewed the enclosed proposal and has 
no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Bureau of Land Management 
5001 Southgate Drive 
Billings, MT 59101 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Bureau of Land Management has reviewed the enclosed proposal and has no 
comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Bureau of Indian Affairs 
2021 4th Ave N. 
Billings, MT 59101 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Bureau of Indian Affairs has reviewed the enclosed proposal and has no 
comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Natural Resource Conservation Service 
10 E. Babcock St. 
Bozeman, MT 59771 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Natural Resource Conservation Service has reviewed the enclosed proposal 
and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
Occupational Safety and Health Administration 
2900 4th Ave. N 
Billings, MT 59101 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The Occupational Safety and Health Administration has reviewed the enclosed 
proposal and has no comments. 

 
_________________________________________________________ 
Signature 



 

 

April 7, 2020 
 
US Department of Transportation 
585 Shephard Way 
Helena, MT 59601 
 
RE: Water System Improvements-Red Lodge, MT 
 
Dear Reviewer: 
 
The City of Red Lodge is in the process of evaluation and improving their water 
system. In order to determine needed improvements, the City completed a 
Preliminary Engineering Report (PER) for the water system. The project will take 
place in Sections 22, 27, and 34 of Township 07 South and Range 20 East. A map 
indicating the project location and surrounding area is attached. 
 
After evaluating possible alternatives, the PER recommended improvements 
include replacement of cast iron water mains and construction of new water 
mains within the City Limits to improve looping. In order to address high system 
pressures, addition of pressure relief valves and vaults will be installed, and two 
alternatives for booster station improvements are being considered. The attached 
figure shows the proposed project locations.  
 
Please take a few moments to review the site and the proposed projects. Please 
provide a written response detailing any comments you may have regarding the 
project and any potential environmental impacts that should be considered in the 
project design, avoidance, or mitigation measures. 
 
If you have no comment on this project, please check the box below and 
countersign the bottom of this letter and return to me at the address listed below. 
 
Please return your written comments to acarter@greatwesteng.com or the 
following address: 
 

Amy Carter, PE 
Great West Engineering  
6780 Trade Center Ave. 
Billings, MT 59101 

 
We would greatly appreciate your reply as soon as possible.  If you have any 
questions you may call (406) 652-5000. Thank you. 



 

 

 
Sincerely, 
 
Great West Engineering, Inc. 
 
 
 
Amy Carter, PE 
Project Engineer 
 
 
Attachments: (1) Vicinity Map 

(2) Figure Identifying Existing Facilities 
 
 
 
 

[   ] The US Department of Transportation has reviewed the enclosed proposal and has 
no comments. 

 
_________________________________________________________ 
Signature 



From: Martin, Jacob
To: Amy Carter
Cc: Davies, Jess J
Subject: Water System Improvements-Red Lodge, MT
Date: Thursday, April 23, 2020 3:15:22 PM

Dear Ms. Carter:
 
Thank you for your April 7, 2020, letter requesting U.S. Fish and Wildlife Service comment on the
proposed subject project PER in Red-Lodge, Montana.
 
This email represents our official response to your inquiry for your records.
 
The U.S. Fish and Wildlife Service reviewed your letter and has no comments regarding federally-
listed or proposed threatened or endangered species or other trust species. Additional information
may be obtained using the IPaC project-planning tool, which streamlines the USFWS environmental
review process at https://ecos.fws.gov/ipac/.
 
Thank you for the opportunity to comment.  If you have any questions or comments about this
correspondence please contact Jess Davies at jess_davies@fws.gov or 406-449-5225, extension 214.
 
Sincerely,
 
Jacob M. (Jake) Martin
Assistant Field Supervisor
Montana Ecological Services Office
585 Shephard Way, Suite 1
Helena, Montana 59601
(406) 449-5225x215
jacob_martin@fws.gov
 

mailto:jacob_martin@fws.gov
mailto:acarter@greatwesteng.com
mailto:jess_davies@fws.gov
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fecos.fws.gov%2fipac%2f&c=E,1,j2aCXRvEF6hJ4UINoK43Ybtj5W5sMQrq5xu2-KRB6W303LUn8bNkBYIi5T2yY7YUcdHkh3rqzgxylvbQqiaxjuIVLUAh9qsLBZVA4dkTzYx8Mg5md5Md&typo=1
mailto:jess_davies@fws.gov


DATE: 17-Apr-20

SHPO Invoice #: 2020041704

Bill To:

Contact Name: Amy Carter

Organization: Great West Engineering

Address: 6780 Trade Center Ave.

City/State/Zip: Billings MT 59101

2020041704 3

Please make all checks payable to:

Montana Historical Society

PO Box 201201

Helena, MT 59620

Damon Murdo 

406-444-7767

PAY ONLINE HERE

Total sections searched for SHPO Project #:

Helena, MT 59620-1202

(406)444-7715 

Total Cost:     $75.00

montanahistoricalsociety.org

File Search Fee Structure

Due upon receipt.  Please pay within 30 days.

$25 / Section

Project Name:
RED LODGE - WATER SYSTEM 

IMPROVEMENTS

Montana State Historic Preservation Office

1301 E. Lockey Ave, PO Box 201202

For questions contact:

dmurdo@mt.gov
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7/15/1985 FIELD REPORT 24CB452
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CRABS Document Number: CB 5 1597 Agency Document Number:

Township:7 S Range:20 E Section: 34

LOENDORF LAWRENCE L.
1/1/1967 A PRELIMINARY ARCHAEOLOGICAL SURVEY OF THE CLARK FORK RIVER, CARBON COUNTY, MONTANA

CRABS Document Number: CB 6 1601 Agency Document Number:

Township:7 S Range:20 E Section: 22

THOMPSON R. WAYNE, ET AL.
2/28/1997 REPORT OF A CULTURAL RESOURCES INVENTORY OF THE RED LODGE - NORTH CORRIDOR, ALONG HIGHWAY 212 IN CARBON COUNTY, MONTANA

CRABS Document Number: CB 4 18835 Agency Document Number: STPP 28-2(19)70

Township:7 S Range:20 E Section: 27

JENSEN ARDYCE
6/24/1997 ASSISTED LIVING FACILITY, RED LODGE, CB CO. MT

CRABS Document Number: CB 6 18922 Agency Document Number:

Township:7 S Range:20 E Section: 34

BEERY DEREK
11/1/1999 CULTURAL RESOURCE SURVEY OF THE ROCK CREEK BRIDGE REPLACEMENT AT RED LODGE, CARBON COUNTY, MONTANA

CRABS Document Number: CB 4 22459 Agency Document Number:

Township:7 S Range:20 E Section: 22

BROWNELL JOAN L.
2/1/2003 HISTORIC INVENTORY OF RED LODGE NORTH PROJECT, CARBON COUNTY MONTANA

CRABS Document Number: CB 4 25834 Agency Document Number: STPP28-2(25)70

Township:7 S Range:20 E Section: 27
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2/1/2003 HISTORIC INVENTORY OF RED LODGE NORTH PROJECT, CARBON COUNTY MONTANA

CRABS Document Number: CB 4 25834 Agency Document Number: STPP28-2(25)70

Township:7 S Range:20 E Section: 34

LA POINT HALCYON AND MIKE W. BERGSTROM
3/1/2004 CUSTER NATIONAL FOREST ANNUAL SUMMARY FOR THE MONTANA PROGRAMMATIC AGREEMENT - REPORT YEAR 2003 MONTANA

CRABS Document Number: ZZ 1 27063 Agency Document Number:

Township:7 S Range:20 E Section: 34

BERGSTROM MICHAEL W. AND HALCYON LAPOINT
3/8/2005 A CULTURAL RESOURCE INVENTORY FOR THE CUSTER NATIONAL FOREST ANNUAL SUMMARY FOR THE MONTANA PROGRAMMATIC AGREEMENT -

REPORT YEAR 2004

CRABS Document Number: ZZ 1 27925 Agency Document Number:

Township:7 S Range:20 E Section: 34

LA POINT HALCYON AND MIKE W. BERGSTROM
2/28/2007 CUSTER NATIONAL FOREST ANNUAL SUMMARY FOR THE MONTANA PROGRAMMATIC AGREEMENT - REPORT YEAR 2006

CRABS Document Number: ZZ 1 29472 Agency Document Number:

Township:7 S Range:20 E Section: 22

HARTY  JENNIFER L
7/27/2007 RED LODGE - NORTH (AMENDMENT)

CRABS Document Number: CB 4 29547 Agency Document Number: STPP 28-2(25)70
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Township:7 S Range:20 E Section: 27

HARTY  JENNIFER L
7/27/2007 RED LODGE - NORTH (AMENDMENT)

CRABS Document Number: CB 4 29547 Agency Document Number: STPP 28-2(25)70

Township:7 S Range:20 E Section: 22

WAGERS SCOTT J
9/1/2008 A CLASS III CULTURAL RESOURCE INVENTORY OF 5.1 MILES OF MONTANA HIGHWAY 78 NORTHWEST OF RED LODGE, CARBON COUNTY,

MONTANA

CRABS Document Number: CB 4 30369 Agency Document Number: STPP 78-1(8) CONTROL #4890

Township:7 S Range:20 E Section: 27

WAGERS SCOTT J
9/1/2008 A CLASS III CULTURAL RESOURCE INVENTORY OF 5.1 MILES OF MONTANA HIGHWAY 78 NORTHWEST OF RED LODGE, CARBON COUNTY,

MONTANA

CRABS Document Number: CB 4 30369 Agency Document Number: STPP 78-1(8) CONTROL #4890

Township:7 S Range:20 E Section: 34

GREISER T. WEBER ET AL.
12/1/2006 CULTURAL RESOURCE INVENTORY OF THE WEST FORK ROAD AND SKI RUN ROAD, CARBON COUNTY, MONTANA

CRABS Document Number: CB 6 30599 Agency Document Number: MT EM 2005(1)

Township:7 S Range:20 E Section: 34

LA POINT HALCYON AND MIKE W. BERGSTROM
3/2/2009 CUSTER NATIONAL FOREST ANNUAL SUMMARY FOR THE MONTANA PROGRAMMATIC AGREEMENT-REPORT YEAR 2008

CRABS Document Number: ZZ 1 30969 Agency Document Number:

Township:7 S Range:20 E Section: 34

WOOD GARVEY C.
7/27/2015 PILATI WASTE AREAS: NORTH AND SOUTH

CRABS Document Number: CB 4 37927 Agency Document Number:

Township:7 S Range:20 E Section: 22

FANDRICH BLAIN
6/5/2019 RED LODGE TO TWO MILE BRIDGE ROAD: A CLASS III CULTURAL RESOURCE INVENTORY ALONG 1.3 MILES OF US HIGHWAY 212 NORTH OR

RED LODGE, CARBON COUNTY, MONTANA.

CRABS Document Number: CB 4 40008 Agency Document Number: STPP-28-2(50)71. UPN 4375006
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From: Murdo, Damon
To: Amy Carter
Subject: RED LODGE - WATER SYSTEM IMPROVEMENTS
Date: Friday, April 17, 2020 3:55:31 PM
Attachments: Reports.pdf

Sites.pdf
2020041704.pdf

April 17, 2020
 
Amy Carter
Great West Engineering
6780 Trade Center Ave.
Billings MT 59101
 
RE: RED LODGE - WATER SYSTEM IMPROVEMENTS. SHPO Project #: 2020041704
 
Dear Amy:
 
I have conducted a cultural resource file search for the above-cited project located in Sections 22,
27, 34 T7S R20E. According to our records there have been several previously recorded sites within
the designated search locales. In addition to the sites there have been a few previously conducted
cultural resource inventories done in the areas. I’ve attached a list of these sites and reports. If you
would like any further information regarding these sites or reports, you may contact me at the
number listed below.
 
It is SHPO’s position that any structure over fifty years of age is considered historic and is potentially
eligible for listing on the National Register of Historic Places. If any structures are to be altered and
are over fifty years old, we would recommend that they be recorded, and a determination of their
eligibility be made prior to any disturbance taking place.
 
As long as disturbance will be kept to existing disturbed roadways or ground, we feel that there is a
low likelihood cultural properties will be impacted. We, therefore, feel that a recommendation for a
cultural resource inventory is unwarranted at this time. However, should the projects need to occur
within previously undisturbed ground, if structures need to be altered, or if cultural materials be
inadvertently discovered during this project, we would ask that our office be contacted, and the site
investigated.

If you have any further questions or comments, you may contact me at (406) 444-7767 or by e-mail
at dmurdo@mt.gov. I have attached an invoice for the file search. Thank you for consulting with us.
 
Sincerely,

Damon Murdo

mailto:dmurdo@mt.gov
mailto:acarter@greatwesteng.com
mailto:dmurdo@mt.gov
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Site # Twp Rng Sec Qs Site Type 1 Site Type 2 Time Period Owner NR Status
24CB0145 7S 20E 27 Historic Site Historic Period Combination NR Listed


24CB0193 7S 20E 22 Comb Historic Mining Historic Period Private Eligible


24CB0193 7S 20E 27 SE Historic Mining Historic Period Private Eligible


24CB0249 7S 20E 34 SW Historic Irrigation
System 1890-1899 Private Undetermined*


24CB0452 7S 20E 34 SW Lithic Material
Concentration


No Indication of
Time No Data Undetermined*


24CB0714 7S 20E 34 NE Historic Vehicular/Foot
Bridge


Historic More Than
One Decade State Owned Undetermined*


24CB0716 7S 20E 27 SE Historic Commercial
Development


Historic More Than
One Decade Private Undetermined*


24CB1028 7S 20E 27 Historic Commercial
Development 1900-1909 Private NR Listed


24CB1030 7S 20E 27 NW Historic District Historic More Than
One Decade Combination NR Listed


24CB1083 7S 20E 27 SE Historic Religion Historic Church 1890-1899 Private Undetermined*


24CB1084 7S 20E 27 SE Historic Religion Historic Church 1900-1909 Private NR Listed


24CB1250 7S 20E 27 comb Historic Cemetery/Grave Historic More Than
One Decade Private NR Listed


24CB1283 7S 20E 22 Historic Railroad 1890-1899 Private Eligible


24CB1283 7S 20E 27 NW Historic Railroad 1890-1899 Private Eligible


24CB1283 7S 20E 22 NE Historic Railroad 1890-1899 Private Eligible


24CB1516 7S 20E 34 NW Historic Agriculture Historic More Than
One Decade Private Ineligible


24CB1517 7S 20E 34 SW Historic Commercial
Development


Historic More Than
One Decade Private Eligible


24CB1518 7S 20E 34 SW Historic Railroad
Bridge


Historic More Than
One Decade Other Unresolved


24CB1695 7S 20E 22 comb Historic Irrigation
System


Historic More Than
One Decade Combination Eligible


24CB1695 7S 20E 27 comb Historic Irrigation
System


Historic More Than
One Decade Combination Eligible


24CB1819 7S 20E 27 NE Historic Residence Historic
Outbuildings


Historic More Than
One Decade Private Eligible


24CB1820 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Eligible


24CB1821 7S 20E 27 NE Historic Residence Historic
Outbuildings


Historic More Than
One Decade Private Eligible


24CB1822 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Eligible


24CB1823 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Ineligible


24CB1824 7S 20E 27 NE Historic Commercial
Development 1950-1959 Private Ineligible


24CB1825 7S 20E 27 NE Historic Residence Historic
Outbuildings


Historic More Than
One Decade Private Ineligible


24CB1826 7S 20E 27 NE Historic Residence Historic
Outbuildings


Historic More Than
One Decade Private Ineligible


24CB1827 7S 20E 27 NE Historic Residence Historic
Outbuildings


Historic More Than
One Decade Private Eligible


24CB1828 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Ineligible


24CB1829 7S 20E 27 NE Historic Commercial
Development


Historic More Than
One Decade Private Ineligible


24CB1830 7S 20E 27 NE Historic Grain Elevator Historic More Than
One Decade Private Eligible


24CB1833 7S 20E 27 NE Historic Commercial
Development


Historic More Than
One Decade Private Eligible


24CB1834 7S 20E 27 NE Historic Outbuildings Historic More Than
One Decade Private Ineligible


24CB1835 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Ineligible


STATE HISTORIC PRESERVATION OFFICE
Cultural Resource Information Systems
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Report Date:4/17/2020
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24CB1836 7S 20E 22 SE Historic Residence Historic More Than
One Decade Private Undetermined*


24CB1837 7S 20E 22 SE Historic Outbuildings Historic More Than
One Decade Private Ineligible


24CB1838 7S 20E 22 SE Historic Hotel/Motel Historic More Than
One Decade Private Ineligible


24CB1975 7S 20E 22 NW Historic Irrigation
System


Historic More Than
One Decade Combination Eligible


24CB2040 7S 20E 34 SW Historic Log Structure 1950-1959 MDOT Other Ineligible


24CB2044 7S 20E 22 comb Historic Irrigation
System


Historic More Than
One Decade Private Eligible


24CB2044 7S 20E 27 NW Historic Irrigation
System


Historic More Than
One Decade Private Eligible


24CB2098 7S 20E 27 NW Historic Commercial
Development


Historic More Than
One Decade Private NR Listed


24CB2131 7S 20E 27 NW Historic Irrigation
System


Historic More Than
One Decade Other Unresolved


24CB2207 7S 20E 34 NE Historic Commercial
Development Historic Period Private NR Listed
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Site # Twp Rng Sec Qs Site Type 1 Site Type 2 Time Period Owner NR Status
24CB0145 7S 20E 27 Historic Site Historic Period Combination NR Listed

24CB0193 7S 20E 22 Comb Historic Mining Historic Period Private Eligible

24CB0193 7S 20E 27 SE Historic Mining Historic Period Private Eligible

24CB0249 7S 20E 34 SW Historic Irrigation
System 1890-1899 Private Undetermined*

24CB0452 7S 20E 34 SW Lithic Material
Concentration

No Indication of
Time No Data Undetermined*

24CB0714 7S 20E 34 NE Historic Vehicular/Foot
Bridge

Historic More Than
One Decade State Owned Undetermined*

24CB0716 7S 20E 27 SE Historic Commercial
Development

Historic More Than
One Decade Private Undetermined*

24CB1028 7S 20E 27 Historic Commercial
Development 1900-1909 Private NR Listed

24CB1030 7S 20E 27 NW Historic District Historic More Than
One Decade Combination NR Listed

24CB1083 7S 20E 27 SE Historic Religion Historic Church 1890-1899 Private Undetermined*

24CB1084 7S 20E 27 SE Historic Religion Historic Church 1900-1909 Private NR Listed

24CB1250 7S 20E 27 comb Historic Cemetery/Grave Historic More Than
One Decade Private NR Listed

24CB1283 7S 20E 22 Historic Railroad 1890-1899 Private Eligible

24CB1283 7S 20E 27 NW Historic Railroad 1890-1899 Private Eligible

24CB1283 7S 20E 22 NE Historic Railroad 1890-1899 Private Eligible

24CB1516 7S 20E 34 NW Historic Agriculture Historic More Than
One Decade Private Ineligible

24CB1517 7S 20E 34 SW Historic Commercial
Development

Historic More Than
One Decade Private Eligible

24CB1518 7S 20E 34 SW Historic Railroad
Bridge

Historic More Than
One Decade Other Unresolved

24CB1695 7S 20E 22 comb Historic Irrigation
System

Historic More Than
One Decade Combination Eligible

24CB1695 7S 20E 27 comb Historic Irrigation
System

Historic More Than
One Decade Combination Eligible

24CB1819 7S 20E 27 NE Historic Residence Historic
Outbuildings

Historic More Than
One Decade Private Eligible

24CB1820 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Eligible

24CB1821 7S 20E 27 NE Historic Residence Historic
Outbuildings

Historic More Than
One Decade Private Eligible

24CB1822 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Eligible

24CB1823 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Ineligible

24CB1824 7S 20E 27 NE Historic Commercial
Development 1950-1959 Private Ineligible

24CB1825 7S 20E 27 NE Historic Residence Historic
Outbuildings

Historic More Than
One Decade Private Ineligible

24CB1826 7S 20E 27 NE Historic Residence Historic
Outbuildings

Historic More Than
One Decade Private Ineligible

24CB1827 7S 20E 27 NE Historic Residence Historic
Outbuildings

Historic More Than
One Decade Private Eligible

24CB1828 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Ineligible

24CB1829 7S 20E 27 NE Historic Commercial
Development

Historic More Than
One Decade Private Ineligible

24CB1830 7S 20E 27 NE Historic Grain Elevator Historic More Than
One Decade Private Eligible

24CB1833 7S 20E 27 NE Historic Commercial
Development

Historic More Than
One Decade Private Eligible

24CB1834 7S 20E 27 NE Historic Outbuildings Historic More Than
One Decade Private Ineligible

24CB1835 7S 20E 27 NE Historic Residence Historic More Than
One Decade Private Ineligible
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24CB1836 7S 20E 22 SE Historic Residence Historic More Than
One Decade Private Undetermined*

24CB1837 7S 20E 22 SE Historic Outbuildings Historic More Than
One Decade Private Ineligible

24CB1838 7S 20E 22 SE Historic Hotel/Motel Historic More Than
One Decade Private Ineligible

24CB1975 7S 20E 22 NW Historic Irrigation
System

Historic More Than
One Decade Combination Eligible

24CB2040 7S 20E 34 SW Historic Log Structure 1950-1959 MDOT Other Ineligible

24CB2044 7S 20E 22 comb Historic Irrigation
System

Historic More Than
One Decade Private Eligible

24CB2044 7S 20E 27 NW Historic Irrigation
System

Historic More Than
One Decade Private Eligible

24CB2098 7S 20E 27 NW Historic Commercial
Development

Historic More Than
One Decade Private NR Listed

24CB2131 7S 20E 27 NW Historic Irrigation
System

Historic More Than
One Decade Other Unresolved

24CB2207 7S 20E 34 NE Historic Commercial
Development Historic Period Private NR Listed

STATE HISTORIC PRESERVATION OFFICE
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Underground Storage Tanks 
Layer Last Updated: 1/12/2018 

Active Tanks (12) 
Facility ID: 509748 
Facility Name: CIRCLE 17 
Facility Address: 1022 S Adams Ave, RED LODGE 
Operating Permit Expiration: 3/5/2021 
Tribal Owned: No 
View Detailed Report 
Facility Tank ID: 05 
Tank Tag #: 3390 
Installation Date: 7/1/1996 
Use Status: Currently in Use 
Substance: Gasoline 
Capacity (gal): 4000 
Select or Zoom To 
 
Facility Tank ID: 04 
Tank Tag #: 3389 
Installation Date: 7/1/1996 
Use Status: Currently in Use 
Substance: Gasoline 
Capacity (gal): 8000 
Select or Zoom To 

Facility ID: 509926 
Facility Name: 6 ASSISTED LLC 
Facility Address: 600 21st St W, RED LODGE 
Operating Permit Expiration: 11/5/2013 
Tribal Owned: No 
View Detailed Report 
Facility Tank ID: 02 
Tank Tag #: 3103 
Installation Date: 10/8/1998 
Use Status: Temporarily Out of Use 
Substance: Diesel 
Capacity (gal): 1000 
Select or Zoom To 

Facility ID: 5613935 
Facility Name: CENEX ZIP TRIP 74 
Facility Address: 902 N Broadway Ave, RED LODGE 
Operating Permit Expiration: 11/30/2019 
Tribal Owned: No 
View Detailed Report 
Facility Tank ID: 05 
Tank Tag #: 5566 
Installation Date: 4/10/2015 
Use Status: Currently in Use 
Substance: Gasoline 
Capacity (gal): 15000 
Select or Zoom To 
 
Facility Tank ID: 06 
Tank Tag #: 5567 
Installation Date: 4/10/2015 
Use Status: Currently in Use 
Substance: Diesel 
Capacity (gal): 8000 
Select or Zoom To 
 
Facility Tank ID: 07 
Tank Tag #: 5568 
Installation Date: 4/10/2015 
Use Status: Currently in Use 

http://deq.mt.gov/UST/default.mcpx
http://svc.mt.gov/deq/dst/#/app/ust/report/facilityid/509748
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/dst/#/app/ust/report/facilityid/509926
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/dst/#/app/ust/report/facilityid/5613935
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/


Substance: Gasoline 
Capacity (gal): 7000 
Select or Zoom To 
 
Facility Tank ID: 08 
Tank Tag #: 5569 
Installation Date: 4/10/2015 
Use Status: Currently in Use 
Substance: Diesel 
Capacity (gal): 4000 
Select or Zoom To 

Facility ID: 6015212 
Facility Name: TOWN PUMP OF RED LODGE 
Facility Address: 710 N Broadway, RED LODGE 
Operating Permit Expiration: 7/29/2019 
Tribal Owned: No 
View Detailed Report 
Facility Tank ID: 05 
Tank Tag #: 5381 
Installation Date: 1/16/2013 
Use Status: Currently in Use 
Substance: Diesel 
Capacity (gal): 8000 
Select or Zoom To 
 
Facility Tank ID: 04 
Tank Tag #: 5380 
Installation Date: 1/16/2013 
Use Status: Currently in Use 
Substance: Diesel 
Capacity (gal): 12000 
Select or Zoom To 
 
Facility Tank ID: 03 
Tank Tag #: 5379 
Installation Date: 1/16/2013 
Use Status: Currently in Use 
Substance: Diesel 
Capacity (gal): 6000 
Select or Zoom To 
 
Facility Tank ID: 02 
Tank Tag #: 5378 
Installation Date: 1/16/2013 
Use Status: Currently in Use 
Substance: Gasoline 
Capacity (gal): 14000 
Select or Zoom To 
 
Facility Tank ID: 01 
Tank Tag #: 5377 
Installation Date: 1/16/2013 
Use Status: Currently in Use 
Substance: Gasoline 
Capacity (gal): 20000 
Select or Zoom To 

 
 
 
 
 
 

http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/dst/#/app/ust/report/facilityid/6015212
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/


 
Closed Tanks (7) 
Facility ID: 505655 
Facility Name: RAY JUDD FORD INC 
Facility Address: 120 N Broadway Ave, RED LODGE 
Operating Permit Expiration: 2/19/2018 
Tribal Owned: No 
View Detailed Report 
Facility Tank ID: 03 
Tank Tag #: 1835 
Installation Date: 4/19/1983 
Use Status: Permanently Out of Use 
Substance: Diesel 
Capacity (gal): 6000 
Select or Zoom To 
 
Facility Tank ID: 02 
Tank Tag #: 1834 
Installation Date: 4/19/1983 
Use Status: Permanently Out of Use 
Substance: Diesel 
Capacity (gal): 6000 
Select or Zoom To 
 
Facility Tank ID: 01 
Tank Tag #: 1833 
Installation Date: 4/19/1983 
Use Status: Permanently Out of Use 
Substance: Gasoline 
Capacity (gal): 6000 
Select or Zoom To 

Facility ID: 5613935 
Facility Name: CENEX ZIP TRIP 74 
Facility Address: 902 N Broadway Ave, RED LODGE 
Operating Permit Expiration: 11/30/2019 
Tribal Owned: No 
View Detailed Report 
Facility Tank ID: 01 
Tank Tag #: 4056 
Installation Date: 8/1/1999 
Use Status: Permanently Out of Use 
Substance: Gasoline 
Capacity (gal): 15000 
Select or Zoom To 
 
Facility Tank ID: 02 
Tank Tag #: 4057 
Installation Date: 8/1/1999 
Use Status: Permanently Out of Use 
Substance: Gasoline 
Capacity (gal): 9000 
Select or Zoom To 
 
Facility Tank ID: 04 
Tank Tag #: 4059 
Installation Date: 8/1/1999 
Use Status: Permanently Out of Use 
Substance: Diesel 
Capacity (gal): 2000 
Select or Zoom To 
 
Facility Tank ID: 03 
Tank Tag #: 4058 
Installation Date: 8/1/1999 

http://svc.mt.gov/deq/dst/#/app/ust/report/facilityid/505655
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/dst/#/app/ust/report/facilityid/5613935
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/


Use Status: Permanently Out of Use 
Substance: Diesel 
Capacity (gal): 4000 
Select or Zoom To 
 

http://svc.mt.gov/deq/wmadst/
http://svc.mt.gov/deq/wmadst/
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Figure 1. Location map of the study area.
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DESCRIPTION OF MAP UNITS 

SURFICIAL DEPOSITS 
 
af Artificial fill—Mine tailings and fill in the Rock Creek valley in northern part of 

the town of Red Lodge. 

Qal Alluvium (Holocene)—Gravel, sand, silt, and clay along active stream channels.  

Qc Colluvium (Holocene and Pleistocene)—Locally derived slope-wash 

depositsmainly of sand, silt, and clay. Typically thin veneer concealing bedrock, 

but locally as thick as 30 ft (9 m). Commonly grades into Qal. Locally contains 

well-rounded cobbles derived from alluvial terrace gravel. May also contain 

glacial lake deposits behind end moraines. 

Qaf Alluvial fan deposits (Holocene and Pleistocene)—Gravel, sand, silt, and clay 

deposited in fans being formed by modern streams along major valley margins. 

Display characteristic fan-shaped map pattern and convex upward profile. 

Typically grade upstream into Qal. Thickness ranges from very thin at toe to as 

much as 50 ft (15 m) at heads of fans. 

Qls Landslide deposits (Holocene and Pleistocene)—Unconsolidated mixture 

ofsoil and blocks of bedrock transported down steep slopes by mass wasting. 

Characteristic hummocky surface with concentric swales and ridges near down-

slope limits. Common along steep slopes below resistant rocks but can occur 

where steep slopes and moisture content produce unstable conditions. Large 

landslides are common in glacial moraines along the Beartooth mountain front. 

Qpg Pediment gravel deposits (Holocene and Pleistocene?)—Angular and 

subangular, coarse gravel derived from local bedrock; gravel deposits occur 

beneath smooth, concave-upward, pediment surfaces sloping away from the 

Beartooth Mountains. About 10 ft (3 m) thick. 
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Qgt Glacial deposits, undivided (Holocene and Pleistocene)—Unsorted clay- to 

boulder-size material transported and deposited by glaciers. Characteristic 

hummocky surface. Occur in valleys along the mountain front. Clasts are 

predominantly Archean metamorphic rocks with lesser amounts of quartzite, 

igneous rocks, dolomite, and limestone. 

 

ALLUVIAL TERRACE GRAVELS 

Qat1 Alluvial gravel, terrace level 1 (Holocene)—Gravel underlying terraces 10 to 

20 ft (3-6 m) above altitude of Qal (present altitude of rivers). Mostly cobbles and 

pebbles with minor amounts of sand and silt. Clasts are mainly granitic igneous 

rocks, granitic gneiss, schist, and quartzite, with much less limestone and 

sandstone. Ten to 40 ft (3-12 m) thick. 

Qat2 Alluvial gravel, terrace level 2 (Pleistocene)—Gravel underlying terraces 20 to 

40 ft (6-12 m) above Qal. Mostly cobbles and pebbles with minor amounts of 

sand and silt. Clasts mainly granitic igneous rocks, granitic gneiss, schist, and 

quartzite, with much less limestone and sandstone. Ten to 40 ft (3-12 m) thick. 

Qat3 Alluvial gravel, terrace level 3 (Pleistocene)—Gravel underlying terraces 50 to 

90 ft (15-27 m) above present altitude of rivers. Mostly cobbles and pebbles and 

minor amounts of sand and silt. Clasts are mainly granitic igneous rocks, granitic 

gneiss, schist, and quartzite, with much less limestone and sandstone. Ten to 30 

ft (3-9 m) thick. 

Qat4 Alluvial gravel, terrace level 4 (Pleistocene)—Gravel underlying terraces 200 

to 300 ft (60-90 m) above present altitude of rivers. Cobble- and pebble-size 

clasts are mainly granite, granitic gneiss, schist, and quartzite. Thickness as 

much as 20 ft (6 m). 
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Qat5 Alluvial gravel, terrace level 5 (Pleistocene)—Gravel underlying terraces 400 

to 600 ft (120-185 m) above present altitude of rivers. Occurs mainly as small 

discontinuous erosional remnants. Cobble- and pebble-size clasts are mainly 

granite, granitic gneiss, schist, and quartzite. Calcite cement locally present, 

especially at base. Thickness from a very thin remnant to about 20 ft (6 m). 

 

BEDROCK MAP UNITS 

Tflc Linley Conglomerate Member, Fort Union Formation (Paleocene?)—Unit 

named by Calvert (1916) after exposures near the community of Linley (Linley no 

longer exists but was about 1 mile east-southeast of Luther). These rocks occur 

along the northern mountain front of the Beartooth Uplift (Calvert, 1916; Jobling, 

1974; DeCelles and others, 1991) and are considered to be Laramide 

synorogenic deposits. Similar rocks occur along the eastern front of the 

Beartooth Uplift (Laramide synorogenic deposits of Flueckinger (1970) and 

Beartooth Conglomerate of DeCelles and others (1991)), and are included here 

with the Linley Conglomerate. Unconformably overlies the Tongue River Member 

of the Fort Union Formation, but also overlies an erosional unconformity cut into 

Upper Cretaceous rocks just south of the map area in Wyoming (DeCelles and 

others, 1991). The unit consists of mainly reddish-brown to gray- brown, 

interbedded conglomerate, coarse-grained sandstone, siltstone, and mudstone; 

the coarsest facies is generally nearest the mountain front. Conglomerate 

cobbles are mostly less than 6 inches in diameter and composed mainly of 

limestone, andesite porphyry, black chert, metamorphic rocks, and granitic rocks. 

Paleontologic data indicate the deposits are Paleocene (Flueckinger, 1970; 

Jobling, 1974; DeCelles and others, 1991). Changes in clast composition in the 

conglomerates record the unroofing of the Beartooth Uplift; clasts of younger 

stratigraphic units generally occur near the base and clasts of older rocks occur 

higher in the section (Flueckinger, 1970; Jobling, 1974; DeCelles and others, 

1991). Thickness is about 600 ft (185 m) along the north front  of the Beartooth 
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Uplift (Jobling, 1974). Flueckinger (1970) reports a total thickness of the section 

along the east front, including exposures in Wyoming, of about 4,200 ft (1,280 

m), but exposures in the Red Lodge area and just to the west appear to be about 

2,000 ft (610 m)  thick. DeCelles and others (1991) report a thickness of more 

than 2,300 ft (700 m).  

Tftr Tongue River Member, Fort Union Formation (Paleocene)—Gray to grayish-

yellow, fine- to medium-grained sandstone, cross-bedded. Interbedded with 

brownish-gray carbonaceous shale and siltstone and coal beds. Sandstones 

ledge-forming, commonly support growths of pine trees. Thickness is variable but 

is as much as 2,800 ft (850 m) (Rawlins, 1986). 

Tfle Lebo Member, Fort Union Formation (Paleocene)—Predominantly dark-gray 

to olive shale, and thin, interbedded, yellowish-gray sandstone and siltstone, 

locally includes yellowish-gray claystone. Typically forms smooth grassy slopes 

below the Tongue River Member. Thickness 200 to 500 ft (60-150 m). 

Tft Tullock Member, Fort Union Formation (Paleocene)—Yellowish-gray, 

fine- to medium-grained, ledge-forming sandstone, cross-bedded in part. 

Interbedded with gray to greenish-gray claystone, siltstone, and minor 

carbonaceous shale. Supports growths of pine trees. Thickness is variable; from 

about 400 ft (120 m) to as much as 1,500 ft (460 m) in the Bear Creek area 

(Rawlins, 1986). 

TKi Intermediate and felsic intrusive rocks (Tertiary or Late Cretaceous)—

Laccoliths, plugs, dikes, sills and irregular-shaped bodies of fine-grained and 

porphyritic rhyolite, dacite, quartz latite, andesite, and diorite (Van Gosen and 

others, 2000). 

Kl Lance Formation (Upper Cretaceous)—Interbedded light-brownish-gray, cliff-

and ledge-forming, fine-grained, thick-bedded to massive sandstone, and 

medium-gray, fissile shale. Sandstone beds are much thicker and more 
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continuous than sandstone beds in the Hell Creek. Sandstone beds support 

growths of pine trees. Occurs only in the southeast part of the quadrangle, 

interfingers with and changes facies into Hell Creek lithologies in the Joliet area; 

the name Lance is used in the Red Lodge area. Total thickness of the formation 

is about 350 ft (105 m).    

Kmg Montana Group (Upper Cretaceous)—Bearpaw Shale, Judth River Formation, 

Claggett Shale, Eagle Sandstone, and Telegraph Creek Formation. Shown only 

on cross section. 

Knbf Niobrara, Carlile, Greenhorn, and Belle Fourche Formations, undivided 

(Upper Cretaceous)—Shown only on cross section. 

Kmok Mowry Shale, Thermopolis Shale, Fall River Sandstone, and Kootenai 

Formation,undivided (Upper and Lower Cretaceous)—Shown only on cross 

section. 

JTR s Sedimentary rocks, undivided (Jurassic and Triassic)—Includes Morrison 

Formation, Ellis Group, and Chugwater Formation. 

PMpa Phosphoria, Tensleep, and Amsden Formations, undivided (Permian, 

Pennsylvanian, and  Upper Mississippian)—Formations not mapped 

separately because of narrow outcrop width. Phosphoria is light-gray limestone, 

sandstone and quartzite, commonly grayish-pink, cherty; thickness is 50 to 75 ft 

(15-23 m). The Tensleep Sandstone is light-brown to very pale-orange 

sandstone, fine-grained, well sorted, well rounded, cross-bedded. Locally 

contains thin limestone beds, locally cherty near the top, and locally silicified to 

form quartzite; about 250 ft (75 m) thick. The Amsden Formation is interbedded 

grayish-pink to light-red mudstone, limestone, and siltstone. Limestones are 

commonly cherty. Unconformably overlies karst surface developed on limestone 

of the Madison Group. Characteristically produces pink stain on underlying cliffs 

of Madison Group; thickness about 200 ft (60 m) but locally tectonically thinned 



 
8 

to only a few feet along mountain front. Total thickness of lumped unit is about 

500 ft (150 m). 

Mm Madison Group, undivided (Middle Mississippian)—Limestone and dolomitic 

limestone, light-gray to light-brownish-gray. Thick-bedded to massive in the 

upper part (Mission Canyon Limestone) and thin-bedded to thick-bedded in the 

lower part (Lodgepole Limestone). Also contains thin, interbedded, gray shales. 

Fossiliferous and cherty beds are present throughout. Collapse features and 

caves are common at the upper karst surface. Thickness of the Madison is 800 

to 1,000 ft (240-305 m). 

Dtj Three Forks and Jefferson Formations, undivided (Upper Devonian)—The 

Jefferson is dolomitic limestone, light-brownish-gray, fetid, poorly exposed; locally  

occurs as float only. The Three Forks is mainly yellowish-weathering, 

argillaceous limestone and medium-gray shale, very poorly exposed. 

DOs Sedimentary rocks, undivided (Upper Devonian and Ordovician)—Includes 

Jefferson and Three Forks Formations, and Big Horn Dolomite. The Jefferson 

and Three Forks Formations as described above. The Big Horn Dolomite is cliff-

forming dolomite and dolomitic limestone, very light gray to very pale orange, 

lower part massive, thin- to thick-bedded in upper part. Has characteristic pock-

marked surface due to differential weathering. Total thickness of this interval is 

about 600 ft (185 m). 

OЄs Sedimentary rocks, undivided (Ordovician and Cambrian) 

Ob Bighorn Dolomite (Middle Ordovician)—Cliff-forming dolomite and dolomitic 

limestone, very light gray to very pale orange, lower part massive, thin- to thick-

bedded in upper part. Has characteristic pock-marked surface due to differential 

weathering. Thickness about 400 ft (120 m). 
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Єs Sedimentary rocks, undivided (Middle and Upper Cambrian)—Light-reddish 

sandstone and quartzite, greenish-gray shale and sandy shale,  gray, thin-

bedded limestone, and greenish-gray flat-pebble limestone conglomerate. 

Includes the Flathead, Wolsey, Meagher, Park, and Pilgrim Formations. 

Thickness is 600 to 800 ft (180-245 m). 

Agn Gneissic rocks (Archean)–-Predominantly granitic gneiss and migmatite; 

commonly consists of alternating bands of more felsic and more mafic gneiss; 

contains inclusions of metasedimentary rocks (granitic gneiss of Van Gosen and 

others, 2000). 
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MAP SYMBOLS 

 

  Contact—Dotted where concealed. 

 

  Fault—Dotted where concealed. Bar and ball on down-thrown side, where 

  known. 

 

Reverse Fault—Dashed where approximately located; dotted where 

concealed.  Teeth on upper plate or up-thrown block. 

 

Strike slip fault--Dashed where approximately located; dotted where 

concealed. Arrows indicate relative sense of movement. 

 

  Monocline—Showing trace of axial plane and direction of plunge; longest  

 arrow indicates steepest limb of monocline; dashed where approximately   

 located; dotted where concealed. 

 

  Strike and dip of beds 

 

  Strike and dip of overturned beds 

   

 

30 

80 



�

�

���������
��	


���������
��	


���

������

������
���


��

�������	�
	�������	������

�����������������������������
��
���� !"�� �
����� !"��������������#����
���"�	������
	
�##�
!��#���
��#�
!��$���
��
!����
���	����
���%�"�����&���
�
��'�������
(���	"�)������
�
��*��)��	�
"��(!�+����		��
�
�����,-�� ���(��
�����	����
�&.,�/���

,���� �0��+�����,�����1���������� ��#�
!������������2�3�4�.�3�5�����������	��
!%
���
������
���&����
����$�������#����	�����1�����"�6 ���������� ��

$1%-,2��	������&�������������������	
����������

2��7���1�	����$�����������

��8���������������8�����$��"��������'���	�������������
9���
���������,�����1�������0�������������� ��#�
!���:	�����%$���
��
!
	
��"�������	��
!%���
������
���&�*����1�������������)�"��	���������	
�������
����	�� ��%,22;��	������&�,.��,��



 
12 

OTHER GEOLOGIC REFERENCES 

Bucher, W.H., Chamberlin, R.T., and Thom, W.T., Jr., 1933, Results of structural 

research work in Beartooth-Bighorn region, Montana and Wyoming:  American 

Association of Petroleum Geologists Bulletin, v. 17, p. 680-693. 

Calvert, W.R., 1916, Geology of the upper Stillwater basin, Stillwater and Carbon 

Counties, Montana:  U. S. Geological Survey Bulletin 641-G,  p. 199-214; plate 1, 

scale 1:145,000. 

Casella, C.J., 1964, Geologic evolution of the Beartooth Mountains, Montana and 

Wyoming. Part 4. Relationship between Precambrian and Laramide structures in 

the Line Creek area:  Geological Society of Amercia Bulletin, v. 75, p. 969-986. 

DeCelles, P.G., Gray, M.B., Ridgeway, K.D., Cole, R.B., Srivastava, P.,  Pequera, N., 

and Pivnik, D. A., 1991, Kinematic history of a foreland uplift from Paleocene 

synorogenic conglomerate, Beartooth Range, Wyoming and Montana:  

Geological Society of America Bulletin, v. 103, p. 1458-1475. 

DeCelles, P.G., Gray, M.B., Ridgeway, K.D., Cole, R.B., Pivnik, D.A., Pequera, N., and 

Srivastava, P., 1991, Controls on synorogenic alluvial-fan architecture, Beartooth 

Conglomerate (Paleocene), Wyoming and Montana:  Sedimentology, v. 38, p. 

567-590. 

Du Bray, E.A., and Harlan, S.S., 1993, Geology and preliminary  40Ar/39Ar 

geochronology of the Sliderock Mountain volcano, south-central Montana:  

Geological Society of America Abstracts with Programs, v. 25, no. 5, p. 32. 

Foose, R.M., Wise, D.U., and Garbarini, G.S., 1961, Structural geology of the Beartooth 

Mountains, Montana and Wyoming:  Geological Society of America Bulletin, v. 

72, p. 1143-1172, 3 plates. 

Jobling, J.L., 1974, Stratigraphy, petrography, and structure of the Laramide(Paleocene) 

sediments marginal to the Beartooth Mountains, Montana: State College, 

Pennsylvania State University, Ph.D. dissertation, 102 p. plate 1, scale 1:31680. 



 
13 

Lopez, D.A., 2000, Geologic map of the Big Timber 30’ x 60’ quadrangle, south-central 

Montana:  Montana Bureau of Mines and Geology Open-File Report MBMG-405, 

scale 1:100,000. 

Mueller, P.A., 1979, Age of deformation in the Hellroaring Plateau area, eastern 

Beartooth Mountains, Montana:  Canadian Journal of Earth Science, v. 16, p. 

1124-1129. 

Mueller, P.A., Wooden, J.L., Henry, D.J., and Bowes, D.R., 1985, Archean crustal 

evolution of the eastern Beartooth Mountains, Montana and Wyoming, in 

Czamanske, G.K., and Zientek, M.L., eds. The Stillwater Complex, 

Montana:Geology and Guide:  Montana Bureau of Mines and Geology Special 

Publication 92, p. 9-20.  

Omar, G.I., Lutz, T.M., and Giegengack, Robert, 1994, Apatite fission-track evidence for 

Laramide and post-Laramide uplift and anomalous thermal regime at the 

Beartooth overthrust, Montana-Wyoming:  Geological Society of America 

Bulletin, v. 106, p. 74-85.  

Parsons, W.H., 1942, Origin and structure of the Livingston igneous rocks, 

Montana:Geological Society of America Bulletin, v. 53, p. 1175-1186. 

Perry, E.L., 1935, Flaws and tear faults:  American Journal of Science, v. 29, p. 112-

124. 

Prinz, Martin, 1964, Geologic evolution of the Beartooth Mountains, Montana and 

Wyoming. Part 5. Mafic dike swarms of the southern Beartooth Mountains:  

Geological Society of America Bulletin, v. 75, p. 1217-1248. 

Prinz, Martin, 1963, Structural relationships of mafic dikes in the Beartooth Mountains, 

Montana-Wyoming: Journal of Geology, v. 73, p. 165-174. 

Rawlins, J.H., 1986, Bear Creek Coal Field:  Montana Geological Society and 

Yellowstone-Bighorn Research Association Joint Field Conference Guidebook, p. 

253-255. 



 
14 

Ritter, D.F., 1967, Terrace development along the front of the Beartooth Mountains, 

southern Montana:  Geological Society of America Bulletin, v. 78, p. 467-484. 

Ritter, D.F., 1975, New information concerning the geomorphic evolution of the Bighorn 

Basin:  Wyoming Geological Association Guidebook, 27th Annual Field 

Conference, p. 37-44. 

Rouse, J.T., Hess, H.H., Foote, Freeman, Vhay, J.S., and Wilson, K.P., 1937, 

Petrology, structure, and relation to tectonics of porphyry intrusions in the 

Beartooth Mountains, Montana:  Journal of Geology, v. 45, no. 7, p. 717-740.  

Wilson, C.W., 1936, Geology of the Nye-Bowler Lineament, Stillwater and Carbon 

Counties, Montana:  American Association of Petroleum Geologists Bulletin, v. 

20, p. 1161-1188. 

Wise, D.U., 1997,  Pseudo-tear faults at Red Lodge, MT: Clues to late-stage basin 

understuffing and tectonics of the greater Beartooth Block:  Yellowstone-Bighorn 

Research Association, Wyoming Geological Association, and Montana 

Geological Society Guidebook, Bighorn Basin: 50 years on the frontier, 1997 

Field Trip and Symposium, p. 71-99. 

Wise, D.U., 2000, Laramide structures in basement and cover of the Beartooth Uplift 

near Red Lodge, Montana: American Association of Petroleum Geologists 

Bulletin, v. 84, p. 360-375. 



��������	
���������������������
�����������������������
�
����

���
������
�������������������������� ��������!�����
���

!������"#���
��$��������%��������&������'��
�������

(�
'��
����&��)���
������
����*+������&���������������$,*�-���

*������.��)�����*�����/�����
�������������0���������1�2�3�,�2

4���������������"�������!������$��!������� �������

!
��������/�������5�����
���0�����! !/"+*1�������

�$�������������������	
����������

1��6���/������ ������7��
�����8�7�����0��	��7�8����� ����7����

%�������0�0�������9
����	��!�����*�����/�����
.���������
�

������������:���	�" ������������������������"������

!������$�(����/�����
������'���!
�������������
���

����
���!���!�"*11;���������$�*,��*��

�����������	��
�	��������	

 ������������(�/����-<�4���������
�$*+������������������:��-�=�����$+;����������$

0���������7������-<���������
��4��������
!�������$���,����'
������;-
&�>���
��$��������
�
(�!�.�����*?���*��@�)

0���������#������-<���������
��4��������
!�������$���;,
&�>���
��$����:���%��������%��
�
(�!�.�����*?���*��@�)

��������������-<���������
��4��������
!�������$���,����'
������;-
&�>���
��$��������
�
(�!�.�����*?���*��@�)

!�����!��
�����-<���������
��4��������
!�������$���;,
&�>���
��$����:���%��������%��
�
(�!�.�����*?���*��@�)

�!5%5�A��(��

����������

�
��
��
��
�
�
��
��
��
��
��

�
��
��
��
�
�
��
��
��
��
��

������������� �!"�#�� �����$�� ���$��!��$�%�&��#�&������&'��(
�#��� #�)�*�!���$������������ ��������������$�����%���#��� &�����
����� ���$� �������� +�''��(�&����������������� �����,��'#��
���� ������'����$����&�$�������&�&����)���� #�)�����&'���
)��#�-� �*��../�+

��#�������0 �����''���'����������#��������1�$�!%�!������
$����&����������,���&���� � &��������� ���$��������� 2��#� �
���0 ������������$�$���0���#�������%��,������1���� �����,��'#��
 ������+

3���&4������ ��������
����������$�'� �� ��������� #�)�

&����������)� �����$�����$� ����,#�2����������)����!������
'�������� ��''��(�&������$�'���������� �������&���������� #�)�
����''��(�&����%������$�'�# +

���������	

������������
��������������������������
�������������������������
����������������
��

�������������������� � ������������	�����	���������������	����!"#$��!!%& 

�'��
���	�����(�)��������	�������	�������*��+�� ���
�����	�(��	���������*��+�� 

�,������+�-����,.��'������/���,0,�1
��/�
����������������������������������������������������

�+���,
���.����23"4�������5����5
�����������
��������-���0���������*��3!!2

�

!��������:���:��
�������$�&�:�
���
����5��
��
!������� ��������!
��������/������

�1���#����&�	������
 ������!�������-����";���
&����$�B+�,C�+�,"+�,�
��3$�B+�,C�+�,"++-�

����$DDEEE��:������������

��+���,
���.����23"

�����������
�������
-���0���������

��������	���*��������

/������ �0�
�6

�3!!2

����5�6�
�

� � � *��
���

�$+;����������

����������������������	�
	�����

	�
�����������������	�
	�����������
��������
����
�����
�����
�������
��


�������
���������������������������������	�����������������
	�
	�������������
�����������������������
����	�

��������������������

�������������
���������������������������������	�����������
������	�
	�����

��

��

���������������
�����������
���
������	���
�������
���������
����������������������	�������������������	�
	��������
����������
�
��	������������������������
�	��
�

���������������������
�������


��7���

.8

.9

�:

�:

.8

.8

���������

����	
��

������

����������

��������

�	�����

�
���

�,�����

���F�<1�G
+-F��<

���F�-<���F**<1�G
+-F��<

+-F�<1�G

+-F�-<

+-F�<1�G

+-F�-<
���F�<1�G���F�-<���F**<1�G

�

;

0��������
#���

0��������
7���

!����
!��
��

������
����



Soil Map—Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/29/2020
Page 1 of 3

50
03

00
0

50
03

70
0

50
04

40
0

50
05

10
0

50
05

80
0

50
06

50
0

50
07

20
0

50
07

90
0

50
08

60
0

50
03

00
0

50
03

70
0

50
04

40
0

50
05

10
0

50
05

80
0

50
06

50
0

50
07

20
0

50
07

90
0

50
08

60
0

635400 636100 636800 637500 638200 638900 639600

635400 636100 636800 637500 638200 638900 639600

45°  13' 11'' N
10

9°
  1

6'
 4

4'
' W

45°  13' 11'' N

10
9°

  1
3'

 9
'' W

45°  9' 50'' N

10
9°

  1
6'

 4
4'
' W

45°  9' 50'' N

10
9°

  1
3'

 9
'' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 12N WGS84
0 1000 2000 4000 6000

Feet
0 400 800 1600 2400

Meters
Map Scale: 1:30,200 if printed on A portrait (8.5" x 11") sheet.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Carbon County Area, Montana
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 26, 2011—Oct 
25, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

An Adel silty clay loam, 0 to 4 
percent slopes

23.5 0.8%

Ao Adel silty clay loam, 4 to 8 
percent slopes

30.4 1.1%

Au Alluvial land 173.9 6.2%

Cb Charlos loam, 0 to 2 percent 
slopes

946.4 33.7%

Cc Charlos loam, 2 to 8 percent 
slopes

1,032.7 36.8%

Cd Charlos loam, wet, 0 to 2 
percent slopes

7.0 0.2%

Ce Charlos stony loam, 0 to 4 
percent slopes

170.7 6.1%

GP Gravel pits 7.3 0.3%

Hp Heath clay loam, 8 to 15 
percent slopes

5.7 0.2%

HR Heath-Bynum association, 
steep

152.5 5.4%

M-W Miscellaneous water 22.6 0.8%

Tg Thiel cobbly clay loam, 4 to 8 
percent slopes

9.8 0.3%

TH Thiel-Bynum association, 
steep

95.1 3.4%

WD Wayden-Castner association, 
steep

128.9 4.6%

Totals for Area of Interest 2,806.7 100.0%

Soil Map—Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND
Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Rating Polygons

Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not 
available

Soil Rating Lines
Not prime farmland

All areas are prime 
farmland
Prime farmland if 
drained
Prime farmland if 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
irrigated
Prime farmland if 
drained and either 
protected from flooding 
or not frequently flooded 
during the growing 
season
Prime farmland if 
irrigated and drained
Prime farmland if 
irrigated and either 
protected from flooding 
or not frequently flooded 
during the growing 
season

Farmland Classification—Carbon County Area, Montana

Natural Resources
Conservation Service
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National Cooperative Soil Survey
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Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60
Prime farmland if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not available

Soil Rating Points
Not prime farmland

All areas are prime 
farmland
Prime farmland if drained

Prime farmland if 
protected from flooding or 
not frequently flooded 
during the growing 
season
Prime farmland if irrigated

Prime farmland if drained 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Prime farmland if irrigated 
and drained
Prime farmland if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season

Prime farmland if 
subsoiled, completely 
removing the root 
inhibiting soil layer
Prime farmland if 
irrigated and the product 
of I (soil erodibility) x C 
(climate factor) does not 
exceed 60
Prime farmland if 
irrigated and reclaimed 
of excess salts and 
sodium
Farmland of statewide 
importance
Farmland of statewide 
importance, if drained
Farmland of statewide 
importance, if protected 
from flooding or not 
frequently flooded during 
the growing season
Farmland of statewide 
importance, if irrigated

Farmland Classification—Carbon County Area, Montana

Natural Resources
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Farmland of statewide 
importance, if drained and 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if irrigated 
and drained
Farmland of statewide 
importance, if irrigated 
and either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if subsoiled, 
completely removing the 
root inhibiting soil layer
Farmland of statewide 
importance, if irrigated 
and the product of I (soil 
erodibility) x C (climate 
factor) does not exceed 
60

Farmland of statewide 
importance, if irrigated 
and reclaimed of excess 
salts and sodium
Farmland of statewide 
importance, if drained or 
either protected from 
flooding or not frequently 
flooded during the 
growing season
Farmland of statewide 
importance, if warm 
enough, and either 
drained or either 
protected from flooding or 
not frequently flooded 
during the growing 
season
Farmland of statewide 
importance, if warm 
enough
Farmland of statewide 
importance, if thawed
Farmland of local 
importance
Farmland of local 
importance, if irrigated

Farmland of unique 
importance
Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data 
as of the version date(s) listed below.

Soil Survey Area: Carbon County Area, Montana
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 26, 2011—Oct 
25, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Farmland Classification—Carbon County Area, Montana
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Web Soil Survey
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Farmland Classification

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

An Adel silty clay loam, 0 to 
4 percent slopes

All areas are prime 
farmland

23.5 0.8%

Ao Adel silty clay loam, 4 to 
8 percent slopes

Farmland of local 
importance

30.4 1.1%

Au Alluvial land Not prime farmland 173.9 6.2%

Cb Charlos loam, 0 to 2 
percent slopes

Prime farmland if 
irrigated

946.4 33.7%

Cc Charlos loam, 2 to 8 
percent slopes

Farmland of statewide 
importance

1,032.7 36.8%

Cd Charlos loam, wet, 0 to 
2 percent slopes

Prime farmland if 
irrigated

7.0 0.2%

Ce Charlos stony loam, 0 to 
4 percent slopes

Farmland of local 
importance

170.7 6.1%

GP Gravel pits Not prime farmland 7.3 0.3%

Hp Heath clay loam, 8 to 15 
percent slopes

Farmland of local 
importance

5.7 0.2%

HR Heath-Bynum 
association, steep

Not prime farmland 152.5 5.4%

M-W Miscellaneous water Not prime farmland 22.6 0.8%

Tg Thiel cobbly clay loam, 4 
to 8 percent slopes

Farmland of local 
importance

9.8 0.3%

TH Thiel-Bynum 
association, steep

Not prime farmland 95.1 3.4%

WD Wayden-Castner 
association, steep

Not prime farmland 128.9 4.6%

Totals for Area of Interest 2,806.7 100.0%

Description

Farmland classification identifies map units as prime farmland, farmland of 
statewide importance, farmland of local importance, or unique farmland. It 
identifies the location and extent of the soils that are best suited to food, feed, 
fiber, forage, and oilseed crops. NRCS policy and procedures on prime and 
unique farmlands are published in the "Federal Register," Vol. 43, No. 21, 
January 31, 1978.

Rating Options

Aggregation Method: No Aggregation Necessary

Tie-break Rule: Lower

Farmland Classification—Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/29/2020
Page 5 of 5



Engineering Properties

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under 
similar storm and cover conditions. The criteria for determining Hydrologic soil 
group is found in the National Engineering Handbook, Chapter 7 issued May 
2007(http://directives.sc.egov.usda.gov/OpenNonWebContent.aspx?
content=17757.wba). Listing HSGs by soil map unit component and not by soil 
series is a new concept for the engineers. Past engineering references contained 
lists of HSGs by soil series. Soil series are continually being defined and 
redefined, and the list of soil series names changes so frequently as to make the 
task of maintaining a single national list virtually impossible. Therefore, the 
criteria is now used to calculate the HSG using the component soil properties 
and no such national series lists will be maintained. All such references are 
obsolete and their use should be discontinued. Soil properties that influence 
runoff potential are those that influence the minimum rate of infiltration for a bare 
soil after prolonged wetting and when not frozen. These properties are depth to a 
seasonal high water table, saturated hydraulic conductivity after prolonged 
wetting, and depth to a layer with a very slow water transmission rate. Changes 
in soil properties caused by land management or climate changes also cause the 
hydrologic soil group to change. The influence of ground cover is treated 
independently. There are four hydrologic soil groups, A, B, C, and D, and three 
dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for drained 
areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Engineering Properties---Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Texture is given in the standard terms used by the U.S. Department of 
Agriculture. These terms are defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 millimeters in diameter. "Loam," 
for example, is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than sand is 15 percent or 
more, an appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, 
CH, and OH; and highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in one of seven groups 
from A-1 through A-7 on the basis of particle-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained and low in content of fines 
(silt and clay). At the other extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further 
classified as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an 
additional refinement, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index numbers range from 0 for the 
best subgrade material to 20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 
inches in diameter are indicated as a percentage of the total soil on a dry-weight 
basis. The percentages are estimates determined mainly by converting volume 
percentage in the field to weight percentage. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the 
soil fraction less than 3 inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 
4.76, 2.00, 0.420, and 0.074 millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and in nearby areas and on 
estimates made in the field. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey 
area or from nearby areas and on field examination. Three values are provided to 
identify the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of 
sampling and testing. 24th edition.

Engineering Properties---Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/29/2020
Page 2 of 10



American Society for Testing and Materials (ASTM). 2005. Standard 
classification of soils for engineering purposes. ASTM Standard D2487-00.

Engineering Properties---Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/29/2020
Page 3 of 10



Report—Engineering Properties

Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).

Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

An—Adel silty clay 
loam, 0 to 4 percent 
slopes

Adel 95 B 0-18 Silty clay loam CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 85-93-1
00

80-90-1
00

75-88-1
00

70-80- 
90

25-30 
-35

5-10-15

18-31 Loam, clay loam CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 85-93-1
00

80-90-1
00

65-80- 
95

55-68- 
80

25-30 
-35

5-10-15

31-60 Clay loam, channery 
loam, gravelly 
loam

SC-SM, 
CL, CL-
ML, 
GC-GM

A-4, A-6 0- 0- 0 0- 5- 10 70-85-1
00

60-75- 
90

55-70- 
85

40-58- 
75

25-30 
-35

5-10-15

Ao—Adel silty clay 
loam, 4 to 8 percent 
slopes

Adel 85 B 0-18 Silty clay loam CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 85-93-1
00

80-90-1
00

75-88-1
00

70-80- 
90

25-30 
-35

5-10-15

18-31 Loam, clay loam CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 85-93-1
00

80-90-1
00

65-80- 
95

55-68- 
80

25-30 
-35

5-10-15

31-60 Clay loam, channery 
loam, gravelly 
loam

CL, CL-
ML, 
GC-
GM, 
SC-SM

A-4, A-6 0- 0- 0 0- 5- 10 70-85-1
00

60-75- 
90

55-70- 
85

40-58- 
75

25-30 
-35

5-10-15

Engineering Properties---Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/29/2020
Page 4 of 10



Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

Au—Alluvial land

Alluvial land 80 A/D 0-8 Gravelly sandy loam SM A-1, A-2 0- 0- 0 0- 8- 15 65-73- 
80

60-68- 
75

40-50- 
60

20-28- 
35

20-23 
-25

NP-3 -5

8-60 Very gravelly loamy 
coarse sand, 
extremely gravelly 
sand, very 
gravelly sand

GP, GP-
GM

A-1 0- 0- 0 15-23- 
30

25-40- 
55

15-30- 
45

5-15- 25 0- 5- 10 — NP

Lallie 20 C/D 0-2 Silty clay CH, CL A-7 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

90-95-1
00

85-93-1
00

40-68 
-95

20-40-6
0

2-60 Silty clay loam, silty 
clay

CH, CL A-7 0- 0- 0 0- 0- 0 100-100
-100

95-98-1
00

90-95-1
00

85-93-1
00

40-68 
-95

20-40-6
0

Cb—Charlos loam, 0 
to 2 percent slopes

Charlos 95 B 0-6 Loam CL-ML, 
ML

A-4 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

85-90- 
95

60-68- 
75

20-25 
-30

NP-5 
-10

6-17 Clay loam, sandy 
clay loam, coarse 
sandy loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

80-88- 
95

50-63- 
75

25-30 
-35

5-10-15

17-30 Very gravelly clay 
loam, very 
gravelly sandy 
clay loam, very 
gravelly sandy 
loam

GC, GC-
GM

A-2, A-4, 
A-6

0- 0- 0 15-23- 
30

40-53- 
65

35-48- 
60

35-45- 
55

20-33- 
45

25-30 
-35

5-10-15

30-60 Very gravelly sand, 
very gravelly 
loamy sand

GM, GP, 
SM, SP

A-1 0- 0- 0 15-23- 
30

40-53- 
65

35-48- 
60

25-33- 
40

0- 8- 15 — NP
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Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

Cc—Charlos loam, 2 
to 8 percent slopes

Charlos 85 B 0-6 Loam CL-ML, 
ML

A-4 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

85-90- 
95

60-68- 
75

20-25 
-30

NP-5 
-10

6-17 Clay loam, sandy 
clay loam, coarse 
sandy loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

80-88- 
95

50-63- 
75

25-30 
-35

5-10-15

17-30 Very gravelly clay 
loam, very 
gravelly sandy 
clay loam, very 
gravelly sandy 
loam

GC, GC-
GM

A-2, A-4, 
A-6

0- 0- 0 15-23- 
30

40-53- 
65

35-48- 
60

35-45- 
55

20-33- 
45

25-30 
-35

5-10-15

30-60 Very gravelly sand, 
very gravelly 
loamy sand

GM, GP, 
SM, SP

A-1 0- 0- 0 15-23- 
30

40-53- 
65

35-48- 
60

25-33- 
40

0- 8- 15 — NP

Cd—Charlos loam, 
wet, 0 to 2 percent 
slopes

Charlos, wet 85 B 0-6 Loam CL-ML, 
ML

A-4 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

85-90- 
95

60-68- 
75

20-25 
-30

NP-5 
-10

6-17 Clay loam, sandy 
clay loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

80-88- 
95

50-63- 
75

25-30 
-35

5-10-15

17-30 Very gravelly clay 
loam, very 
gravelly sandy 
clay loam

GC, GC-
GM

A-2, A-4, 
A-6

0- 0- 0 15-25- 
35

50-58- 
65

45-53- 
60

35-45- 
55

20-33- 
45

25-30 
-35

5-10-15

30-60 Very gravelly sand GP, GP-
GM, SP, 
SP-SM

A-1 0- 0- 0 15-25- 
35

50-58- 
65

45-53- 
60

25-33- 
40

0- 5- 10 — NP
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Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

Ce—Charlos stony 
loam, 0 to 4 percent 
slopes

Charlos 85 B 0-6 Stony loam CL-ML, 
ML, SC-
SM, SM

A-4 0- 0- 0 15-23- 
30

75-85- 
95

65-75- 
85

55-68- 
80

40-53- 
65

20-25 
-30

NP-5 
-10

6-17 Clay loam, sandy 
clay loam, coarse 
sandy loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 3- 5 90-95-1
00

90-93- 
95

80-88- 
95

50-63- 
75

25-30 
-35

5-10-15

17-30 Very gravelly clay 
loam, very 
gravelly sandy 
clay loam, very 
gravelly sandy 
loam

GC, GC-
GM

A-2, A-4, 
A-6

0- 0- 0 15-23- 
30

40-53- 
65

35-48- 
60

35-45- 
55

20-33- 
45

25-30 
-35

5-10-15

30-60 Very gravelly sand, 
very gravelly 
loamy sand

GM, GP, 
SM, SP

A-1 0- 0- 0 15-23- 
30

40-53- 
65

35-48- 
60

25-33- 
40

0- 8- 15 — NP

Hp—Heath clay loam, 
8 to 15 percent 
slopes

Heath 90 C 0-3 Clay loam CL, CL-
ML

A-6, A-4 0- 0- 0 0- 3- 5 85-93-1
00

80-90-1
00

75-85- 
95

70-80- 
90

25-30 
-35

5-10-15

3-16 Clay, clay loam, silty 
clay

CH, CL A-7 0- 0- 0 0- 5- 10 90-95-1
00

85-93-1
00

70-83- 
95

65-78- 
90

40-48 
-55

15-23-3
0

16-62 Clay, clay loam, silty 
clay

CL A-6, A-7 0- 0- 0 0- 5- 10 90-95-1
00

85-93-1
00

70-83- 
95

65-78- 
90

35-43 
-50

15-20-2
5
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Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

HR—Heath-Bynum 
association, steep

Heath 75 C 0-3 Clay loam CL-ML, 
CL

A-4, A-6 0- 0- 0 0- 3- 5 85-93-1
00

80-90-1
00

75-85- 
95

70-80- 
90

25-30 
-35

5-10-15

3-16 Clay, clay loam, silty 
clay

CH, CL A-7 0- 0- 0 0- 5- 10 90-95-1
00

85-93-1
00

70-83- 
95

65-78- 
90

40-48 
-55

15-23-3
0

16-32 Clay, clay loam, silty 
clay

CL A-6, A-7 0- 0- 0 0- 5- 10 90-95-1
00

85-93-1
00

70-83- 
95

65-78- 
90

35-43 
-50

15-20-2
5

Bynum 20 C 0-17 Sandy clay loam CL A-6 0- 0- 0 0- 5- 10 85-93-1
00

80-90-1
00

65-78- 
90

50-63- 
75

30-33 
-35

10-13-1
5

17-30 Silty clay loam, clay 
loam, loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 5- 10 85-93-1
00

80-90-1
00

65-78- 
90

50-68- 
85

20-28 
-35

5-10-15

30-60 Weathered bedrock — — — — — — — — — —

Tg—Thiel cobbly clay 
loam, 4 to 8 percent 
slopes

Thiel 95 B 0-3 Cobbly clay loam CL-ML A-4 0- 0- 0 25-30- 
35

80-83- 
85

75-78- 
80

70-73- 
75

50-55- 
60

25-28 
-30

5-8 -10

3-20 Very cobbly clay 
loam, very cobbly 
sandy clay loam, 
extremely cobbly 
clay loam

GC, GC-
GM

A-2, A-4, 
A-6

0- 0- 0 30-40- 
50

50-63- 
75

40-55- 
70

35-50- 
65

25-38- 
50

25-30 
-35

5-10-15

20-60 Very cobbly sand GP, SP A-1 0- 0- 0 10-20- 
30

35-48- 
60

25-38- 
50

15-25- 
35

0- 3- 5 — NP
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Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

TH—Thiel-Bynum 
association, steep

Thiel 70 B 0-3 Very cobbly clay 
loam

CL-ML, 
GC-GM

A-4 0- 0- 0 30-43- 
55

50-63- 
75

50-60- 
70

45-55- 
65

35-45- 
55

25-28 
-30

5-8 -10

3-20 Very cobbly clay 
loam, very cobbly 
sandy clay loam, 
extremely cobbly 
clay loam

GC, GC-
GM

A-2, A-4, 
A-6

0- 0- 0 30-40- 
50

50-63- 
75

40-55- 
70

35-50- 
65

25-38- 
50

25-30 
-35

5-10-15

20-60 Very cobbly sand GP, SP A-1 0- 0- 0 10-20- 
30

35-48- 
60

25-38- 
50

15-25- 
35

0- 3- 5 — NP

Bynum 25 C 0-17 Clay loam CL A-6 0- 0- 0 0- 5- 10 85-93-1
00

80-90-1
00

65-78- 
90

50-63- 
75

30-33 
-35

10-13-1
5

17-30 Silty clay loam, clay 
loam, loam

CL, CL-
ML

A-4, A-6 0- 0- 0 0- 5- 10 85-93-1
00

80-90-1
00

65-78- 
90

50-68- 
85

20-28 
-35

5-10-15

30-60 Weathered bedrock — — — — — — — — — —
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Engineering Properties–Carbon County Area, Montana

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

WD—Wayden-
Castner association, 
steep

Wayden 70 D 0-6 Clay loam CL A-6, A-7 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

75-80- 
85

35-40 
-45

15-20-2
5

6-14 Clay loam, silty clay, 
silty clay loam

CH, CL A-6, A-7 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

80-88- 
95

35-48 
-60

15-25-3
5

14-60 Weathered bedrock — — — — — — — — — —

Castner 25 D 0-8 Channery loam CL-ML, 
GM, 
ML, SM

A-4 0- 0- 0 0- 8- 15 60-75- 
90

50-65- 
80

40-55- 
70

35-48- 
60

20-25 
-30

NP-5 
-10

8-18 Extremely channery 
loam, very 
channery sandy 
loam, very flaggy 
loam

GC-GM, 
GM, 
GP-GM

A-1, A-2 0- 0- 0 25-33- 
40

25-43- 
60

15-33- 
50

10-25- 
40

5-20- 35 20-25 
-30

NP-5 
-10

18-60 Unweathered 
bedrock

— — — — — — — — — —

Data Source Information

Soil Survey Area: Carbon County Area, Montana
Survey Area Data: Version 15, Sep 16, 2019
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Area of Interest (AOI)
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Soils
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Not rated or not available

Soil Rating Lines
High
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Low
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Soil Rating Points
High

Moderate

Low
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Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Carbon County Area, Montana
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 26, 2011—Oct 
25, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Corrosion of Concrete—Carbon County Area, Montana
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Corrosion of Concrete

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

An Adel silty clay loam, 0 to 
4 percent slopes

Low 23.5 0.8%

Ao Adel silty clay loam, 4 to 
8 percent slopes

Low 30.4 1.1%

Au Alluvial land Low 173.9 6.2%

Cb Charlos loam, 0 to 2 
percent slopes

Moderate 946.4 33.7%

Cc Charlos loam, 2 to 8 
percent slopes

Moderate 1,032.7 36.8%

Cd Charlos loam, wet, 0 to 
2 percent slopes

Moderate 7.0 0.2%

Ce Charlos stony loam, 0 to 
4 percent slopes

Moderate 170.7 6.1%

GP Gravel pits 7.3 0.3%

Hp Heath clay loam, 8 to 15 
percent slopes

Low 5.7 0.2%

HR Heath-Bynum 
association, steep

Low 152.5 5.4%

M-W Miscellaneous water 22.6 0.8%

Tg Thiel cobbly clay loam, 4 
to 8 percent slopes

Low 9.8 0.3%

TH Thiel-Bynum 
association, steep

Low 95.1 3.4%

WD Wayden-Castner 
association, steep

Moderate 128.9 4.6%

Totals for Area of Interest 2,806.7 100.0%

Description

"Risk of corrosion" pertains to potential soil-induced electrochemical or chemical 
action that corrodes or weakens concrete. The rate of corrosion of concrete is 
based mainly on the sulfate and sodium content, texture, moisture content, and 
acidity of the soil. Special site examination and design may be needed if the 
combination of factors results in a severe hazard of corrosion. The concrete in 
installations that intersect soil boundaries or soil layers is more susceptible to 
corrosion than the concrete in installations that are entirely within one kind of soil 
or within one soil layer.

The risk of corrosion is expressed as "low," "moderate," or "high."
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

High

Moderate

Low

Not rated or not available

Soil Rating Lines
High

Moderate

Low

Not rated or not available

Soil Rating Points
High

Moderate

Low

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Carbon County Area, Montana
Survey Area Data: Version 15, Sep 16, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 26, 2011—Oct 
25, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Corrosion of Steel

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

An Adel silty clay loam, 0 to 
4 percent slopes

Moderate 23.5 0.8%

Ao Adel silty clay loam, 4 to 
8 percent slopes

Moderate 30.4 1.1%

Au Alluvial land High 173.9 6.2%

Cb Charlos loam, 0 to 2 
percent slopes

High 946.4 33.7%

Cc Charlos loam, 2 to 8 
percent slopes

High 1,032.7 36.8%

Cd Charlos loam, wet, 0 to 
2 percent slopes

High 7.0 0.2%

Ce Charlos stony loam, 0 to 
4 percent slopes

High 170.7 6.1%

GP Gravel pits 7.3 0.3%

Hp Heath clay loam, 8 to 15 
percent slopes

High 5.7 0.2%

HR Heath-Bynum 
association, steep

High 152.5 5.4%

M-W Miscellaneous water 22.6 0.8%

Tg Thiel cobbly clay loam, 4 
to 8 percent slopes

Moderate 9.8 0.3%

TH Thiel-Bynum 
association, steep

Moderate 95.1 3.4%

WD Wayden-Castner 
association, steep

High 128.9 4.6%

Totals for Area of Interest 2,806.7 100.0%

Description

"Risk of corrosion" pertains to potential soil-induced electrochemical or chemical 
action that corrodes or weakens uncoated steel. The rate of corrosion of 
uncoated steel is related to such factors as soil moisture, particle-size 
distribution, acidity, and electrical conductivity of the soil. Special site examination 
and design may be needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that intersect soil boundaries or soil 
layers is more susceptible to corrosion than the steel in installations that are 
entirely within one kind of soil or within one soil layer.

The risk of corrosion is expressed as "low," "moderate," or "high."

Corrosion of Steel—Carbon County Area, Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1/29/2020
Page 3 of 4



Rating Options

Aggregation Method: Dominant Condition

Aggregation is the process by which a set of component attribute values is 
reduced to a single value that represents the map unit as a whole.

A map unit is typically composed of one or more "components". A component is 
either some type of soil or some nonsoil entity, e.g., rock outcrop. For the 
attribute being aggregated, the first step of the aggregation process is to derive 
one attribute value for each of a map unit's components. From this set of 
component attributes, the next step of the aggregation process derives a single 
value that represents the map unit as a whole. Once a single value for each map 
unit is derived, a thematic map for soil map units can be rendered. Aggregation 
must be done because, on any soil map, map units are delineated but 
components are not.

For each of a map unit's components, a corresponding percent composition is 
recorded. A percent composition of 60 indicates that the corresponding 
component typically makes up approximately 60% of the map unit. Percent 
composition is a critical factor in some, but not all, aggregation methods.

The aggregation method "Dominant Condition" first groups like attribute values 
for the components in a map unit. For each group, percent composition is set to 
the sum of the percent composition of all components participating in that group. 
These groups now represent "conditions" rather than components. The attribute 
value associated with the group with the highest cumulative percent composition 
is returned. If more than one group shares the highest cumulative percent 
composition, the corresponding "tie-break" rule determines which value should 
be returned. The "tie-break" rule indicates whether the lower or higher group 
value should be returned in the case of a percent composition tie. The result 
returned by this aggregation method represents the dominant condition 
throughout the map unit only when no tie has occurred.

Component Percent Cutoff: None Specified 

Components whose percent composition is below the cutoff value will not be 
considered. If no cutoff value is specified, all components in the database will be 
considered. The data for some contrasting soils of minor extent may not be in the 
database, and therefore are not considered.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple 
candidate values, or which value should be selected in the event of a percent 
composition tie.
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City of Red Lodge

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov
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base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.
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July 16, 2019 
 
RED LODGE WATER DEPT 
ATTN: JIM BUSHNELL 
PO BOX 9 
RED LODGE MT 59068    
          CARBON COUNTY 
RE: Sanitary Survey-Red Lodge Water Dept. PWSID#MT0000314 
 
Dear system owners: 
 
On July 11, 2019 with the assistance of Eric Bottorff I, and my colleague Rebecca Landewe conducted a 
routine sanitary survey inspection of the Red Lodge Public Water Supply System, PWSID # MT0000314. 
Sanitary Surveys are required in the Administrative Rules of Montana (ARM), section 17.38.231 to 
ensure adequate protection of public health through proper construction and maintenance of Public Water 
Supplies (PWS). In addition, it allows the PWS system owners/operators to be informed of current 
regulatory requirements. I would like to thank Eric for his time, assistance and the tour of the entire 
system. 
 
Red Lodge is the county seat of Carbon County and was established as a coal-mining community to fuel 
Northern Pacific Railroad locomotives after 1883. Today the town supports the local agricultural 
community and tourism based industries. The public water supply is classified as Community due to the 
nature of the population served.  
 
The following report contains descriptions of each of the sections of the water system; any deficiencies 
and/or recommendations are numbered at the end of this report. 

Sources: 
(WL002) Well 1 1961 Grant Well GWIC 132671 was drilled in 1961 to a total depth of 74 ft.  The well 
had a static water level of 20 ft. at the time of completion.  Little information is available regarding the 
construction of the well.  A copy of the well log is included in this report.  See recommendations 
regarding the well and activity over the zone of influence at the end of this report.   
 
(WL003) Well 2 1999 RLPWSW#1 GWIC 179787 was rotary drilled December 31 of 1999 to a total 
depth of 67 ft.  The well is cased the entire depth and developed with a screen from 40-65 ft.  The 12 Inch 
steel casing was grouted to 20 ft. with bentonite.  Static water level at the time of completion was 8 ft.  A 
copy of the well log has been included in this report.   
 
(WL004) Well 3 2005 RLPWSW#2 GWIC 223132 was rotary drilled November 7 0f 2005 to a total 
depth of 61 ft.  The well is located 150 ft. north of Well 2 1999. The well is cased the entire depth and 
developed with a screen from 46-61 ft.  The 12 Inch steel casing was grouted to 26 ft. with bentonite.  
Static water level at the time of completion was 13 ft.  A copy of the well log has been included in this 
report.  
 
The well sources have been classified as groundwater.   
 
 
 
 
 



 

Steve Bullock, Governor  I  Shaun McGrath, Director  I  1371 Rimtop Drive  I  Billings, MT 59105  I  www.deq.mt.gov 

Source Water: 
Red Lodge is located within the Upper Yellowstone Watershed in the Rock Creek Valley.  The Rock 
Creek Valley is approximately ½ mile wide at Red Lodge.  Rock Creek’s West Fork valley is about ¼ 
mile wide near the confluence with the main stem and narrows as it approaches the Beartooth Mountain 
Front.  The aquifer serving the Red Lodge wells is interpreted to be unconfined, based on well logs 
information for the area.  Ground-water recharge to the aquifer beneath the West Fork’s valley comes 
from a combination of precipitation, snowmelt runoff, leakage from the West Fork of Rock Creek, and at 
least one irrigation canal that crosses the valley about a half mile above the confluence with the main stem 
of Rock Creek.  The timing and pattern of recharge to this aquifer is very likely similar to that of the Red 
Lodge Bench. Some component of recharge may also come from bedrock beneath the gravel deposits.  
Snowmelt runoff coming down the West Fork valley, and beneath the valley within the aquifer, is 
probably the dominant source of recharge for the aquifer used by the city of Red Lodge wells.  According 
to the Source Water Protection Program criteria, an unconfined aquifer is considered highly sensitive to 
potential sources of contamination (Montana DEQ, 1999).  (Excerpts from source water delineation 2003)   
 
Treatment: 
Treatment of the groundwater sources consists of disinfection with liquid sodium hypochlorite.  
(TP002) Treatment plant for well 1 Grant consists of a peristaltic pump utilizing twin 160-gallon batch 
tanks with spill containment injecting the neat chlorine prior to the water leaving the pumphouse.   
 
(TP003) Treatment plant for wells 2, 3 at the SWTP site consists of a peristaltic pump utilizing twin 260-
gallon batch tanks with spill containment injecting the neat chlorine into carriage water that then is 
injected into the water line from the common header of the wells as it enters the clearwell. 
 
See recommendations at the end of this report regarding the treatment installations. 
 
Distribution System: 
The distribution system was only briefly discussed during this inspection and partially toured.  According 
to previous inspections the majority of the system is Ductile Iron pipe in 6, 8 and 12 Inch sizes along with 
some existing 4 and 6 Inch old Cast Iron.  The newer subdivisions along the bench are all PVC pipe.  A 
large-scale project replaced piping down the main street of Broadway with 12 Inch Ductile Iron; another 
is ongoing.  The pressure regulating valve controlling town pressure and the airport storage tank level was 
visited and discussed. The system maintains approximately 250 fire hydrants and flushes them twice per 
year, upgrades are being completed on the hydrants.  The entire distribution system is metered 
 
Finished Water Storage Reservoirs: 
(CW001) Clearwell contact basin at SWTP consists of the original clearwell underneath the idle surface 
water treatment plant.  Capacity is noted as 150,000 gallons.  The tank is buried concrete and the top of 
the tank comprises the floor of the plant.  The clearwell hatch is inside the building and sealed and locked 
and the vent is downward facing, also inside the building and screened properly.  A pressure transducer is 
located near the effluent meter and controls the wells based on levels of the clearwell.  The well pumps 
could alternate automatically when the clearwell calls for water however only one well is used.   
 
(ST002) Storage tank 2 at SWTP consists of a buried concrete tank located alongside the idle SWTP with 
capacity of 250,000 gallons.  The single tank hatch is sealed and locked and the vent is downward facing 
and screened properly.  Storage tank 2 delivers water to storage tank 3.   
 
(ST002) Storage tank 3 at SWTP consists of a buried concrete tank constructed alongside tank 2.  The 
hatches are Bilco brand and had questionable seals.  The system had corrected this situation by fabricating  
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Finished Water Storage Reservoirs continued: 
covers placed over the top of the hatches enclosing them from weather.  The vent is downward facing and 
screened properly.  From this storage tank water enters the main and flows by gravity to town.  A building 
near the outlet of this tank houses discharge piping, meters, meter bypass piping and chlorine and old 
turbidity monitoring equipment.  See recommendations at the end of this report regarding the hatch seals.  
 
The storage tanks at the SWTP have drain or overflow lines that manifold into one in a manhole near tank 
3.  The common discharge pipe was properly screened and protected from contamination.  The discharge 
is located a short distance from the tanks and directed down the valley with heavy rocks as a splash-way. 
 
Pumps, Pump Facilities and Controls: 
All pumps and controls were adequately protected and appeared to be in good condition.  A telemetry or 
SCADA system is used by the system and allows complete control and access. 
 
Monitoring/Reporting/Data Verification: 
A two-year review of the database indicated two violations of the Chlorine reporting rule.  Both violations 
have achieved compliance, and none are outstanding.  Chlorine monitoring was discussed at length due to 
the review of the monthly reporting form and single decimal point reporting. See recommendations at the 
end of this report regarding chlorine monitoring for Community systems. 
 
Maintenance/Management/Operator Compliance/Safety: 
The system appears very well maintained and certified operators are retained as required.  The operators 
are commended for their service to the system as several have long tenure and all obvious dedication.  
The system had been working with Rural Water to update their source water protection plans.  Backflow 
prevention programs were discussed, and it is important to note that security fencing around the storage 
tank site in town is underway. 
 
Recommendations/Minor Deficiencies: 

1. The Grant well location and protection area around the well was scrutinized and discussed during 
this inspection.  This well is relatively shallow and already would likely not meet current design 
standards of sanitary construction and/or separation distances to surrounding sources of potential 
contamination.  The system is cautioned against continuing to allow the gardening and 
enrichment of surface soils and fertilization that is currently visible overtop of the wells zone of 
influence.  The practice should cease and desist, and the area be seeded to ground cover. 
 

2. The disinfection with liquid sodium hypochlorite should be installed with redundant pumping 
capability as it is for protection of public health.  A spare pump on the floor in the box is not 
redundant pumping.  Take measures to install redundant pumps, lines, and appurtenances to 
ensure disinfection can be immediately continued in the event of a pump failure.  In addition, 
maintenance is reduced as a second pump can be immediately put into service while one is being 
repaired.  Feeding neat chlorine at 12% strength demands adequate protection for operators and 
safety.  Eyewash stations should be installed in an easily accessible area.  Take measures to 
obtain and install self-contained eyewash stations where the chlorine is in use and provide gloves 
and goggles for operator safety.  The eyewash station of the old SWTP is not accessible to the 
chlorine room and is not recognized as adequate for where the chlorine pump is now housed. 
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Recommendations/Minor Deficiencies continued: 

3. It is recommended that the Bilco hatches that are now under overlapping lids at the old SWTP 
site be given more attention.  The overlapping lids are held down with heavy rocks and 
adequately keep rain and water away from the questionable lids underneath, but it was noted that 
insects and things are still able to access the openings around the old hatch covers.  The hatches 
underneath could simply be fixed with some sealing tape or the overlapping lids fitted with some 
weather-stripping that would compress, ensuring a better seal.  In addition, the seal is degrading 
on Tank 1 and in need of replacement.  

 
4. It was noted that daily chlorine residual monitoring was being collected and read with a 

comparator in the distribution system.  Take measures to use the digital kit for all monitoring for 
reporting.  Chlorine measurement devices in MT Standards have been updated.  DEQ, Circular 1, 
Standards for Water Works 4.4.4 Testing equipment, states: 
 
a. Chlorine residual test equipment, recognized in the latest edition of "Standard Methods for 
Examination of Water and Wastewater," must be provided and must be capable of measuring 
residuals to the nearest0.01 mg/L in the range below 1.0 mg/L, to the nearest 0.1 mg/L between 
1.0 mg/L and 2.5 mg/L, and to the nearest 0.2 mg/L above 2.5 mg/L. All systems must use an 
instrument with a digital readout or amperometric titration. -  

 
Significant Deficiencies: 
Important note: Significant deficiencies can be defined as a defective water supply component(s) having 
or likely to have an adverse influence on public health. Significant deficiencies require immediate 
corrective action in efforts to protect consumers. Documentation of the corrective action is required i.e.; 
photos of the correction and a letter signed by the operator in responsible charge. Future monitoring 
waivers will not be issued and current-monitoring waivers can be revoked if significant deficiencies are 
not corrected and documentation is not received by the inspector.  
 
No significant deficiencies noted. 
 
In conclusion, the water system for the town of Red Lodge appears to be in good condition.   
 
If you have any questions, comments, or corrections regarding this report, please feel free to contact me at 
247-4444. 

 
Sincerely, 
 
 
Karl Carlson 
Water Quality Specialist 
MT. Dept. of Environmental Quality 
Billings Regional Office 
(406) 247-4444 
kcarlson2@mt.gov 
 
Attachments: Sanitary Survey Form w/Aerial-Map  Cc: Carbon County Sanitarian  

Well Logs             Billings PWS File 
  System Photos                                                  Sanitary Survey File (Helena) 

mailto:jweikel@mt.gov
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
DATE OF SURVEY  7/11/2019 
 

 
COUNTY  Carbon 

 
SURVEYOR NAME    Karl Carlson  

 
(SYSTEM REPRESENTATIVE)  Jim Bushnell 

 
(OTHER REPRESENTATIVE) City of Red Lodge    

 
 SYSTEM ADDRESS – ADMINISTRATIVE CONTACT 
Addressee Jim Bushnell  

Primary Address 
Street PO BOX 9  
 
City Red Lodge  State MT  Zip 59068 
                          
System Phone (406)446-1606         Fax (     )                           

 
SYSTEM OWNER 

Addressee City of Red Lodge  
Owners Address 

Street  PO BOX 9 
  

City Red Lodge State MT Zip 59068        
 

Owner Phone (406) 446-3008  Fax (     )        
 
 LOCATION OF SYSTEM 

Nearest City  Red Lodge MT          Description or Physical Address   Highway 212, Red Lodge MT 
  

 
  seasonal operation 

       dates:      to       
  year round operation 

 
 OPERATOR OF SYSTEM    
Name Eric Bottoroff                        
Certified Operator?       Yes     No     Not required 
Copy of Certificate?    Yes     No    Certification # not 
observed   
Phone # (406) 446-1606    Cell Phone # (406)425-4356    
Fax # (     )      

 
ALTERNATE OPERATOR OF SYSTEM   

Name Loni Hanson-6703, Jeff Warner-7186, Bruce Steffan-3840  
Certified Operator?     Yes   No      Not required 
Copy of Certificate?   Yes   No    Certification #          
Phone # (406) 446-1606           Cell Phone # (     )         
 

 
SYSTEM STATUS 

      A = Active     P = Proposed (Add New System) 
      I = Inactive  

 
SYSTEM CLASS 

  C = Community    NTNC = Non-Transient Non-Community 
   TNC = Transient Non-Community 

 
Total Service Connections:     Residential / Non-Transient: 1690  
                                                                             Transient:       
 

Total Active Connections:       Residential / Non-Transient: 1690  
                                                                            Transient:        
 
Service Connections Metered?      Yes   No  
                                                                  Percent Metered 99.9 % 

 
Resident Population                                                  2000   
(Number of permanent residents utilizing PWS daily)                                  
 
Non-Transient Population                                                 
(Maximum number of non-transient persons utilizing PWS daily)                                 
Transient Population                                                         
(Maximum number of transient persons served by PWS daily)                                  

 
OWNER TYPE 

  1  Federal Government    4  Local Government  Authority, Commission, District, Municipality, City, etc. 
  2  Private   Subdivision, Investor, Trust, Cooperative, Water Association, etc.    5  Mixed Public/Private 
  3  State Government    6  Native American    

SERVICE AREA CHARACTERISTICS LIST 

 
  BR   Bar    PA Recreation Areas  
  DC  Day Care Center   RA Residential Area 
  DI  Dispenser    RE Retail Employees  
  HS  Head Start    RS Restaurant 
  HA Homeowners Assoc.   RV RV Park 
  HM Hotel/Motel    SC School 
  HR  Highway Rest Area      SI Sanitary Improvement District 
  IA Industrial/Agricultural   SK Summer Camp 
  IC Interstate Carrier     SR Secondary Residences 
  IN Institution   SS Service Station  
  MF Medical Facility     SU Subdivision 
  MH  Mobile Home Park   WB Water Bottler 
  MU  Municipality     WH Wholesaler (Sells Water) 
  OA  Other Area  
  ON Other Non-Transient Area (     Average Daily Visitors TNC)  
  OR  Other Residential Area    
  OT  Other Transient Area  

 
Service Category Description    Municipality 

 
Comments:  Red Lodge is the county seat of Carbon County and was 
established as a coal-mining community. Today the town supports the local 
agricultural community and tourism based industries. The public water 
supply is classified as Community due to the nature of the population served.  
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

Water System Facilities (WSF) numbers are WSF Type Codes plus an assigned number.  (i.e. source facility numbering starts with 002 and all non-source 
facilities start with 001).  See instruction sheet for a list of WSF Type Codes.  When a source is operational it is considered Active, this includes systems that 
are seasonal.   Inactive sources are those which are shut down but can return to active status, such as a system out of business.  Proposed sources are 
those that have been identified through the Plan Review process, but are not connected to the water system. 
 
A water source facility is a well, spring, intake, infiltration gallery or 
consecutive connections from which a system draws or purchases water: 

 
 
Total Number of Source Facilities 4 

 
WATER SYSTEM FACILITIES SUMMARY (WSF) 

 
             Water 
 WSF ID  Facility Name    Type Code Purchased  Seller PWSID Activity Status*  
                       Yes   No                  
 IN002  Intake Rock Creek  SW   Yes   No        I  
 TP001  SWTP Rock Creek Inactive  SW   Yes   No        I  
                       Yes   No               
 WL002  Well 1 1961 Grant  GW   Yes   No         A  
 TP002  Treatment plant for well 1 Grant          Yes   No         A  
                       Yes   No               
 WL003  Well 2 1999 RLPWSW1  GW   Yes   No         A  
 WL004  Well 3 2005 RLPWSW2  GW   Yes   No         A  
 CH001  Common Header wells 2, 3          Yes   No        A  
 TP003  Treatment plant wells 2, 3          Yes   No        A  
 CW001  Clearwell contact basin 150,000          Yes   No        A  
 ST002  Storage tank 2 at SWTP 250,000          Yes   No        A  
 ST003  Storage tank 3 at SWTP 500,000          Yes   No         A  
 DS001  Distribution system          Yes   No         A  
 ST001  Storage tank 1 Airport tank 750,000          Yes   No        A  
                       Yes   No                
 PF001  Country Club Estates Booster          Yes   No         A  
 PC001  Pressure control Country Club Estates          Yes   No        A  
                       Yes   No               
                       Yes   No               
                       Yes   No               
                       Yes   No                
                       Yes   No                
                       Yes   No               
   Description of Water System Facility flow: (WL002) Well 1 1961 Grant to (TP002) Treatment plant for well 1 to (ST001) Storage Tank 1 Airport 750,000 to (DS001) Distribution----(WL003) Well 2 1999 RLPWSW#1 and (WL004) Well 3 2005 RLPWSW#2 to (CH001) Common Header wells 2, 3 to (TP003) Treatment plant  wells 2, 3 to (CW001) Clearwell contact basin 150,000 to (ST002) Storage tank 2 at SWTP250,000 to (ST003) Storage tank 3 at SWTP 500,000 to (DS001) Distribution system to (ST001) Storage tank 1 Airport tank 750,000  (DS001) Distribution system to (PF001) Pump facility Country Club Booster to (PC001) Pressure control to (DS001) Distribution system   
(Example:  WL002 and WL003 > CH001 > TP001 > ST001 > PC001 > DS001)   
 
*(A)Active, (I)Inactive, (P)Proposed 
 

EMERGENCY POWER 
 

Does the system have emergency power?   Yes   No 
If yes, what type:  portable and fixed at SWTP                                                            Frequency of testing: regular 
    
Record of primary power failures:        in last year                                                         Switchover:   Automatic   Manual 
Comments: New large propane fired generator capable of all operation 
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

(Please copy this sheet for additional wells & pumps) 
 
COMPLETE ONE PAGE FOR EACH SOURCE STATUS OF SOURCE     (A)ctive       (I)nactive      (P)roposed  
 
WSF ID WL002                          Entry Point ID 503  
These are State assigned identification numbers   
Source Name  Well 1 1961 Grant GWIC 132671    GWIC 132671 
Example: Well 1 or South well, etc. 
Location of Water Source (TRS or street address) T7S R20E Section 34   
 
Entry Point Name EP for TP well 1  
Example: EP for North Well 1 & South Well 2   
Entry Point is at WSF IDTP002  
EP is at the first water system facility with finished water. 
Available     Perm  Emerg  Interim  Seasonal   Other 
  If seasonal:         to          

  
GWUDISW PA Completed with this inspection?    Yes   No 

 
Log Available?  Yes   No 
 
Average Production N/A  
  indicate units    
Maximum Production N/A  
 indicate units    
Date Drilled 9/17/1961  
 if well. . date drilled    
Casing Size unknown  
 size of casing installed in well    
Case Depth unknown  
 depth of casing installed in well    
Well Depth 74  
 depth of well expressed in feet    
Grout Depth  unknown 
 depth of grout used to seal well walls    

 
Log SWL 20     
(static) expressed in feet below ground elevation  
Log PWL N/A      
(pumping) expressed in feet below ground elevation 

Test Pump Rate 900    
                 expressed in gallons per min   
Intake Type unknown     

example: screen, slots, perforations, open    
Screened Interval unknown      
 expressed in feet below ground elevation  
Well Yield   900 

pump tested in gallons per minute    
Latitude 45.18216º    
                          in decimal degrees   
Longitude 109.25219º 

             in decimal degrees   
 
 WELLS  

 
 PUMPS  

 
      Yes No Unk N/A 
Is well metered?                                                                       
       
Is well site protected from flooding?           
 
Is well protected from potential sources of  
pollution (includes: surface water, known chemical  
spills, agricultural use, etc.)?           
 
If no . . explain   garden overtop of protection and zone of influence 

   
Does casing extend at least    

18 inches above outside ground level;             
12 inches above finished floor inside well house; and             
3 feet above 100 year flood elevation?              

(Check for appropriate distance)   
 
Is top of the well casing properly sealed? (sanitary seal)           
 
Is well vented?           
Is well vent properly screened and terminated  
in a downward position?           
 
Does well have suitable sampling tap? Raw Water           
 Treated            
Are check valves, blow-off valves and water meters  
maintained and operating properly?           
 
Is upper termination of well protected (housed or  
fenced)?            
 
Is intake located below the maximum drawdown?           
 

 
Type   verticle turbine 
 (example:  30 hp line shaft turbine) 
Rated Capacity  60 HP  VFD motor      
          Yes No Unk N/A 
 
Are pumps operable?           
 
How frequently are pump(s) replaced? as needed          
 
Are backup pumps/motors provided?           
 
Are controls functioning properly and adequately  
protected?           
 
Do underground compartments have a drain?            
 
Is facility properly protected against trespassing and  
vandalism?           
 
Are pump records maintained (amp, drawdown, discharge,  
pressure, maintenance schedule, manuals, etc.)?           
 
Is the plumbing adequately painted to prevent  
excessive corrosion?           
 
Are adequate heating, lighting, and ventilation provided?           
 
Is a preventive maintenance program in operation?           
 
Are recommended spare parts on hand?           
 
Cross connection protection provided?           
 

 
Comment: Water is disinfected and pumped via a line that is dedicated to 
the tank 

 
Explain Controls: controlled by pressure transducer at tank and scada 

system 
 
Comment:       
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

(Please copy this sheet for additional wells & pumps) 
 
COMPLETE ONE PAGE FOR EACH SOURCE STATUS OF SOURCE     (A)ctive       (I)nactive      (P)roposed  
 
WSF ID WL003                          Entry Point ID 504  
These are State assigned identification numbers   
Source Name  Well 2 1999 RLPWSW#1 GWIC 179787    GWIC 179787 
Example: Well 1 or South well, etc. 
Location of Water Source (TRS or street address) T8S R20E Section 4   
 
Entry Point Name EP for TP wells  2, 3  
Example: EP for North Well 1 & South Well 2   
Entry Point is at WSF IDTP003  
EP is at the first water system facility with finished water. 
Available     Perm  Emerg  Interim  Seasonal   Other 
  If seasonal:         to          

  
GWUDISW PA Completed with this inspection?    Yes   No 

 
Log Available?  Yes   No 
 
Average Production N/A  
  indicate units    
Maximum Production N/A  
 indicate units    
Date Drilled 12/31/1999  
 if well. . date drilled    
Casing Size 12  
 size of casing installed in well    
Case Depth 65  
 depth of casing installed in well    
Well Depth 67  
 depth of well expressed in feet    
Grout Depth  20 
 depth of grout used to seal well walls    

 
Log SWL 8     
(static) expressed in feet below ground elevation  
Log PWL N/A      
(pumping) expressed in feet below ground elevation 

Test Pump Rate 1040    
                 expressed in gallons per min   
Intake Type screen     

example: screen, slots, perforations, open    
Screened Interval 40-65      
 expressed in feet below ground elevation  
Well Yield   1040 for 20hrs 

pump tested in gallons per minute    
Latitude 45.15874º    
                          in decimal degrees   
Longitude 109.27931º 

             in decimal degrees   
 
 WELLS  

 
 PUMPS  

 
      Yes No Unk N/A 
Is well metered?                                                                       
       
Is well site protected from flooding?           
 
Is well protected from potential sources of  
pollution (includes: surface water, known chemical  
spills, agricultural use, etc.)?           
 
If no . . explain         

   
Does casing extend at least    

18 inches above outside ground level;             
12 inches above finished floor inside well house; and             
3 feet above 100 year flood elevation?              

(Check for appropriate distance)   
 
Is top of the well casing properly sealed? (sanitary seal)           
 
Is well vented?           
Is well vent properly screened and terminated  
in a downward position?           
 
Does well have suitable sampling tap? Raw Water           
 Treated            
Are check valves, blow-off valves and water meters  
maintained and operating properly?           
 
Is upper termination of well protected (housed or  
fenced)?            
 
Is intake located below the maximum drawdown?           
 

 
Type   submersible 
 (example:  30 hp line shaft turbine) 
Rated Capacity  30 HP motor      
          Yes No Unk N/A 
 
Are pumps operable?           
 
How frequently are pump(s) replaced? as needed          
 
Are backup pumps/motors provided?           
 
Are controls functioning properly and adequately  
protected?           
 
Do underground compartments have a drain?            
 
Is facility properly protected against trespassing and  
vandalism?           
 
Are pump records maintained (amp, drawdown, discharge,  
pressure, maintenance schedule, manuals, etc.)?           
 
Is the plumbing adequately painted to prevent  
excessive corrosion?           
 
Are adequate heating, lighting, and ventilation provided?           
 
Is a preventive maintenance program in operation?           
 
Are recommended spare parts on hand?           
 
Cross connection protection provided?           
 

 
Comment: well casing termination could have silicone added 
 
This well pumps into common header, treatment plant  and into clearwell 
and storage tanks south of town 

 
Explain Controls: controlled by  scada system and level of clearwell and 

storage tanks at this site, auto-alternates with well 3 
RLPWSW#2, PRV valve controls gravity flow from this 
side of the system  

 
Comment:       
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

(Please copy this sheet for additional wells & pumps) 
 
COMPLETE ONE PAGE FOR EACH SOURCE STATUS OF SOURCE     (A)ctive       (I)nactive      (P)roposed  
 
WSF ID WL004                          Entry Point ID 504  
These are State assigned identification numbers   
Source Name  Well 3 2005 RLPWSW#2 GWIC 223132    GWIC 223132 
Example: Well 1 or South well, etc. 
Location of Water Source (TRS or street address) T8S R20E Section 5   
 
Entry Point Name EP for TP wells  2, 3  
Example: EP for North Well 1 & South Well 2   
Entry Point is at WSF IDTP003  
EP is at the first water system facility with finished water. 
Available     Perm  Emerg  Interim  Seasonal   Other 
  If seasonal:         to          

  
GWUDISW PA Completed with this inspection?    Yes   No 

 
Log Available?  Yes   No 
 
Average Production N/A  
  indicate units    
Maximum Production N/A  
 indicate units    
Date Drilled 11/7/2005  
 if well. . date drilled    
Casing Size 12  
 size of casing installed in well    
Case Depth 61  
 depth of casing installed in well    
Well Depth 61  
 depth of well expressed in feet    
Grout Depth  26 
 depth of grout used to seal well walls    

 
Log SWL 13     
(static) expressed in feet below ground elevation  
Log PWL N/A      
(pumping) expressed in feet below ground elevation 

Test Pump Rate 500    
                 expressed in gallons per min   
Intake Type screen     

example: screen, slots, perforations, open    
Screened Interval 46-61      
 expressed in feet below ground elevation  
Well Yield   500 for 32 hrs 

pump tested in gallons per minute    
Latitude 45.15930º    
                          in decimal degrees   
Longitude 109.27966º 

             in decimal degrees   
 
 WELLS  

 
 PUMPS  

 
      Yes No Unk N/A 
Is well metered?                                                                       
       
Is well site protected from flooding?           
 
Is well protected from potential sources of  
pollution (includes: surface water, known chemical  
spills, agricultural use, etc.)?           
 
If no . . explain         

   
Does casing extend at least    

18 inches above outside ground level;             
12 inches above finished floor inside well house; and             
3 feet above 100 year flood elevation?              

(Check for appropriate distance)   
 
Is top of the well casing properly sealed? (sanitary seal)           
 
Is well vented?           
Is well vent properly screened and terminated  
in a downward position?           
 
Does well have suitable sampling tap? Raw Water           
 Treated            
Are check valves, blow-off valves and water meters  
maintained and operating properly?           
 
Is upper termination of well protected (housed or  
fenced)?            
 
Is intake located below the maximum drawdown?           
 

 
Type   submersible 
 (example:  30 hp line shaft turbine) 
Rated Capacity  30 HP motor      
          Yes No Unk N/A 
 
Are pumps operable?           
 
How frequently are pump(s) replaced? as needed          
 
Are backup pumps/motors provided?           
 
Are controls functioning properly and adequately  
protected?           
 
Do underground compartments have a drain?            
 
Is facility properly protected against trespassing and  
vandalism?           
 
Are pump records maintained (amp, drawdown, discharge,  
pressure, maintenance schedule, manuals, etc.)?           
 
Is the plumbing adequately painted to prevent  
excessive corrosion?           
 
Are adequate heating, lighting, and ventilation provided?           
 
Is a preventive maintenance program in operation?           
 
Are recommended spare parts on hand?           
 
Cross connection protection provided?           
 

 
Comment:  
 
-the well was not being used at the time of this inspection 

 
Explain Controls: controlled by  scada system and level of clearwell and 

storage tanks at this site, auto-alternates with well 2 
RLPWSW#1, PRV valve controls gravity flow from this 
side of the system  

 
Comment:       
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
 Treatment Objective 
 
B = Disinfection Byproduct Control 
C = Corrosion Control 
D = Disinfection 
E = Dechlorination 
F = Iron Removal 
I = Inorganics Removal 
M = Manganese Removal 
O = Organics Removal 
P = Particulate Removal 
R = Radionuclides Removal 
S = Softening (Hardness Removal) 
T = Taste / Odor Control 
Z = Other        
 

   
WATER TREATMENT FACILITIES 
 
WSF ID                          Treatment Plant Name                                          Treatment Objectives and Code 
TP001 Rock Creek SWTP Inactive                             
                                         
TP002 Treatment plant well 1 Grant       D421                  
                                         
TP003 Treatment plant wells 2, 3 RLPWSW#1 and #2       D421                   
                                         
                                         
                                        
 
WSF ID                              Location         Record in decimal degrees 
 
TP001           Latitude 45.15969º            Longitude 109.27819º  
                Latitude      º            Longitude      º  
TP002           Latitude 45.18216º            Longitude 109.25219º  
                Latitude      º            Longitude      º  
TP003           Latitude 45.15969º              Longitude 109.27819º  
                      

 
Treatment plant description:   (TP001)Rock Creek SWTP Inactive A 1.4 MGD Neptune Microfloc package plant sets idle and is inactive.--- (TP002)Treatment 
plant well 1 Grant  A peristaltic pump is injecting liquid sodium hypochlorite from two 160 gallon batch tanks..--- (TP003)Treatment plant wells 2, 3 
RLPWSW#1 and #2 The wells 2 and 3 (Red Lodge's 1 and 2) pump directly into the clearwell of the plant.  A pump set into the clearwell is used to obtain a 
sidestream of water and a peristaltic pump inject liquid sodium hypochlorite from two 260 gallon batch tanks back into the stream of the common header 
where it enters the clearwell. 
 
 

FOR SYSTEMS EMPLOYING FULL-TIME DISINFECTION 
 
       Yes No Unk N/A 
What disinfectant is used? Liquid Sodium Hypochlorite   
Is the disinfectant used NSF approved?             
Is the amount of disinfectant used recorded?           
  If Yes, amount used:       lbs/day  XX  ppm         other  
Is the amount of disinfectant used compared to water 
pumped to verify concentration?            
Is chemical storage adequate and safe?           
If No, explain        
Is disinfectant residual being monitored daily?          
Are residual reports submitted monthly?           
Is 4-log removal (D361) required?                                                                                                           
(D361) Minimum free chlorine residual concentration =       mg/L 
Is minimum free chlorine residual maintained?                                 
Is the disinfection equipment being operated and  
maintained properly?           
Is operational standby equipment provided?          
If not, are critical spare parts on hand?           
Has disinfection system been free from failure 
during the past year – no interruption?            
If No, give dates of interruptions          
 
Describe provisions for providing contact time between disinfection point and 
the first point of use: contact in tanks and piping prior to distribution    
 

 
IF USING GAS CHLORINATION 

       Yes No Unk N/A 
Is a manifold provided to allow feeding gas from  
more than one cylinder?         
Is there automatic switchover from cylinder to cylinder?          
Are scales provided for weighing of containers?         
Are chlorine storage and use areas isolated from  
other work areas?         
Are stored cylinders capped and labeled?         
Is room vented to the outdoors with suction located  
no more than 6 inches above the floor level?                  
 
Is vent inlet near the ceiling?             
Is room containing chlorination treatment labeled  
sufficiently (DANGER signs, etc.)?         
Is a view port provided into the room storing chlorine?         
Is a means of leak detection provided?         
 Type? sensor 
Is a self-contained breathing apparatus available for  
use during repair of leaks?          
 Where? ERP at fire dept  
Are personnel trained to use apparatus?          
Are all doors hinged outward and equipped with panic  
bars?         
Are all gas cylinders restrained near the top and about  
half way down by chaining to wall or by other means?            

 
Comment: Redundant pumps are required where disinfection is for protection of public health-Latest design approved showed redundant capabilities-spare 
pumps are not redundant capability 
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
COMPLETE ONE SECTION FOR EACH STORAGE FACILITY 

 
Total storage provided?  1.65 MG gallons 
 

 
Total treated storage provided 1.65 MG gallons 

 
Storage provides 2-3 days of water reserve 

 
 STORAGE FACILITY 
 
WSF ID ST001      
 
Location  Above town site at airport property 
 
Description buried concrete    
 
Latitude: 45.18227º        in decimal degrees 
   
Longitude: 109.25623º     in decimal degrees 
 
Storage Volume? 750,000 gallons  
 
Year constructed: unknown 
 
Condition:   Good  Fair  Poor  Not accessible 
    Yes No Unk N/A  
Does surface runoff and underground drainage drain  
away?         
Is the site protected against flooding?         
Is the site protected against trespass/vandalism?         
Ladders caged and locked?            
 
Are overflow lines, air vents, drainage lines or clean  
out pipes turned downward or covered, screened and  
terminated a minimum of 3 diameters above the ground  
or storage tank surface?         
Overflow pad?         
Is access hatch sealed properly and locked?         
Are surface coatings in contact with water ANSI / NSF  
approved?         
Is tank protected against icing and corrosion?         
Can tank be isolated from system?         
Is all treated water storage covered?         
Are tanks disinfected after repairs are made?         
What is cleaning frequency for tanks?  routinely       
Is tank inspected every 5 years by a structural engineer  
for structural integrity?         
 
2016?                                   Liquid eng   

 Date of last inspection                       By whom 
Comments: This tank rides the distribution system pressure downstream of 
the PRV valve in the system that "controls" the gravity side      
 

 
 STORAGE FACILITY 
 
WSF ID CW001      
 
Location  At SWTP underneath original plant ,  
 
Description Clearwell contact basin 150,000 gallon capacity concrete 
structure is hatched and vented into plant    
 
Latitude: 45.15969º        in decimal degrees 
  
Longitude: 109.27819º     in decimal degrees 
 
Storage Volume? 150,000 gallons  
 
Year constructed: unknown 
 
Condition:  Good  Fair  Poor  Not accessible 
    Yes No Unk N/A  
Does surface runoff and underground drainage drain  
away?         
Is the site protected against flooding?         
Is the site protected against trespass/vandalism?         
Ladders caged and locked?            
 
Are overflow lines, air vents, drainage lines or clean  
out pipes turned downward or covered, screened and  
terminated a minimum of 3 diameters above the ground  
or storage tank surface?         
Overflow pad?         
Is access hatch sealed properly and locked?         
Are surface coatings in contact with water ANSI / NSF  
approved?         
Is tank protected against icing and corrosion?         
Can tank be isolated from system?         
Is all treated water storage covered?         
Are tanks disinfected after repairs are made?         
What is cleaning frequency for tanks?  routinely       
Is tank inspected every 5 years by a structural engineer  
for structural integrity?         
 
2016?                                   Liquid eng   

 Date of last inspection                       By whom 
Comments: Clearwell was original for the SWTP, vent is screened hatch is 
secure, Water is metered out of clearwell to storage tanks and then gravity 
to town.      
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
COMPLETE ONE SECTION FOR EACH STORAGE FACILITY 

 
Total storage provided?  1.65 MG gallons 
 

 
Total treated storage provided 1.65 MG gallons 

 
Storage provides 2-3 days of water reserve 

 
 STORAGE FACILITY 
 
WSF ID ST002      
 
Location  alongside idle SWTP at SWTP site  
 
Description buried concrete    
 
Latitude: 45.15957º        in decimal degrees 
   
Longitude: 109.27785º     in decimal degrees 
 
Storage Volume? 250,000 gallons  
 
Year constructed: unknown likely with plant 
 
Condition:   Good  Fair  Poor  Not accessible 
    Yes No Unk N/A  
Does surface runoff and underground drainage drain  
away?         
Is the site protected against flooding?         
Is the site protected against trespass/vandalism?         
Ladders caged and locked?            
 
Are overflow lines, air vents, drainage lines or clean  
out pipes turned downward or covered, screened and  
terminated a minimum of 3 diameters above the ground  
or storage tank surface?         
Overflow pad?         
Is access hatch sealed properly and locked?         
Are surface coatings in contact with water ANSI / NSF  
approved?         
Is tank protected against icing and corrosion?         
Can tank be isolated from system?         
Is all treated water storage covered?         
Are tanks disinfected after repairs are made?         
What is cleaning frequency for tanks?  routinely       
Is tank inspected every 5 years by a structural engineer  
for structural integrity?         
 
2016?                                   Liquid eng   

 Date of last inspection                       By whom 
Comments: degraded weatherstrip could be replaced      
 

 
 STORAGE FACILITY 
 
WSF ID ST003      
 
Location  alongside storage tank 2 at SWTP site  
 
Description buried concrete    
 
Latitude: 45.15964º        in decimal degrees 
  
Longitude: 109.27768º     in decimal degrees 
 
Storage Volume? 500,000 gallons  
 
Year constructed: 2008 
 
Condition:  Good  Fair  Poor  Not accessible 
    Yes No Unk N/A  
Does surface runoff and underground drainage drain  
away?         
Is the site protected against flooding?         
Is the site protected against trespass/vandalism?         
Ladders caged and locked?            
 
Are overflow lines, air vents, drainage lines or clean  
out pipes turned downward or covered, screened and  
terminated a minimum of 3 diameters above the ground  
or storage tank surface?         
Overflow pad?         
Is access hatch sealed properly and locked?         
Are surface coatings in contact with water ANSI / NSF  
approved?         
Is tank protected against icing and corrosion?         
Can tank be isolated from system?         
Is all treated water storage covered?         
Are tanks disinfected after repairs are made?         
What is cleaning frequency for tanks?  routinely       
Is tank inspected every 5 years by a structural engineer  
for structural integrity?         
 
2016?                                   Liquid eng   

 Date of last inspection                       By whom 
Comments:  both hatches of this tank are bilco and are now covered with 
enclosures, recommended taping up to seal lid underneath      

  



 
 

 
     SANITARY SURVEY FORM -  PUMPING FACILITIES                           Page  9 of  13 
 
PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
WSF ID  PF001    
 
Latitude  45.192305º      in decimal degrees 
          
Longitude  -109.256077º   in decimal degrees 
 
Type  centrifugal pumps     
 (example:  30 hp line shaft turbine) 
 
Rated Capacity  28-55psi booster 
 
How frequently are pump(s) replaced?  as needed   
                                                                                            Yes No Unk N/A 
Is redundancy provided?                                                       
Are backup pumps/motors provided?                                            
Is there a pressure relief valve?                                       
Does each pump have compound gauge 
on suction side?                                                                             
Is there automatic cutoff for low suction pressure?                       
 
Does each pump have standard pressure gauge 
on discharge side?                                                                        
Does low pressure level provide adequate pressure?                    
 
                                                                                            
Are controls functioning properly and adequately  
protected?                                                                                       
 
Do underground compartments have a drain?                               
 
Is facility properly protected against trespassing and  
vandalism?                                                                                     
 
Are pump records maintained (amp, discharge,  
pressure, maintenance schedule, manuals, etc.)?                         
 
Is the plumbing adequately painted to prevent  
excessive corrosion?                                                                      
 
Is adequate heating, lighting, and ventilation provided?              
  
Is a preventive maintenance program in operation?                      
 
Are recommended spare parts on hand?                                      
 
Describe components and controls:  two 15 hp centrifigul pumps with 
pressure control equalization basin (PC001)   
Comments:  maintains pressure for homes on distribution above storage 
elevation      
 

  
WSF ID           
 
Latitude       º       in decimal degrees 
          
Longitude       º    in decimal degrees 
 
Type            
 (example:  30 hp line shaft turbine) 
 
Rated Capacity        
 
How frequently are pump(s) replaced?          
                                                                                         Yes No Unk N/A 
Is redundancy provided?                                                     
Are backup pumps/motors provided?                                          
Is there a pressure relief valve?                                     
Does each pump have compound gauge 
on suction side?                                                                           
Is there automatic cutoff for low suction pressure?                     
 
Does each pump have standard pressure gauge 
on discharge side?                                                                      
Does low pressure level provide adequate pressure?                 
 
                                                                                            
Are controls functioning properly and adequately  
protected?                                                                                    
 
Do underground compartments have a drain?                            
 
Is facility properly protected against trespassing and  
vandalism?                                                                                   
 
Are pump records maintained (amp, discharge,  
pressure, maintenance schedule, manuals, etc.)?                      
 
Is the plumbing adequately painted to prevent  
excessive corrosion?                                                                   
 
Is adequate heating, lighting, and ventilation provided?             
  
Is a preventive maintenance program in operation?                    
 
Are recommended spare parts on hand?                                    
 
Describe components and controls:          
Comments:            

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
      SANITARY SURVEY FORM - MISCELLANEOUS        Page 10 of 13  
 
PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
DISTRIBUTION SYSTEM EVALUATION 

 
 SAFETY 
                                           
                                                                                             Yes No Unk N/A 

 
WSF IDDS001      
       Yes No Unk N/A  
System drawings available?                                                          
Accurate As-Built drawing(s) on-site?         
Lines adequately sized?         
Adequate pressure maintained?         
Mains protected from freezing?         
Distribution system free of leaks?         
Asbestos concrete pipe used?         
Fire hydrants?         
Dead end lines minimized by looping mains?         
Flushing program?         
Pressure reducing stations?      Number 1         
  
Booster stations?                       Number               
 
Are individual booster pumps on any service lines?                   
                        (see DEQ-1  6.4.4)                                                    
Were cross connections observed?                                                
Describe distribution: Distribution system is a mixture of mostly ductile iron, 
pvc, and some old cast iron piping-recent project placed new 12 Inch ductile 
iron down broadway which is the main street-system is upgrading hydrants 
and switching meters to auto radio read  
Comments:           

Were confined spaces observed?                                              
 
Describe any confined spaces observed   valve pits etc 
 
Confined space safety adequate?                                                 
 
Fall risks adequately mitigated?                                                    
 
Note all safety deficiencies (consider items such as ladders, tank supports, 
guards on rotating electrical equipment, lightning protection for pumps, 
etc.)  
       
 
 
       

 
 MONITORING AND RECORDKEEPING EVALUATION 

 
MANAGEMENT 

 
 Yes No Unk N/A 
Does the system have a current Monitoring Schedule?         
Bacti monitoring records maintained? (5 years)         
Bacti Sample Site Plan submitted?          
Familiar with repeat sampling?          
Chemical monitoring records maintained? (10 years)           
System specific records / plans maintained?  
(DBP, PB/CU, treatments, waivers, violations, etc.)                         
Familiar with Public Notice requirements?                                        
 
Did Surveyor take a bacteriological sample?      
 
If Yes, date of Sample:                         Time of Sample:        
 
Comments:         

 
         Yes No Unk N/A 
Are there sufficient personnel?                                      
 
Are operators properly certified?         
 
Are personnel adequately trained?         
 
Is there a current O&M manual on-site?                                        
 
Is an emergency plan on-site and workable?         
 
Has system addressed concerns from previous  
sanitary survey(s) or technical visit(s)?                                        
 
Budget exists?                        
  
Does system maintain an emergency fund?         
 
Does system contribute to facility replacement fund?         
 
Are abandoned wells present?         
 
Do abandoned wells appear to be properly abandoned?  
   (see ARM 36.21.670)                                                                  
  
Comments:   Groundwater monitoring wells are kept around the production 
wells and monitored.  
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

  
The State, or an authorized agent, must conduct sanitary surveys for all public water supply systems in 
Montana.  DEQ believes that periodic sanitary surveys, along with appropriate corrective actions, are 
indispensable for assuring the long-term quality and safety of drinking water. When properly conducted, 
sanitary surveys can provide important information on a water system’s design and operations and can 
identify minor and significant deficiencies for correction before they become major problems. 
 
Minor deficiencies do not pose serious health threats.  However, corrective action of minor deficiencies 
can be critical in the long-term operation and safety of a public water system.  Minor deficiencies are 
generally described as suggested or recommended corrections in the letter to system owner(s). 
 
Significant deficiencies can be defined as a defective water supply component(s) having or likely to 
have an adverse influence on public health. Significant deficiencies require immediate corrective action 
in efforts to protect consumers.  
 
EPA and ASDWA guidance identifies eight broad components that should be covered in a sanitary 
survey. Using these eight broad components as a guide, minor and significant deficiencies should be 
described in the letter to system owner(s).  
 
1)  Source    5)  Pumps, pump facilities, and controls 
2)  Treatment   6)  Monitoring and reporting, and data verification 
3)  Distribution system  7)  System management and operation 
4)  Finished water storage  8)  Operator compliance with State requirements 
 
With consideration that significant deficiencies may influence regulatory decisions and monitoring 
requirements, please list all significant deficiencies observed and corrective action(s) taken below. 
 
Comments:   
 
No significant deficiencies noted  
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
Please insert schematics, diagrams and maps as needed. Additional sheets may be added. 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Layout of system 
showing location of 
town well and west 
fork wells 
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PWSID  MT0000314 

 
SYSTEM NAME  Red Lodge Water Department 
 

 
Please insert schematics, diagrams and maps as needed. Additional sheets may be added. 

 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



  



 

  



 

 
 



Sanitary Survey Pictures 
Red Lodge Water Dept 7/11/2019 

 PWSIDMT#0000314 

 
Red Lodge 
 
 

 
(WL002) Well 1 1961 Grant GWIC 132671 
 
 

 
Reconditioned and rebuilt-VFD 
 

 
(TP002) TP for well 1 Grant 
 
 

 
(TP002) TP for well 1 Grant 
 
 

 
Zone of influence behind well house 
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 PWSIDMT#0000314 

 
(WL003) Well 2 RLPWSW1 GWIC 179787-
Building 
 

 
(WL003) Well 2 RLPWS1 GWIC 179787 
 
 

 
(CH001) Common Header Wells 2, 3 

 
(WL004) Well 3 RLPWSW2 GWIC 223132 
-This well is not being used 
 

 
(TP003) Treatment plant well 2, 3 
 
 

 
(TP003) exists inside surface water plant as 
water enters clearwell 



Sanitary Survey Pictures 
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 PWSIDMT#0000314 

 
(CW001) Clearwell acts a storage and 
contact 
 

 
Submersibles provide carriage water for 
chlorination from the clearwell 
 

 
A transducer calls for the well(s) by 
clearwell level 

 
Water then leaves the clearwell headed for 
storage tanks 
 

 
(ST002) Storage tank 2-250,000-single 
hatch and screened vent 
 

 
(ST003) Storage tank 3-500,00 gallons-two 
hatches (bilco), screened vent 

 



Sanitary Survey Pictures 
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 PWSIDMT#0000314 

 
Tanks share common overflow-fixed with 
flap gate screen 
 

 
Water leaving the campus for town is via 
this building 
 

 
Water leaving is metered and a… 
 

 
Chlorine analyzer is in service 
 
 

 
No access to public on water treatment 
property 

 
Water on 12 Inch main to town and tank is 
controlled via this 6 Inch PRV that tank level 
of Airport (ST001) 750,000 gallon controls 
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 PWSIDMT#0000314 

 
(ST001) Storage tank airport-single hatch 
and vent-750,000 

 
Hatch weather stripping needs attention 
 
 

 
Vent is screened 
 
 

 
Overflow has a flap gate 
 

 
(PF001) Country Club Estates Booster-2 15 
HP peerless pumps, 28-55psi booster with 
pressure equalization basin (PC001) 

 
Pump(s) operates 24 hrs a day 











































































2016 Red Lodge 
Water

MONTH WATER PROD 
OR PURCH GALS SOLD METERED FREE UNMETERED 

ESTIMATED
COST PER 

THOUSAND WW FLOWS PRECIP INCHES ACCOUNTED 
FOR WATER GALS LOST % LOSS TOTAL $ LOSS $ ABOVE 15%

JAN 11,251,000        5,317,154            $                 7.65 21,026,000                   5,317,154            5,933,846 53% $45,393.92  $             32,483 

FEB 13,427,000        5,291,452                           12,000  $                 7.65 17,752,000                   5,303,452            8,123,548 61% $62,145.14  $             46,738 

MAR 13,000,000        5,327,804            $                 7.65 19,155,000                   5,327,804            7,672,196 59% $58,692.30  $             43,775 

APR 10,815,800        4,758,001            $                 7.65 22,121,000                   4,758,001            6,057,799 56% $46,342.16  $             33,931 

MAY 10,465,466        5,064,953            $                 7.65 27,158,000                   5,064,953            5,400,513 52% $41,313.92  $             29,305 

JUN 15,949,267        9,792,460            $                 7.65 42,835,000                   9,792,460            6,156,807 39% $47,099.57  $             28,798 

JUL 22,826,632        15,169,942                      235,000  $                 7.65 37,084,000                 15,404,942            7,421,690 33% $56,775.93  $             30,582 

AUG 22,580,944        16,651,520         $                 7.65 14,365,000                 16,651,520            5,929,424 26% $45,360.09  $             19,448 

SEP 17,884,951        12,373,414                        16,000  $                 7.65 34,545,000                 12,389,414            5,495,537 31% $42,040.86  $             21,518 

OCT 10,800,429        5,592,654            $                 7.65 35,132,000                   5,592,654            5,207,775 48% $39,839.48  $             27,446 

NOV 10,101,427        4,977,157            $                 7.65 28,925,000                   4,977,157            5,124,270 51% $39,200.67  $             27,609 

DEC 10,280,578        5,267,105                           30,000  $                 7.65 30,463,000                   5,297,105            4,983,473 48% $38,123.57  $             26,327 

TOTAL        169,383,494          95,583,616                         -                 293,000  -        330,561,000                         -            95,876,616          73,506,878 - $562,327.62               367,960 

AVERAGE          14,115,291            7,965,301 #DIV/0!                 73,250  $                 7.65          27,546,750 #DIV/0!            7,989,718            6,125,573 46% $46,860.63                 30,663 

WATER AUDIT



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Water Produced or Purchased 11,251,000 13,427,000 13,000,000 10,815,800 10,465,466 15,949,267 22,826,632 22,580,944 17,884,951 10,800,429 10,101,427 10,280,578
Water Sold 5,317,154 5,291,452 5,327,804 4,758,001 5,064,953 9,792,460 15,169,942 16,651,520 12,373,414 5,592,654 4,977,157 5,267,105
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER LOSS % 53% 61% 59% 56% 52% 39% 33% 26% 31% 48% 51% 48%
GOAL 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
COST OF LOSSES >15% $32,483 $46,738 $43,775 $33,931 $29,305 $28,798 $30,582 $19,448 $21,518 $27,446 $27,609 $26,327
COST OF ALL LOSSES $45,393.92 $62,145.14 $58,692.30 $46,342.16 $41,313.92 $47,099.57 $56,775.93 $45,360.09 $42,040.86 $39,839.48 $39,200.67 $38,123.57
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COST OF WATER LOSS
COST OF LOSSES >15% COST OF ALL LOSSES



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER FLOWS 11,251,000 13,427,000 13,000,000 10,815,800 10,465,466 15,949,267 22,826,632 22,580,944 17,884,951 10,800,429 10,101,427 10,280,578
WW FLOWS 21,026,000 17,752,000 19,155,000 22,121,000 27,158,000 42,835,000 37,084,000 14,365,000 34,545,000 35,132,000 28,925,000 30,463,000
PRECIPITATION
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2018 Red Lodge 
Water

MONTH WATER PROD 
OR PURCH GALS SOLD METERED FREE UNMETERED 

ESTIMATED
COST PER 

THOUSAND WW FLOWS PRECIP INCHES ACCOUNTED 
FOR WATER GALS LOST % LOSS TOTAL $ LOSS $ ABOVE 15%

JAN 12,286,000        7,334,319                           25,000  $                 7.65 21,161,000                   7,359,319            4,926,681 40% $37,689.11  $             23,591 

FEB 11,357,000        5,125,757                           24,000  $                 7.65 18,744,000                   5,149,757            6,207,243 55% $47,485.41  $             34,453 

MAR 11,847,000        5,693,409                           20,750  $                 7.65 23,797,000                   5,714,159            6,132,841 52% $46,916.23  $             33,322 

APR 10,777,000        6,175,948                           22,000  $                 7.65 26,424,000                   6,197,948            4,579,052 42% $35,029.75  $             22,663 

MAY 12,398,000        5,329,464                           27,000  $                 7.65 37,927,000                   5,356,464            7,041,536 57% $53,867.75  $             39,641 

JUN 15,998,442        10,120,066                      204,000  $                 7.65 43,181,000                 10,324,066            5,674,376 35% $43,408.98  $             25,051 

JUL 23,463,324        13,026,342                      205,000  $                 7.65 33,111,000                 13,231,342          10,231,982 44% $78,274.66  $             51,350 

AUG 22,542,611        14,170,653                        17,500  $                 7.65 24,570,000                 14,188,153            8,354,458 37% $63,911.60  $             38,044 

SEP 19,993,586        10,865,000                        15,000  $                 7.65 19,896,000                 10,880,000            9,113,586 46% $69,718.93  $             46,776 

OCT 18,219,682        6,777,900                           13,000  $                 7.65 22,308,000                   6,790,900          11,428,782 63% $87,430.18  $             66,523 

NOV 11,047,070        4,670,400                           18,000  $                 7.65 18,511,000                   4,688,400            6,358,670 58% $48,643.83  $             35,967 

DEC 12,338,640        4,530,505                           82,100  $                 7.65 18,590,000                   4,612,605            7,726,035 63% $59,104.17  $             44,946 

TOTAL        182,268,355          93,819,763                         -                 673,350  -        308,220,000                         -            94,493,113          87,775,242 - $671,480.60               462,328 

AVERAGE          15,189,030            7,818,314 #DIV/0!                 56,113  $                 7.65          25,685,000 #DIV/0!            7,874,426            7,314,604 49% $55,956.72                 38,527 

WATER AUDIT



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Water Produced or Purchased 12,286,000 11,357,000 11,847,000 10,777,000 12,398,000 15,998,442 23,463,324 22,542,611 19,993,586 18,219,682 11,047,070 12,338,640
Water Sold 7,334,319 5,125,757 5,693,409 6,175,948 5,329,464 10,120,066 13,026,342 14,170,653 10,865,000 6,777,900 4,670,400 4,530,505
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER LOSS % 40% 55% 52% 42% 57% 35% 44% 37% 46% 63% 58% 63%
GOAL 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
COST OF LOSSES >15% $23,591 $34,453 $33,322 $22,663 $39,641 $25,051 $51,350 $38,044 $46,776 $66,523 $35,967 $44,946
COST OF ALL LOSSES $37,689.11 $47,485.41 $46,916.23 $35,029.75 $53,867.75 $43,408.98 $78,274.66 $63,911.60 $69,718.93 $87,430.18 $48,643.83 $59,104.17
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COST OF WATER LOSS
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER FLOWS 12,286,000 11,357,000 11,847,000 10,777,000 12,398,000 15,998,442 23,463,324 22,542,611 19,993,586 18,219,682 11,047,070 12,338,640
WW FLOWS 21,161,000 18,744,000 23,797,000 26,424,000 37,927,000 43,181,000 33,111,000 24,570,000 19,896,000 22,308,000 18,511,000 18,590,000
PRECIPITATION
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2017 Red Lodge 
Water

MONTH WATER PROD 
OR PURCH GALS SOLD METERED FREE UNMETERED 

ESTIMATED
COST PER 

THOUSAND WW FLOWS PRECIP INCHES ACCOUNTED 
FOR WATER GALS LOST % LOSS TOTAL $ LOSS $ ABOVE 15%

JAN 10,751,058        5,855,409            $                 7.65 20,905,000                   5,855,409            4,895,649 46% $37,451.71  $             25,115 

FEB 9,693,054           4,644,752            $                 7.65 20,359,000                   4,644,752            5,048,302 52% $38,619.51  $             27,497 

MAR 9,601,374           4,979,853            $                 7.65 22,044,000                   4,979,853            4,621,521 48% $35,354.64  $             24,337 

APR 10,607,397        5,124,705                             6,000  $                 7.65 21,779,000                   5,130,705            5,476,692 52% $41,896.69  $             29,725 

MAY 11,045,110        5,301,368                           19,800  $                 7.65 28,439,000                   5,321,168            5,723,942 52% $43,788.16  $             31,114 

JUN 15,593,019        9,066,203                         125,000  $                 7.65 37,052,000                   9,191,203            6,401,816 41% $48,973.89  $             31,081 

JUL 20,271,645        13,840,834                      297,000  $                 7.65 31,103,000                 14,137,834            6,133,811 30% $46,923.65  $             23,662 

AUG 20,568,842        14,248,107                        37,000  $                 7.65 25,674,000                 14,285,107            6,283,735 31% $48,070.57  $             24,468 

SEP 19,329,848        12,589,497                        39,000  $                 7.65 25,572,000                 12,628,497            6,701,351 35% $51,265.34  $             29,084 

OCT 11,585,766        5,678,459                           39,500  $                 7.65 24,183,000                   5,717,959            5,867,807 51% $44,888.72  $             31,594 

NOV 9,709,861           5,107,452                           27,500  $                 7.65 2,376,200                      5,134,952            4,574,909 47% $34,998.05  $             23,856 

DEC 10,927,038        4,700,209                           84,000  $                 7.65 22,687,000                   4,784,209            6,142,829 56% $46,992.64  $             34,454 

TOTAL        159,684,012          91,136,848                         -                 674,800  -        282,173,200                         -            91,811,648          67,872,364 - $519,223.58               335,986 

AVERAGE          13,307,001            7,594,737 #DIV/0!                 74,978  $                 7.65          23,514,433 #DIV/0!            7,650,971            5,656,030 45% $43,268.63                 27,999 

WATER AUDIT



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Water Produced or Purchased 10,751,058 9,693,054 9,601,374 10,607,397 11,045,110 15,593,019 20,271,645 20,568,842 19,329,848 11,585,766 9,709,861 10,927,038
Water Sold 5,855,409 4,644,752 4,979,853 5,124,705 5,301,368 9,066,203 13,840,834 14,248,107 12,589,497 5,678,459 5,107,452 4,700,209
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER LOSS % 46% 52% 48% 52% 52% 41% 30% 31% 35% 51% 47% 56%
GOAL 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
COST OF LOSSES >15% $25,115 $27,497 $24,337 $29,725 $31,114 $31,081 $23,662 $24,468 $29,084 $31,594 $23,856 $34,454
COST OF ALL LOSSES $37,451.71 $38,619.51 $35,354.64 $41,896.69 $43,788.16 $48,973.89 $46,923.65 $48,070.57 $51,265.34 $44,888.72 $34,998.05 $46,992.64
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COST OF WATER LOSS
COST OF LOSSES >15% COST OF ALL LOSSES



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER FLOWS 10,751,058 9,693,054 9,601,374 10,607,397 11,045,110 15,593,019 20,271,645 20,568,842 19,329,848 11,585,766 9,709,861 10,927,038
WW FLOWS 20,905,000 20,359,000 22,044,000 21,779,000 28,439,000 37,052,000 31,103,000 25,674,000 25,572,000 24,183,000 2,376,200 22,687,000
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2014 Red Lodge 
Water

MONTH WATER PROD 
OR PURCH GALS SOLD METERED FREE UNMETERED 

ESTIMATED
COST PER 

THOUSAND WW FLOWS PRECIP INCHES ACCOUNTED 
FOR WATER GALS LOST % LOSS TOTAL $ LOSS $ ABOVE 15%

JAN 13,021,000        7,087,105            $                 7.65 19,501,000        1.65            7,087,105            5,933,895 46% $45,394.30  $             30,453 

FEB 12,926,000        5,824,506            $                 7.65 19,407,000        1.43            5,824,506            7,101,494 55% $54,326.43  $             39,494 

MAR 13,868,000        5,461,906            $                 7.65 26,297,000        3.28            5,461,906            8,406,094 61% $64,306.62  $             48,393 

APR 13,237,000        5,627,609            $                 7.65 42,537,000        2.69            5,627,609            7,609,391 57% $58,211.84  $             43,022 

MAY 13,337,000        5,513,606                         186,120  $                 7.65 37,838,000        2.33            5,699,726            7,637,274 57% $58,425.15  $             43,121 

JUN 16,618,000        8,494,113                         186,120  $                 7.65 35,727,000        1.19            8,680,233            7,937,767 48% $60,723.92  $             41,655 

JUL 23,176,000        13,993,873                      186,120  $                 7.65 34,534,000        0.41          14,179,993            8,996,007 39% $68,819.45  $             42,225 

AUG 21,035,000        16,981,177                      186,120  $                 7.65 29,241,000        2.18          17,167,297            3,867,703 18% $29,587.93  $               5,450 

SEP 16,262,000        8,098,856                         186,120  $                 7.65 31,846,000        0.98            8,284,976            7,977,024 49% $61,024.23  $             42,364 

OCT 12,933,000        6,679,606            $                 7.65 25,488,000        0.14            6,679,606            6,253,394 48% $47,838.46  $             32,998 

NOV 11,533,000        5,355,954            $                 7.65 14,034,000        2.93            5,355,954            6,177,046 54% $47,254.40  $             34,020 

DEC 12,714,000        7,096,415            $                 7.65 22,638,000        1.38            7,096,415            5,617,585 44% $42,974.53  $             28,385 

TOTAL        180,660,000          96,214,726                         -                 930,600  -        339,088,000                   20.59          97,145,326          83,514,674 - $638,887.26               431,580 

AVERAGE          15,055,000            8,017,894 #DIV/0!               186,120  $                 7.65          28,257,333                     1.72            8,095,444            6,959,556 48% $53,240.60                 35,965 

WATER AUDIT



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Water Produced or Purchased 13,021,000 12,926,000 13,868,000 13,237,000 13,337,000 16,618,000 23,176,000 21,035,000 16,262,000 12,933,000 11,533,000 12,714,000
Water Sold 7,087,105 5,824,506 5,461,906 5,627,609 5,513,606 8,494,113 13,993,873 16,981,177 8,098,856 6,679,606 5,355,954 7,096,415
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER LOSS % 46% 55% 61% 57% 57% 48% 39% 18% 49% 48% 54% 44%
GOAL 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
COST OF LOSSES >15% $30,453 $39,494 $48,393 $43,022 $43,121 $41,655 $42,225 $5,450 $42,364 $32,998 $34,020 $28,385
COST OF ALL LOSSES $45,394.30 $54,326.43 $64,306.62 $58,211.84 $58,425.15 $60,723.92 $68,819.45 $29,587.93 $61,024.23 $47,838.46 $47,254.40 $42,974.53
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COST OF WATER LOSS
COST OF LOSSES >15% COST OF ALL LOSSES



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER FLOWS 13,021,000 12,926,000 13,868,000 13,237,000 13,337,000 16,618,000 23,176,000 21,035,000 16,262,000 12,933,000 11,533,000 12,714,000
WW FLOWS 19,501,000 19,407,000 26,297,000 42,537,000 37,838,000 35,727,000 34,534,000 29,241,000 31,846,000 25,488,000 14,034,000 22,638,000
PRECIPITATION 1.65 1.43 3.28 2.69 2.33 1.19 0.41 2.18 0.98 0.14 2.93 1.38
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2015 Red Lodge 
Water

MONTH WATER PROD 
OR PURCH GALS SOLD METERED FREE UNMETERED 

ESTIMATED
COST PER 

THOUSAND WW FLOWS PRECIP INCHES ACCOUNTED 
FOR WATER GALS LOST % LOSS TOTAL $ LOSS $ ABOVE 15%

JAN 12,941,000        5,493,063            $                 7.65 23,493,000        0.70            5,493,063            7,447,937 58% $56,976.72  $             42,127 

FEB 11,194,000        4,727,463            $                 7.65 21,400,000        2.14            4,727,463            6,466,537 58% $49,469.01  $             36,624 

MAR 12,554,000        5,115,907            $                 7.65 23,674,000        0.51            5,115,907            7,438,093 59% $56,901.41  $             42,496 

APR 12,472,000        6,582,590            $                 7.65 20,362,000        1.91            6,582,590            5,889,410 47% $45,053.99  $             30,742 

MAY 13,723,000        5,663,859                           18,500  $                 7.65 29,236,000        2.05            5,682,359            8,040,641 59% $61,510.90  $             45,764 

JUN 17,061,000        8,734,861                             8,000  $                 7.65 36,877,000        2.23            8,742,861            8,318,139 49% $63,633.76  $             44,056 

JUL 22,985,000        14,255,510         $                 7.65 30,531,000        1.38          14,255,510            8,729,490 38% $66,780.60  $             40,405 

AUG 20,135,000        13,606,192                        12,000  $                 7.65 27,883,000        1.39          13,618,192            6,516,808 32% $49,853.58  $             26,749 

SEP 18,247,000        13,112,755                        38,500  $                 7.65 22,537,000        0.16          13,151,255            5,095,745 28% $38,982.45  $             18,044 

OCT 12,869,000        7,055,071                           60,000  $                 7.65 23,154,000        2.03            7,115,071            5,753,929 45% $44,017.56  $             29,250 

NOV 13,365,000        7,730,801                           89,000  $                 7.65 22,896,000        0.48            7,819,801            5,545,199 41% $42,420.77  $             27,084 

DEC 13,008,000        5,189,352                         225,000  $                 7.65 22,240,000                   5,414,352            7,593,648 58% $58,091.41  $             43,165 

TOTAL        180,554,000                         -                 451,000  -        304,283,000                   14.98          97,718,424          82,835,576 - $633,692.16               426,506 

AVERAGE          15,046,167            8,105,619 #DIV/0!                 64,429  $                 7.65          25,356,917                     1.36            8,143,202            6,902,965 48% $52,807.68                 35,542 

WATER AUDIT



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Water Produced or Purchased 12,941,000 11,194,000 12,554,000 12,472,000 13,723,000 17,061,000 22,985,000 20,135,000 18,247,000 12,869,000 13,365,000 13,008,000
Water Sold 5,493,063 4,727,463 5,115,907 6,582,590 5,663,859 8,734,861 14,255,510 13,606,192 13,112,755 7,055,071 7,730,801 5,189,352
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER LOSS % 58% 58% 59% 47% 59% 49% 38% 32% 28% 45% 41% 58%
GOAL 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
COST OF LOSSES >15% $42,127 $36,624 $42,496 $30,742 $45,764 $44,056 $40,405 $26,749 $18,044 $29,250 $27,084 $43,165
COST OF ALL LOSSES $56,976.72 $49,469.01 $56,901.41 $45,053.99 $61,510.90 $63,633.76 $66,780.60 $49,853.58 $38,982.45 $44,017.56 $42,420.77 $58,091.41
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COST OF WATER LOSS
COST OF LOSSES >15% COST OF ALL LOSSES



JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WATER FLOWS 12,941,000 11,194,000 12,554,000 12,472,000 13,723,000 17,061,000 22,985,000 20,135,000 18,247,000 12,869,000 13,365,000 13,008,000
WW FLOWS 23,493,000 21,400,000 23,674,000 20,362,000 29,236,000 36,877,000 30,531,000 27,883,000 22,537,000 23,154,000 22,896,000 22,240,000
PRECIPITATION 0.70 2.14 0.51 1.91 2.05 2.23 1.38 1.39 0.16 2.03 0.48
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City of Red Lodge  Water System PER 
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11/11/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=173039&agency=mbmg&reqby=M& 1/1

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and describes
the amount of water encountered. This report is compiled electronically from the contents of the Ground Water Information Center (GWIC) database for this
site. Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of this report.

Go to GWIC website
Plot this site in State Library Digital Atlas 

Plot this site in Google Maps
View hydrograph for this site

View field visits for this site
View water quality for this site

View scanned well log  (7/7/2010 7:33:21 AM)

Site Name: RED LODGE TREATMENT PLANT
GWIC Id: 173039

Section 1: Well Owner(s)
1) WATER TREATMENT PLANT, BRUCE STEFEN (MAIL)
PO BOX 9
RED LODGE MT 59068 [01/26/2016] 

Section 2: Location
Township Range Section Quarter Sections

08S 20E 4 SW¼ SE¼ SW¼ NW¼
County Geocode

CARBON 10027204301020000
Latitude Longitude Geomethod Datum

45.159655 -109.27738 NAV-GPS NAD83
Ground Surface Altitude Ground Surface Method Datum Date

5864.56 SUR-GPS NAVD88 10/15/2002
Measuring Point Altitude MP Method Datum Date Applies

5866.83 SUR-GPS NAVD88 10/15/2002
Addition Block Lot
   

Section 3: Proposed Use of Water
TEST WELL (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Saturday, August 15, 1998

Section 6: Well Construction Details
Borehole dimensions
From To Diameter

0 80 6
Casing

From To Diameter
Wall
Thickness

Pressure
Rating Joint Type

-2 60 6 0.25  WELDED A53B STEEL
Completion (Perf/Screen)

From To Diameter
# of
Openings

Size of
Openings Description

60 75 6   80 SLOT SS JOHNSON SCREEN
Annular Space (Seal/Grout/Packer)

From To Description
Cont.
Fed?

0 20 BENTONITE  

Section 7: Well Test Data

Total Depth: 60
Static Water Level: 
Water Temperature: 

Unknown Test Method *

Yield    gpm.
Pumping water level    feet.
Time of recovery    hours.
Recovery water level    feet.

* During the well test the discharge rate shall be as uniform as possible. This rate may or may not be the
sustainable yield of the well. Sustainable yield does not include the reservoir of the well casing.

Section 8: Remarks
10/15/02 - 6 IN. STEEL CASING WITH BOLT-ON CAP. NO PUMP OR POWER. WELL DRILLED FOR
MONITORING PURPOSES.

Section 9: Well Log
Geologic Source
110SNGR - SAND AND GRAVEL (QUATERNARY)
112OTSH - GLACIAL OUTWASH (PLEISTOCENE)
From To Description

0 72 BOULDERS SAND & GRAVEL
72 80 DECOMPOSED CONGLOMERATE

   
   
   
   
   
   
   
   
   
   
   
   
   

Driller Certification
All work performed and reported in this well log is in compliance with the Montana well construction
standards. This report is true to the best of my knowledge.

Name: ROBERT B. MURPHY
Company: H & H DRILLING

License No: WWC-309
Date Completed: 8/15/1998

http://mbmggwic.mtech.edu/
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.159655&lonDecimalDegrees=-109.27738&locinfo=checked&map=17&
https://www.google.com/maps/place/45.159655,-109.27738/@45.159655,-109.27738,17z
http://mbmggwic.mtech.edu/sqlserver/v11/reports/wellhydrograph.asp?gwicid=173039&agency=MBMG&reqby=M&
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=173039&agency=MBMG&rtype=fv&reqby=M&
http://mbmggwic.mtech.edu/sqlserver/v11/reports/opSelector.asp?gwicid=173039&agency=MBMG&rtype=qw&session=99999999&reqby=M&
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=173039&FileName=/logsrv/2010_7/173039.PDF&reqby=M&


11/11/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=132671&agency=mbmg&session=1012948& 1/1

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and describes
the amount of water encountered. This report is compiled electronically from the contents of the Ground Water Information Center (GWIC) database for this
site. Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of this report.

Return to menu
Plot this site in State Library Digital Atlas 

Plot this site in Google Maps
View scanned well log  (7/7/2010 10:45:20 AM)

Site Name: CITY OF RED LODGE - WELL 1 SOURCE 2
GWIC Id: 132671
DNRC Water Right: W045736-00

Section 1: Well Owner(s)
1) CITY OF RED LODGE (MAIL)
N/A
RED LODGE MT 59068 [09/17/1961] 

Section 2: Location
Township Range Section Quarter Sections

07S 20E 34 SW¼ SW¼ NE¼ NE¼ NW¼
County Geocode

CARBON  
Latitude Longitude Geomethod Datum

45.18 -109.2513 MAP NAD27
Ground Surface Altitude Ground Surface Method Datum Date

    
Addition Block Lot
HYPER 64 3

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

Section 4: Type of Work
Drilling Method:
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Sunday, September 17, 1961

Section 6: Well Construction Details
There are no borehole dimensions assigned to this well.
There are no casing strings assigned to this well.
There are no completion records assigned to this well.
Annular Space (Seal/Grout/Packer)

There are no annular space records assigned to this well.

Section 7: Well Test Data

Total Depth: 74
Static Water Level: 20
Water Temperature: 

Unknown Test Method *

Yield  900  gpm.
Pumping water level    feet.
Time of recovery    hours.
Recovery water level    feet.

* During the well test the discharge rate shall be as uniform as possible. This rate may or may not be the
sustainable yield of the well. Sustainable yield does not include the reservoir of the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
110ALVM - ALLUVIUM (QUATERNARY)
Lithology Data

There are no lithologic details assigned to this well.
Driller Certification
All work performed and reported in this well log is in compliance with the Montana well construction
standards. This report is true to the best of my knowledge.

Name:
Company:

License No: -
Date Completed: 9/17/1961

http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.18&lonDecimalDegrees=-109.2513&locinfo=checked&map=17&
https://www.google.com/maps/place/45.18,-109.2513/@45.18,-109.2513,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=132671&FileName=/logsrv/2010_7/132671.PDF&reqby=P&


11/11/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=179787&agency=mbmg&reqby=M& 1/1

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and describes
the amount of water encountered. This report is compiled electronically from the contents of the Ground Water Information Center (GWIC) database for this
site. Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of this report.

Go to GWIC website
Plot this site in State Library Digital Atlas 

Plot this site in Google Maps
View scanned well log  (7/7/2010 7:34:11 AM)

Site Name: CITY OF RED LODGE
GWIC Id: 179787

Section 1: Well Owner(s)
1) CITY OF RED LODGE (MAIL)
1 S PLATT
RED LODGE MT 59068 [12/31/1999] 

Section 2: Location
Township Range Section Quarter Sections

08S 20E 4 SE¼ NW¼
County Geocode

CARBON  
Latitude Longitude Geomethod Datum

45.161364 -109.273605 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date

    
Addition Block Lot
   

Section 3: Proposed Use of Water
DOMESTIC (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Friday, December 31, 1999

Section 6: Well Construction Details
Borehole dimensions
From To Diameter

0 20 17.5
20 67 14

Casing

From To Diameter
Wall
Thickness

Pressure
Rating Joint Type

-2 40 12 0.375  WELDED STEEL
Completion (Perf/Screen)

From To Diameter
# of
Openings

Size of
Openings Description

40 65 12   SCREEN-CONTINUOUS-STEEL
Annular Space (Seal/Grout/Packer)

From To Description
Cont.
Fed?

0 20 BENTONITE  
21 21 RUBBER  
22 22 RUBBER  
23 23 RUBBER  

Section 7: Well Test Data

Total Depth: 67
Static Water Level: 8
Water Temperature: 

Air Test *

 1040  gpm with drill stem set at  40  feet for  20  hours.
Time of recovery  5  hours.
Recovery water level    feet.
Pumping water level    feet.

* During the well test the discharge rate shall be as uniform as possible. This rate may or may not be the
sustainable yield of the well. Sustainable yield does not include the reservoir of the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
110ALVM - ALLUVIUM (QUATERNARY)
From To Description

0 64 BLACK/WHITE/GRAVEL/BOULDERS
64 67 TAN/CONGLOMERATE/DECOMP

   
   
   
   
   
   
   
   
   
   
   
   
   

Driller Certification
All work performed and reported in this well log is in compliance with the Montana well construction
standards. This report is true to the best of my knowledge.

Name: TOM HUMSAKER
Company: ROCK CREEK DRILLING INC

License No: WWC-104
Date Completed: 12/31/1999

http://mbmggwic.mtech.edu/
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.161364&lonDecimalDegrees=-109.273605&locinfo=checked&map=17&
https://www.google.com/maps/place/45.161364,-109.273605/@45.161364,-109.273605,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=179787&FileName=/logsrv/2010_7/179787.PDF&reqby=M&


11/11/2019 Montana's Ground-Water Information Center (GWIC) | Site Report | V.11.2019

mbmggwic.mtech.edu/sqlserver/v11/reports/SiteSummary.asp?gwicid=223132&agency=mbmg&session=1012948& 1/1

MONTANA WELL LOG REPORT Other Options

This well log reports the activities of a licensed Montana well driller, serves as the official record of work done within the borehole and casing, and describes
the amount of water encountered. This report is compiled electronically from the contents of the Ground Water Information Center (GWIC) database for this
site. Acquiring water rights is the well owner's responsibility and is NOT accomplished by the filing of this report.

Return to menu
Plot this site in State Library Digital Atlas 

Plot this site in Google Maps
View scanned well log  (7/7/2010 8:08:30 AM)

Site Name: CITY OF RED LODGE
GWIC Id: 223132

Section 1: Well Owner(s)
1) CITY OF RED LODGE (MAIL)
P.O. BOX 9
RED LODGE MT 59068 [11/07/2005] 

Section 2: Location
Township Range Section Quarter Sections

08S 20E 5 SE¼ NE¼
County Geocode

CARBON  
Latitude Longitude Geomethod Datum

45.161397 -109.283963 TRS-SEC NAD83
Ground Surface Altitude Ground Surface Method Datum Date

    
Addition Block Lot
   

Section 3: Proposed Use of Water
PUBLIC WATER SUPPLY (1)

Section 4: Type of Work
Drilling Method: ROTARY
Status: NEW WELL

Section 5: Well Completion Date
Date well completed: Monday, November 7, 2005

Section 6: Well Construction Details
Borehole dimensions
From To Diameter

-3 61 12
0 22 16

Casing

From To Diameter
Wall
Thickness

Pressure
Rating Joint Type

-3 61 12 0.375  WELDED STEEL
Completion (Perf/Screen)

From To Diameter
# of
Openings

Size of
Openings Description

46 61 12  0.125 SCREEN-CONTINUOUS-STAINLESS
Annular Space (Seal/Grout/Packer)

From To Description
Cont.
Fed?

0 26 BENTONITE  
26 43 3/8 GRAVEL  

Section 7: Well Test Data

Total Depth: 61
Static Water Level: 13
Water Temperature: 

Air Test *

 500  gpm with drill stem set at  61  feet for  32  hours.
Time of recovery  0.72  hours.
Recovery water level  13  feet.
Pumping water level    feet.

* During the well test the discharge rate shall be as uniform as possible. This rate may or may not be the
sustainable yield of the well. Sustainable yield does not include the reservoir of the well casing.

Section 8: Remarks

Section 9: Well Log
Geologic Source
110ALVM - ALLUVIUM (QUATERNARY)
From To Description

0 1 BROWN TOPSOIL
1 58 GRAY BOULDERS & SAND

58 61 TAN GRAY CLAY WITH GRAVEL
   
   
   
   
   
   
   
   
   
   
   
   

Driller Certification
All work performed and reported in this well log is in compliance with the Montana well construction
standards. This report is true to the best of my knowledge.

Name: BRETT DOUGLAS
Company: DOUGLAS DRILLING

License No: WWC-591
Date Completed: 11/7/2005

http://mbmggwic.mtech.edu/sqlserver/v11/menus/menuData.asp
http://mslapps.mt.gov/Geographic_Information/Applications/DigitalAtlas/Default.aspx?basemap=USATOPO&search=coordinatesdd&latDecimalDegrees=45.161397&lonDecimalDegrees=-109.283963&locinfo=checked&map=17&
https://www.google.com/maps/place/45.161397,-109.283963/@45.161397,-109.283963,17z
http://mbmggwic.mtech.edu/sqlserver/v11/data/apps/scandownload.asp?gwicid=223132&FileName=/logsrv/2010_7/223132.PDF&reqby=P&
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43D  43377-00    STATEMENT OF CLAIMWater Right Number:

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

22
23
26
27
28
33
33
34
35

3
4
5
8
8
9
9
9
9
9

7S
7S
7S
7S
7S
7S
7S
7S
7S
8S
8S
8S
8S
8S
8S
8S
8S
8S
8S

20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

W2
W2W2

E2
NE
S2

NW
W2

N2
N2S2

NENE
W2NE

NW
NWSE
N2SW

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

Priority Date: JUNE 20, 1895

Maximum Flow Rate:

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

Type of Historical Right: DECREED

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Remarks:

Version: 3 -- REEXAMINED

43D  43377-00 General Abstract

2.50 CFS

1,272.00 AC-FTMaximum Volume:

SURFACE WATERSource Type:

Source Name: ROCK CREEK, WEST FORK

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

POINT OF DIVERSION 01 IS LOCATED NEAR THE LINE DIVIDING THE SW OF SEC 4 
AND THE NW OF SEC 4 AND DIVERTS WATER DIRECTLY TO THE CITY'S SCREEN 
PLANT.

POINT OF DIVERSION 02 IS A HEADGATE THAT DIVERTS WATER TO SETTLING 
PONDS AND AN INFILTRATION GALLERY.

Ditch Name: 

Ditch Name: 

CITY PIPELINE

CITY DITCH

HEADGATE

HEADGATE

Diversion Means: 

Diversion Means: 

Period of Diversion:

Period of Diversion:

JANUARY 1 TO DECEMBER 31

JANUARY 1 TO DECEMBER 31

1

2

4

4

20E

20E

8S

8S

NWNWSW

NWNWSW

CARBON

CARBON

Purpose (use): MUNICIPAL  

Period of Use: JANUARY 1 to DECEMBER 31

Enforceable Priority Date:    JUNE 20, 1895

Version Status: ACTIVE



November 4, 2019 Page 2 of 2

Remarks:

43D  43377-00 General Abstract

STARTING IN 2008, PERIOD OF DIVERSION WAS ADDED TO MOST CLAIM ABSTRACTS, INCLUDING THIS 
ONE.

WHENEVER THE WATER RIGHTS FOLLOWING THIS STATEMENT ARE COMBINED TO SUPPLY WATER 
FOR THE CLAIMED PURPOSE, EACH IS LIMITED TO THE HISTORICAL FLOW RATE AND PLACE OF USE OF
THAT INDIVIDUAL RIGHT. THE SUM TOTAL VOLUME OF THESE WATER RIGHTS SHALL NOT EXCEED THE 
AMOUNT PUT TO HISTORICAL AND BENEFICIAL USE. 43D 43377-00, 43D 43378-00, 43D 45736-00, 43D 
45737-00.



11/4/2019 Montana Water Rights Detail Viewer

wrqs.dnrc.mt.gov/WRDetail.aspx?wrKey=84824-3&wrn=43D 43377 00NULL 1/1

Water Right Number: 
43D 43377 00NULL

Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.

 Adjacent Diversions

 Surface water diversion.

 Ground water diversion.

 Place of Use Legal Land Descriptions

 Adjacent POUs

 Cadastral 
PLSS Detail 

Note:
Contact DNRC if you have any
questions or if the mapped
information appears incorrect.

The points of diversion (PODs) and
places of use (POUs) are derived
from water right legal land
descriptions. PODs are placed at
the center of their legal land
description, not at their true
geographic location. POUs are
drawn as polygons of the entire
legal land description.

Reference  TOPO Map  NHD Map  Air Photo  View Legend

http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/ParcelsSPC/MapServer
http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/PLSSSPC/MapServer
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43D  43378-00    STATEMENT OF CLAIMWater Right Number:

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

22
23
26
27
28
33
33
34
35

3
4
5
8
8
9
9
9
9
9

7S
7S
7S
7S
7S
7S
7S
7S
7S
8S
8S
8S
8S
8S
8S
8S
8S
8S
8S

20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

W2
W2W2

E2
NE
S2

NW
W2

N2
N2S2

NENE
W2NE

NW
NWSE
N2SW

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

Priority Date: JUNE 1, 1886

Maximum Flow Rate:

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

Type of Historical Right: DECREED

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Remarks:

Version: 3 -- REEXAMINED

43D  43378-00 General Abstract

1.25 CFS

903.00 AC-FTMaximum Volume:

SURFACE WATERSource Type:

Source Name: ROCK CREEK, WEST FORK

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

POINT OF DIVERSION 02 IS A HEADGATE THAT DIVERTS WATER TO SETTLING 
PONDS AND AN INFILTRATION GALLERY.

POINT OF DIVERSION 01 IS LOCATED NEAR THE LINE DIVIDING THE SW OF 
SECTION 4 AND THE NW OF SECTION 4 AND DIVERTS WATER DIRECTLY TO THE 
CITY'S SCREEN PLANT.

Ditch Name: 

Ditch Name: 

CITY PIPELINE

CITY DITCH

HEADGATE

HEADGATE

Diversion Means: 

Diversion Means: 

Period of Diversion:

Period of Diversion:

JANUARY 1 TO DECEMBER 31

JANUARY 1 TO DECEMBER 31

1

2

4

4

20E

20E

8S

8S

NWNWSW

NWNWSW

CARBON

CARBON

Purpose (use): MUNICIPAL  

Period of Use: JANUARY 1 to DECEMBER 31

Enforceable Priority Date:    JUNE 1, 1886

Version Status: ACTIVE



November 4, 2019 Page 2 of 2

Remarks:

43D  43378-00 General Abstract

STARTING IN 2008, PERIOD OF DIVERSION WAS ADDED TO MOST CLAIM ABSTRACTS, INCLUDING THIS 
ONE.

WHENEVER THE WATER RIGHTS FOLLOWING THIS STATEMENT ARE COMBINED TO SUPPLY WATER 
FOR THE CLAIMED PURPOSE, EACH IS LIMITED TO THE HISTORICAL FLOW RATE AND PLACE OF USE OF
THAT INDIVIDUAL RIGHT. THE SUM TOTAL VOLUME OF THESE WATER RIGHTS SHALL NOT EXCEED THE 
AMOUNT PUT TO HISTORICAL AND BENEFICIAL USE. 43D 43377-00, 43D 43378-00, 43D 45736-00, 43D 
45737-00.



11/4/2019 Montana Water Rights Detail Viewer

wrqs.dnrc.mt.gov/WRDetail.aspx?wrKey=84827-3&wrn=43D 43378 00NULL 1/1

Water Right Number: 
43D 43378 00NULL

Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.

 Adjacent Diversions

 Surface water diversion.

 Ground water diversion.

 Place of Use Legal Land Descriptions

 Adjacent POUs

 Cadastral 
PLSS Detail 

Note:
Contact DNRC if you have any
questions or if the mapped
information appears incorrect.

The points of diversion (PODs) and
places of use (POUs) are derived
from water right legal land
descriptions. PODs are placed at
the center of their legal land
description, not at their true
geographic location. POUs are
drawn as polygons of the entire
legal land description.

Reference  TOPO Map  NHD Map  Air Photo  View Legend

http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/ParcelsSPC/MapServer
http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/PLSSSPC/MapServer
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43D  45736-00    STATEMENT OF CLAIMWater Right Number:

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

22

23

26

27

28

33

33

34

35

3

4

5

8

8

9

9

7S

7S

7S

7S

7S

7S

7S

7S

7S

8S

8S

8S

8S

8S

8S

8S

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

20E

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

CARBON

W2

W2W2

E2

NE

S2

NW

W2

N2

N2S2

NENE

W2NE

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

Subdivision: 

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

HYMER ADD

Priority Date: MAY 26, 1961

Maximum Flow Rate:

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

Type of Historical Right: USE

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Version: 3 -- REEXAMINED

43D  45736-00 General Abstract

2.01 CFS

1,450.00 AC-FTMaximum Volume:

GROUNDWATERSource Type:

Source Name: GROUNDWATER

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

WELLDiversion Means: 

Static Water Level: 20.00 FEET
Well Depth: 74.00 FEET
Subdivision: HYMER ADD  TRACT/LOT: 3  BLOCK: 64

Period of Diversion:JANUARY 1 TO DECEMBER 31

1 34 20E7SNENW CARBON

Purpose (use): MUNICIPAL  

Period of Use: JANUARY 1 to DECEMBER 31

Enforceable Priority Date:    MAY 26, 1961

Version Status: ACTIVE



November 4, 2019 Page 2 of 2

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

9

9

9

8S

8S

8S

20E

20E

20E

CARBON

CARBON

CARBON

NW

NWSE

N2SW

17

18

19

Subdivision: 

Subdivision: 

HYMER ADD

HYMER ADD

Remarks:

43D  45736-00 General Abstract

THIS APPROPRIATION SUPPLEMENTS THE CITY'S USE FROM SURFACE WATER.

STARTING IN 2008, PERIOD OF DIVERSION WAS ADDED TO MOST CLAIM ABSTRACTS, INCLUDING THIS 
ONE.

WHENEVER THE WATER RIGHTS FOLLOWING THIS STATEMENT ARE COMBINED TO SUPPLY WATER 
FOR THE CLAIMED PURPOSE, EACH IS LIMITED TO THE HISTORICAL FLOW RATE AND PLACE OF USE OF
THAT INDIVIDUAL RIGHT. THE SUM TOTAL VOLUME OF THESE WATER RIGHTS SHALL NOT EXCEED THE 
AMOUNT PUT TO HISTORICAL AND BENEFICIAL USE. 43D 43377-00, 43D 43378-00, 43D 45736-00, 43D 
45737-00.



11/4/2019 Montana Water Rights Detail Viewer

wrqs.dnrc.mt.gov/WRDetail.aspx?wrKey=88912-3&wrn=43D 45736 00NULL 1/1

Water Right Number: 
43D 45736 00NULL

Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.

 Adjacent Diversions

 Surface water diversion.

 Ground water diversion.

 Place of Use Legal Land Descriptions

 Adjacent POUs

 Cadastral 
PLSS Detail 

Note:
Contact DNRC if you have any
questions or if the mapped
information appears incorrect.

The points of diversion (PODs) and
places of use (POUs) are derived
from water right legal land
descriptions. PODs are placed at
the center of their legal land
description, not at their true
geographic location. POUs are
drawn as polygons of the entire
legal land description.

Reference  TOPO Map  NHD Map  Air Photo  View Legend

http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/ParcelsSPC/MapServer
http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/PLSSSPC/MapServer
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43D  45737-00    STATEMENT OF CLAIMWater Right Number:

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

22
23
26
27
28
33
33
34
35

3
4
5
8
8
9
9
9
9
9

7S
7S
7S
7S
7S
7S
7S
7S
7S
8S
8S
8S
8S
8S
8S
8S
8S
8S
8S

20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

W2
W2W2

E2
NE
S2

NW
W2

N2
N2S2

NENE
W2NE

NW
NWSE
N2SW

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19

Priority Date: AUGUST 5, 1899

Maximum Flow Rate:

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

Type of Historical Right: FILED

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Remarks:

Version: 3 -- REEXAMINED

43D  45737-00 General Abstract

1.60 CFS

32.00 AC-FTMaximum Volume:

SURFACE WATERSource Type:

Source Name: ROCK CREEK, WEST FORK

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

POINT OF DIVERSION 02 IS A HEADGATE THAT DIVERTS WATER TO SETTLING 
PONDS AND AN INFILTRATION GALLERY.

POINT OF DIVERSION 01 IS LOCATED NEAR THE LINE DIVIDING THE SW OF 
SECTION 4 AND THE NW OF SECTION 4 AND DIVERTS WATER DIRECTLY TO THE 
CITY'S SCREEN PLANT.

Ditch Name: 

Ditch Name: 

CITY PIPELINE

CITY DITCH

HEADGATE

HEADGATE

Diversion Means: 

Diversion Means: 

Period of Diversion:

Period of Diversion:

JANUARY 1 TO DECEMBER 31

JANUARY 1 TO DECEMBER 31

1

2

4

4

20E

20E

8S

8S

NWNWSW

NWNWSW

CARBON

CARBON

Purpose (use): MUNICIPAL  

Period of Use: JANUARY 1 to DECEMBER 31

Enforceable Priority Date:    AUGUST 5, 1899

Version Status: ACTIVE
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Remarks:

43D  45737-00 General Abstract

STARTING IN 2008, PERIOD OF DIVERSION WAS ADDED TO MOST CLAIM ABSTRACTS, INCLUDING THIS 
ONE.

WHENEVER THE WATER RIGHTS FOLLOWING THIS STATEMENT ARE COMBINED TO SUPPLY WATER 
FOR THE CLAIMED PURPOSE, EACH IS LIMITED TO THE HISTORICAL FLOW RATE AND PLACE OF USE OF
THAT INDIVIDUAL RIGHT. THE SUM TOTAL VOLUME OF THESE WATER RIGHTS SHALL NOT EXCEED THE 
AMOUNT PUT TO HISTORICAL AND BENEFICIAL USE. 43D 43377-00, 43D 43378-00, 43D 45736-00, 43D 
45737-00.



11/4/2019 Montana Water Rights Detail Viewer

wrqs.dnrc.mt.gov/WRDetail.aspx?wrKey=296933-3&wrn=43D 45737 00NULL 1/1

Water Right Number: 
43D 45737 00NULL

Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.

 Adjacent Diversions

 Surface water diversion.

 Ground water diversion.

 Place of Use Legal Land Descriptions

 Adjacent POUs

 Cadastral 
PLSS Detail 

Note:
Contact DNRC if you have any
questions or if the mapped
information appears incorrect.

The points of diversion (PODs) and
places of use (POUs) are derived
from water right legal land
descriptions. PODs are placed at
the center of their legal land
description, not at their true
geographic location. POUs are
drawn as polygons of the entire
legal land description.

Reference  TOPO Map  NHD Map  Air Photo  View Legend

http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/ParcelsSPC/MapServer
http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/PLSSSPC/MapServer
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43D  45738-00    STATEMENT OF CLAIMWater Right Number:

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

28 14.50 7S 20E CARBONNENE1

Priority Date: JUNE 1, 1959

Maximum Flow Rate:

Maximum Acres: 14.50

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

Type of Historical Right: USE

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Total:  14.50

Remarks:

Version: 3 -- REEXAMINED

43D  45738-00 General Abstract

212.00 GPM

26.00 AC-FTMaximum Volume:

GROUNDWATERSource Type:

Source Name: GROUNDWATER

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

WELLDiversion Means: 
Period of Diversion:APRIL 1 TO NOVEMBER 1

1 28 20E7SSENENE CARBON

Purpose (use): MUNICIPAL  
IRRIGATION OF CEMETERY

Period of Use: APRIL 1 to NOVEMBER 1

STARTING IN 2008, PERIOD OF DIVERSION WAS ADDED TO MOST CLAIM ABSTRACTS, INCLUDING THIS 
ONE.

Enforceable Priority Date:    JUNE 1, 1959

Version Status: ACTIVE



11/4/2019 Montana Water Rights Detail Viewer

wrqs.dnrc.mt.gov/WRDetail.aspx?wrKey=88915-3&wrn=43D 45738 00NULL 1/1

Water Right Number: 
43D 45738 00NULL

Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.

 Adjacent Diversions

 Surface water diversion.

 Ground water diversion.

 Place of Use Legal Land Descriptions

 Adjacent POUs

 Cadastral 
PLSS Detail 

Note:
Contact DNRC if you have any
questions or if the mapped
information appears incorrect.

The points of diversion (PODs) and
places of use (POUs) are derived
from water right legal land
descriptions. PODs are placed at
the center of their legal land
description, not at their true
geographic location. POUs are
drawn as polygons of the entire
legal land description.

Reference  TOPO Map  NHD Map  Air Photo  View Legend

http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/ParcelsSPC/MapServer
http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/PLSSSPC/MapServer
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43D  66358-00    PROVISIONAL PERMITWater Right Number:

Reservoir: OFF STREAM

20E22 7S
Govt Lot Qtr Sec Sec Twp Rge County

E2SESE CARBON

Place of Use:

Place of Use:

ID

ID

Govt Lot

Govt Lot

Qtr Sec

Qtr Sec

Sec

Sec

Twp

Twp

Rge

Rge

County

County

Acres

Acres

22

22
23
26
27

 6.94
 0.32
 0.36
 6.29

7S

7S
7S
7S
7S

20E

20E
20E
20E
20E

CARBON

CARBON
CARBON
CARBON
CARBON

SESE

SESE
SWSWSW
NWNWNW

NENE

1

1
2
3
4

1.40 ACRE-FEETCurrent Capacity: 

Priority Date: AUGUST 17, 1987 at 11:41 A.M.

Maximum Flow Rate:

Maximum Acres: 13.91

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Total:  13.91

Remarks:

Version: 1 -- ORIGINAL RIGHT

43D  66358-00 General Abstract

100.00 GPM

97.11 AC-FTMaximum Volume:

GROUNDWATERSource Type:

Source Name: GROUNDWATER

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

WELLDiversion Means: 
Period of Diversion:JANUARY 1 TO DECEMBER 31

1 22 20E7SSESESE CARBON

Purpose (use): COMMERCIAL  
IRRIGATION  

Volume:

Volume:

7.40 AC-FT

89.71 AC-FT
SPRINKLERIrrigation Type:

Purpose (Use):

Purpose (Use):

COMMERCIAL

IRRIGATION

Period of Use:

Period of Use:

JANUARY 1 to DECEMBER 31

APRIL 1 to OCTOBER 31

Enforceable Priority Date:    AUGUST 17, 1987 at 11:41 A.M.

Version Status: ACTIVE



November 4, 2019 Page 2 of 2

 THIS RIGHT IS SUBJECT TO SECTION 85-2-505, MCA, REQUIRING A WELL BE CONSTRUCTED SO IT 
WILL NOT ALLOW WATER TO BE WASTED OR CONTAMINATE OTHER WATER SUPPLIES OR SOURCES, 
AND A FLOWING WELL MUST BE CAPPED OR EQUIPPED SO THE FLOW OF THE WATER MAY BE 
STOPPED WHEN NOT BEING PUT TO BENEFICIAL USE.

 THE FINAL COMPLETION OF THE WELL(S) MUST INCLUDE AN ACCESS PORT OF AT LEAST .50 INCH SO 
THE STATIC LEVEL OF THE WELL MAY BE ACCURATELY MEASURED.

 IF AT ANY TIME AFTER THIS RIGHT IS ISSUED, A WRITTEN COMPLAINT IS RECEIVED BY THE 
DEPARTMENT ALLEGING THAT DIVERTING FROM THIS SOURCE IS ADVERSELY AFFECTING A PRIOR 
WATER RIGHT, THE DEPARTMENT MAY MAKE A FIELD INVESTIGATION OF THE PROJECT. IF DURING 
THE FIELD INVESTIGATION THE DEPARTMENT FINDS SUFFICIENT EVIDENCE SUPPORTING THE 
ALLEGATION, IT MAY CONDUCT A HEARING IN THE MATTER ALLOWING THE APPROPRIATOR TO SHOW
CAUSE WHY THE RIGHT SHOULD NOT BE MODIFIED OR REVOKED. THE DEPARTMENT MAY THEN 
MODIFY OR REVOKE THIS RIGHT TO PROTECT EXISTING RIGHTS OR LEAVE THIS RIGHT UNCHANGED 
IF THE HEARING OFFICER DETERMINES NO EXISTING WATER RIGHTS ARE BEING ADVERSELY 
AFFECTED.

GROUNDWATER  WASTE & CONTAMINATION

GROUNDWATER  WELL - ACCESS PORT

POSSIBLE COMPLAINT RECEIVED

Remarks:

43D  66358-00 General Abstract



11/4/2019 Montana Water Rights Detail Viewer

wrqs.dnrc.mt.gov/WRDetail.aspx?wrKey=123444-1&wrn=43D 66358 00NULL 1/1

Water Right Number: 
43D 66358 00NULL

Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.

 Adjacent Diversions

 Surface water diversion.

 Ground water diversion.

 Place of Use Legal Land Descriptions

 Adjacent POUs

 Cadastral 
PLSS Detail 

Note:
Contact DNRC if you have any
questions or if the mapped
information appears incorrect.

The points of diversion (PODs) and
places of use (POUs) are derived
from water right legal land
descriptions. PODs are placed at
the center of their legal land
description, not at their true
geographic location. POUs are
drawn as polygons of the entire
legal land description.

Reference  TOPO Map  NHD Map  Air Photo  View Legend

http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/ParcelsSPC/MapServer
http://gisservicemt.gov/arcgis/rest/services/MSDI_Framework/PLSSSPC/MapServer
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43D  30001172    PROVISIONAL PERMITWater Right Number:

Place of Use:
ID Govt Lot Qtr Sec Sec Twp Rge CountyAcres

21
22
23
26
27
28
33
34
35

3
4
5
8
9

7S
7S
7S
7S
7S
7S
7S
7S
7S
8S
8S
8S
8S
8S

20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E
20E

CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON
CARBON

NW

1
2
3
4
5
6
7
8
9

10
11
12
13
14

Priority Date: MARCH 7, 2002 at 11:30 A.M.

Maximum Flow Rate:

Owners: RED LODGE, CITY OF 
1 SOUTH PLATT

RED LODGE, MT 59068
PO BOX 9

STATE OF MONTANA

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION

1424 9TH AVENUE   P.O.BOX 201601   HELENA, MONTANA 59620-1601

GENERAL ABSTRACT

Remarks:

Version: 1 -- ORIGINAL RIGHT

43D  30001172

THE PLACE OF USE INCLUDES ALL LAND WITHIN THE MUNICIPAL WATER 
SERVICE AREA FOR THE CITY OF RED LODGE.

General Abstract

1,200.00 GPM

968.00 AC-FTMaximum Volume:

GROUNDWATERSource Type:

Source Name: GROUNDWATER

ID Govt Lot Qtr Sec Sec Twp Rge County
Point of Diversion and Means of Diversion:

THIS APPLICATION INCLUDES TWO WELLS WITH A COMBINED FLOW RATE OF 
1200 GALLONS PER MINUTE.

WELL

WELL

Diversion Means: 

Diversion Means: 

Casing Diameter: 12.00 INCHES
Static Water Level: 8.00 FEET
Well Depth: 67.00 FEET

Period of Diversion:

Period of Diversion:

JANUARY 1 TO DECEMBER 31

JANUARY 1 TO DECEMBER 31

1

2

4

4

20E

20E

8S

8S

NWNWSW

NWNWSW

CARBON

CARBON

Purpose (use): MUNICIPAL  
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THIS RIGHT IS SUBJECT TO SECTION 85-2-505, MCA, REQUIRING ALL WELLS BE CONSTRUCTED SO 
THEY WILL NOT ALLOW WATER TO BE WASTED OR CONTAMINATE OTHER WATER SUPPLIES OR 
SOURCES, AND ALL FLOWING WELLS SHALL BE CAPPED OR EQUIPPED SO THE FLOW OF THE WATER 
MAY BE STOPPED WHEN NOT BEING PUT TO BENEFICIAL USE.

THE FINAL COMPLETION OF THE WELL(S) MUST INCLUDE AN ACCESS PORT OF AT LEAST .50 INCH SO 
THE STATIC LEVEL OF THE WELL MAY BE ACCURATELY MEASURED.

ANYTIME AFTER THIS RIGHT IS ISSUED AND COMPETITION FOR WATER ON THE SOURCE BECOMES 
AN ISSUE, THE DEPARTMENT MAY REQUIRE THE APPROPRIATOR TO INSTALL A WATER USE 
MEASURING DEVICE AND SUBMIT THE RECORDS OF THE FLOW RATE OR VOLUME OR BOTH OF ALL  
WATER DIVERTED.

IF AT ANY TIME AFTER THIS RIGHT IS ISSUED, A WRITTEN COMPLAINT IS RECEIVED BY THE 
DEPARTMENT ALLEGING THAT DIVERTING WATER FROM THIS SOURCE IS ADVERSELY AFFECTING A 
PRIOR WATER RIGHT, THE DEPARTMENT MAY MAKE A FIELD INVESTIGATION OF THE PROJECT.  IF 
DURING THE FIELD INVESTIGATION THE DEPARTMENT FINDS SUFFICIENT EVIDENCE SUPPORTING 
THE ALLEGATION, IT MAY CONDUCT A HEARING IN THE MATTER ALLOWING THE APPROPRIATOR TO 
SHOW CAUSE WHY THE RIGHT SHOULD NOT BE MODIFIED OR REVOKED.  THE DEPARTMENT MAY 
THEN MODIFY OR REVOKE THIS RIGHT TO PROTECT EXISTING RIGHTS OR LEAVE THIS RIGHT 
UNCHANGED IF THE HEARING OFFICER DETERMINES NO EXISTING WATER RIGHTS ARE BEING 
ADVERSELY AFFECTED.

GROUNDWATER  WASTE & CONTAMINATION

GROUNDWATER  WELL - ACCESS PORT

WATER MEASUREMENT- FUTURE MEASURING DEVICE REQUIREMENT

POSSIBLE COMPLAINT RECEIVED
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Print Map

Legend
 Diversion Count: 

 Surface water diversion.

 Ground water diversion.
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Note:
Contact DNRC if you have any
questions or if the mapped
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INTRODUCTION 

 
This Source Water Delineation and Assessment Report, also known as a SWDAR, was completed by Jim 
Stimson, Hydrogeologist with Montana Department of Environmental Quality (DEQ). 
 
Purpose 
This report is intended to meet the technical requirements for completion of the delineation and assessment 
report as required by the Montana Source Water Protection Program (DEQ, 1999) and the federal Safe 
Drinking Water Act (SDWA) Amendments of 1996 (P.L. 104-182). 
 
The Montana Source Water Protection Program is intended to be a practical and cost-effective approach to 
protect public drinking water supplies from contamination.  A major component of the Montana Source 
Water Protection Program is “delineation and assessment.” Delineation is a process whereby areas that 
contribute water to aquifers or surface water bodies that are used to supply drinking water are identified on 
a map. These areas are called source water protection areas.  Assessment involves identifying locations in 
the delineated areas where contaminants may be generated, stored, or transported, and then determining the 
relative potential for contamination of drinking water by these sources.  The primary purpose of this source 
water delineation and assessment report is to provide information that helps Red Lodge  protect their 
drinking water source. 
 
Limitations 
This report was prepared to assess threats to the Red Lodge public water system and is based on published 
information and information obtained from local residents familiar with the community. The terms 
“drinking water supply” or “drinking water source” refer specifically to the source of the Red Lodge public 
water system and not any other public or private water system.  Also, not all of the potential or existing 
sources of ground water or surface water contamination in the area are identified.  Only potential sources of 
contamination in areas that contribute water to Red Lodge public water system wells are considered. 
 
The term “contaminant” is used in this report to refer to constituents for which Maximum Contaminant 
Levels (MCLs) have been specified under the national primary drinking water standards and to certain 
constituents that do not have MCLs but are considered to be significant health threats. 



CHAPTER 1 - BACKGROUND 
 

The Community 
Red Lodge is located in Carbon County near the Beartooth Mountains, and about 60 miles southwest of 
Billings, Montana.  The town has a population of about 2,278 (Census and Economic Information Center, 
2002), and represents the seat of Carbon County.  Carbon County has a population of about 9,552.  There 
are 15 public water supplies (PWSs) in the Red Lodge area (Figure 3 and 11).  Three of the PWSs are 
classified as community systems that serve 25 or more year round residences and the remainder are non-
community transient PWSs that serve a transient population.  Table 1 below lists the PWSs and the source 
of water they use. 
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PWSID CLASS PRIMRYNAME
MT0000063 C Bearcreek Muni

MT0000314 C City Of Red Lodg

MT0003429 C Crystal Springs I

MT0062235 N Basin Campgro

MT0062235 N Basin Campgro

MT0004139 N Beartooth IGA - S

MT0003582 N LDS Church

MT0002030 N Red Lodge KOA

MT0002030 N Red Lodge KOA

MT0002504 N Red Lodge Mtn,

MT0002505 N Red Lodge Mtn, Midway Lodge Spring

MT0000004 N Rock Creek Resort New Well #1

MT0000004 N Rock Creek Resort Old Well #2

MT0002506 N Round Barn Restaurant Artesian SW Well #1

MT0002507 N Timbercrest Girl Scout Camp Well # 1

SOURCENAME
cipal Water System Spring

e West Fork Rock Creek & 2 Wells

ce and Water Spring

und Well #1

und Well #2

parkling Pure Red Lodge, City of

Well #1

Well # 1

Well # 2

 Main Lodge Spring

 Table 1 – Public Water Supplies in the Red Lodge Area. 
 
 
 
 
 

Geographic Setting 
Red Lodge is located in the Rock Creek Valley at 45.1858 latitude and -109.2468 longitude (decimal 
degrees).  This location is about 5,627 feet above sea level and is within the Upper Yellowstone Watershed 
(HUC # 10070006).  The Rock Creek Valley is approximately ½ mile wide at Red Lodge.  Rock Creek’s 
West Fork valley is about ¼ mile wide near the confluence with the main stem and narrows as it approaches 
the Beartooth Mountain Front.  Mountain peaks within the Beartooth Range rise above 10,000 feet above 
sea level and relief between the peaks and valley floor is on the order of 5,000 feet.  
 

Figure 2 - Climate Summary for Red Lodge
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The average daily high and low 
temperatures at Red Lodge are 78°F and 
49°F in July and 33°F and 12°F in January 
(Figure 2).  Precipitation averaging 
24.27inches annually is heaviest in April 
and May.  Average annual snowfall is 
125.0 inches with the largest average 
accumulation coming in April (Western 
Regional Climate Center).  
 
General Surface- and Ground-water 
Setting 
Red Lodge obtains part of its public water 
supply from a surface water intake located 
on the West Fork of Rock Creek.  The Average Total Precipitation (in.) Average Max. Temperature (F)

Average Min. Temperature (F)

http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
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intake is located about one half-mile up-stream from the West Fork’s confluence with main stem of Rock 
Creek (Figure 3).  Red Lodge also uses two wells.  The city’s primary well (Well 1) is located in town and 
the backup well (Well 2) is located within the West Fork drainage approximately ¼ mile up stream from the 
surface water intake (Figures 1 and 3).  Well 1 is 74 feet deep and is used as the primary supply well.  Well 
2 is 67 feet deep and is used as a backup well.  Both wells are completed in course gravel beds that are part 
of the Pinedale age glacial outwash deposits in the West Fork and main stem valleys.  The aquifer serving 
the two Red Lodge wells is interpreted to be unconfined, based on well logs information for the area.  
According to the Source Water Protection Program criteria, an unconfined aquifer is considered highly 
sensitive to potential sources of contamination (Montana DEQ, 1999).  Surface water is also considered to 
be highly sensitive. 
 
The Public Water Supply 
Information on a public water supply’s individual sources, system layout, and water treatment is normally 
obtained from sanitary surveys that are completed every three to five years for community public water 
supplies.  No sanitary surveys are on record at the DEQ for the city of Red Lodge and as a result no 
information is available for the public water supply to include in this SWDAR.  No information is available 
indicating if the city of Red Lodge treats water from the two supply wells or the surface water intake.  
Information will be added to this report when it becomes available either from the DEQ or city of Red 
Lodge.   
 
Water Quality  
Data are not available for either Rock Creek or its West Fork. 
 
Monitoring and Enforcement Actions  
Red Lodge routinely monitors its water for compliance with drinking water standards.  Bacteriological 
monitoring occurs monthly.  There were no positive detects for bacteria during the last five years of 
monitoring.  Compliance with other drinking water standards is based on additional sampling on a variety of 
schedules depending on system classification and population served. There were no detects of regulated 
contaminants for any of Red Lodge’s sources during the past five years with the exception of nitrate.  
Nitrate can come from human or animal wastes but also occurs naturally.  The highest level detected in Red 
Lodge’s water in the last five years was 1.28 mg/l, considerably below the maximum concentration level of 
10 mg/l set by the U.S. Environmental Protection Agency (EPA).   Water quality monitoring results for 
inorganic constituents and for bacteria for the last five years are included in Appendix D. 

http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-1.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg


Page 7 of 40 

CHAPTER 2 - DELINEATION 
 

The source water protection areas for the Red Lodge public water system are delineated in this chapter.  The 
purpose of delineation is to map the source of the water supply's drinking water and to define areas within 
which to prioritize source water protection efforts.  Four types of management regions are mapped; they are 
the control zone, inventory region, recharge region for the city’s water supply wells, and a spill response 
region for the surface water intake. 
    
The goal of management in the control zone is to avoid introducing contaminants directly into the water 
supply's well or immediate surrounding areas.  The inventory region should be managed to prevent 
contaminants from reaching the well before natural processes reduce their concentrations.  The goal of 
management in the recharge region and the surface water buffer is to maintain and improve water quality 
over long periods of time or increased usage. 
 
Hydrogeologic Conditions 
 
Geologic Setting: 
Red Lodge is located within the Rock Creek Valley near the Beartooth Mountain front (Figure 1).  The 
Beartooth Mountains are composed of a large uplifted block of Precambrian metamorphic rocks (Reheis, 
1987), and most of the rocks have a chemical composition similar to granite.   Uplift of the Beartooth block 
is thought to have taken place sometime between 55 and 34 Million Years Before Present (MYBP).  This 
interpretation comes from the observation that the Fort Union Formation, which is Paleocene in age (65 to 
55 MYBP), was folded during the uplift of the Beartooth range, and other mountain ranges in southwestern 
Montana, while younger formations deposited during Eocene time (approximately 55 to 34 MYBP) were 
not folded (Alt and Hyndman, 1995).  The uplift of the Beartooth block had a strong influence on the 
development of alpine glaciers, patterns of erosion and the subsequent distribution of sedimentary deposits 
in the Red Lodge vicinity that are now used to supply ground water.   Figure 8 shows the geology in the 
vicinity of Red Lodge. 
  
The area around Red Lodge can be subdivided into four geographical areas with distinct geology, geologic 
structure, and hydrologic characteristics (Feltis, 1987).  Geographic areas include the 1) Alpine area, 2) 
Beartooth Front, 3) Upland Plains, and 4) Stream Drainage Valleys.  The Precambrian metamorphic rocks 
of the Beartooth Mountains represents the Alpine area.  Younger Paleozoic sedimentary limestone and 
sandstone formations flank the Alpine area.  The formations are steeply dipping and form a band of hills 
that are referred to as cuestas and hogbacks. This area makes up the Beartooth Front and it is between 1 and 
3 miles wide.  The Paleozoic rocks are thought to have been present on top of the Beartooth block (Alpine 
area) at one time but were removed by erosion during and after the uplift took place.  Beyond the mountain 
front there is an area of rolling hills composed of flat to steeply dipping Mesozoic and Cenozoic 
sedimentary rocks.   This represents an Upland Plains area and it includes prominent glacial terrace deposits 
adjacent major streams.  The Fort Union Formation is exposed at the land surface in the Upland Plans area.  
Streams have eroded down through the terrace deposits, and in some cases have reworked the terrace 
sediments into relatively thin deposits of alluvium adjacent the streams.  The present day stream systems 
and alluvial deposits make up the Stream Drainage Valleys area as described by Feltis (1987).  Feltis (1987) 
used these geographic areas to help describe the variety of settings in which ground water occurs in the 
Boulder and Stillwater river basins northwest of Red Lodge.  The geographic areas will also be used in this 
report to discuss the ground water resources in the Rock Creek drainage and the source water used by the 
city of Red Lodge. 
 
The Beartooth Mountains were heavily glaciated during the last ice age in the Pleistocene Epoch.  Three 
separate episodes of glacial advance are recognized in this area and, from oldest to youngest, are referred to 

http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-1.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-8.jpg


as the Buffalo, Bull Lake, and Pinedale (Ritter, 1967).  Deposited of poorly sorted boulders, gravel, sand, 
and clay were left behind when the glaciers retreated.  The deposits are referred to as glacial till or as a 
glacial moraine.  Lateral moraines are present flanking the main stem of Rock Creek and the upper reaches 
of the West Fork (Figure 8).  During multiple episodes of glacial retreat, melt water from the alpine glaciers 
eroded and reworked the till to produce terrace deposits consisting primarily of gravel with some lenses of 
sand and clay.   These deposits are sometimes referred to as glaciofluial deposits because they result from 
the action of glaciers and glacial melt water. There are at least five terrace surfaces at different elevations 
above the valley floor in the Rock Creek drainage near Red Lodge (Ritter, 1967).  Studies of the glacial 
deposits in the Red Lodge area also show that soils developed on the glacial tills during periods of glacial 
retreat.  Soils are generally characterized by horizons of decomposed rock, increased red coloration, 
increased silt and clay content, and higher calcium carbonate content than non-soil horizons. (Reheis, 1987). 
 The increased silt, clay, and calcium carbonate in the paleo-soils reduce their porosity and their ability to 
transport water. 
 
The Occurrence of Ground Water: 
Although wells encounter ground water in all of the geographic areas described above, wells completed in 
the gravel and sands deposits within the terraces of the Upland area and within the Stream Drainage Valley 
areas often encounter more productive aquifers than wells completed in the other geographic settings.  The 
city of Red Lodge obtains its source water directly from the West Fork of Rock Creek and from wells 
completed in the glaciofluvial deposits located beneath the West Fork’s valley.  Discussion of Red Lodge’s 
source water will focus on the Red Lodge Bench, also known as the West Bench, which is a glacial terrace 
deposit immediately north of the West Fork of Rock Creek and on glaciofluvial deposits mapped as 
Pinedale Bench gravels that lie beneath the West Fork’s valley (Figures 1 and 3). 
 
Red Lodge Bench: The Red Lodge Bench is a 
prominent terrace deposit that extends east-
northeast from the mountain front out on to the 
plains beyond the city of Red Lodge (Figures 1, 
3, and 8). The terrace is composed primarily of 
sorted gravel with lesser amounts of sand and 
clay that form discontinuous lenses (Ritter, 1967). 
 Ritter (1967) showed that the Red Lodge Bench 
gravel is on the order of 115 feet thick near the 
mountain front and thins to 15 feet about 17 miles 
from the mountain front.  Reheis (1987) described 
soil development on this bench with the B-
horizon (where iron, carbonate, and clay 
accumulate) ranging in thickness between 5 feet 
near the mountain front and 1.5 feet near its distal 
end.  Elevation on the Red Lodge Bench ranges 
from about 6,220 feet above seal level (ft. asl) 
near the mountain front to 5,760 ft. ASL at the base of the terrace scarp near Red Lodge (Figures 1 and 3). 
The scarp typically rises 40 to 100 feet above the valley floor.    

Figure 4.  Stream Hydrograph for Rock Creek near Red 
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Ground-water recharge to the bench comes from a combination of precipitation, snowmelt runoff, irrigation 
return flows, and leakage from Willow Creek and irrigation canals.  There are at least 5 diversion canals 
flowing on top of the bench and one other canal flows along the terrace’s southern edge (Figures 1 and 3).  
An indication that the bench aquifer receives recharge from surface water sources is apparent by comparing 
a hydrograph from Rock Creek and a hydrograph from a monitoring well in the area.  Figure 4 shows the 
stream hydrograph for the period September 1976 through October 1980.  The hydrograph shows a 
consistent pattern of increasing streamflow during spring runoff, a maximum flow near the end of June, a 

http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-8.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-1.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-1.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-8.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-1.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-1.jpg
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steady decline through the winter, and a 
minimum flow in March or April.   Figure 5 is a 
hydrograph for the Remington Ranch Well 
showing changes in water level within the well 
over a 16-month period (Warren, 2000).  This 
well, and other wells on the Red Lodge Bench, 
indicates that water level in the bench aquifer 
increase from May to early July and then 
decrease from mid-July to April. The pattern is 
very similar to the stream hydrograph and 
shows the bench aquifer receives recharge from 
naturally flowing, and diverted, surface water 
runoff.   Figure 5. Well Hydrograph. 
 
A short-term study by Warren (2000) suggests that ground water flow is generally from the southern end of 
the Red Lodge Bench to the north.  Contours of the water table surface are approximately parallel to the 
topographic contours and ground water flow is directed perpendicular to the contours (See Figure 5 of 
Warren’s report: Appendix F).   Warren’s Figure 5 also shows a steep gradient on the water table near the 
southern edge of the bench just north of the city of Red Lodge. The lower part of the bench scarp in this 
area is fairly heavily vegetated.  Both the steep gradient and the vegetation suggest that some volume of 
ground water flows from the bench aquifer into the upper part of the aquifers that are present beneath the 
valleys of Rock Creek and its West Fork.   
 

Page 9 of 40 

e 

Well information for 124 wells located on the Red Lodge Bench was retrieved from the Ground Water 
Information Center (GWIC) at the Montana Bureau of Mines and Geology (MBMG) for this report on 
January 8, 2003.  Figure 6 shows a frequency distribution of total depth of wells on the bench.  Figure 6 
indicates that the majority of wells on the bench are relatively shallow, ranging between 30 and 60 feet 
deep.  The 60 wells that are between 30 and 60 
feet deep represent 48% of the 124 wells on the 
bench.  Average depth for the bench wells is 
91 ft. below land surface (ft. bls) and th
maximum depth is 505 ft. BLS.  Average static 
water level for wells on the bench is 24 ft. 
BLS.  Pumping water level average is 53 ft. 
BLS and average yield for wells in this area is 
42 gallons per minute (gpm) with a maximum 
yield listed at 500 gpm.  Well logs show that 
the majority of the wells are completed in 
gravel deposits.  Results from pumping tests in 
this area are sparse but Warren (2000) 
presented transmissivity and pumping rates 
from several ground water studies on the 
bench.  Transmissivity values ranging from 
77,000 to 94,000 gallons per day per foot 
(gpd/ft) and pumping rates of 300 to 400 gpm. 
 Warren also states that nearby wells were not adversely affected by sustained pumping in the ranged 
mentioned.  Several well logs on the bench indicate the presence of a red clay horizon between 40 and 50 
feet bls that does not transmit water as readily as the rest of the terrace gravel.  As mentioned above, these 
clay horizons could act as confining units between the shallow and deeper aquifers within the terrace gravel 
deposits. 

Figure 6.  Histogram for Wells on the Red Lodge Bench.

 



West Fork of Rock Creek Valley:  Rock Creek and its West Fork have cut down through the terrace gravel 
deposits to form conspicuous valleys (Figures 1, 3, and 8).  The West Fork joins the main stem of Rock 
Creek about 1.5 miles southwest of Red Lodge and its valley extends southwest to the Beartooth Front and 
beyond into the core of the mountain range.  Material beneath the valley floor is composed dominantly of 
gravel and sand, and appears to be in on the order of 100 to 130 feet thick in the lower part of the West 
Fork’s valley.   Sandstones and coal beds that are likely part of the Fort Union Formation are penetrated by 
some wells in the valley at depths on the order of 100 feet.  Studies of ground water and the terrace deposits 
all mention that the depth to bedrock is variable throughout this area (Ritter, 1967, Reheis, 1987, and Feltis, 
1987). 
 
Ground-water recharge to the aquifer beneath the West Fork’s valley comes from a combination of 
precipitation, snowmelt runoff, leakage from the West Fork of Rock Creek, and at least one irrigation canal 
that crosses the valley about a half mile above the confluence with the main stem of Rock Creek.  The 
timing and pattern of recharge to this aquifer is very likely similar to that of the Red Lodge Bench discussed 
above. Some component of recharge may also come from bedrock beneath the gravel deposits.  Snowmelt 
runoff coming down the West Fork valley, and beneath the valley within the aquifer, is probably the 
dominant source of recharge for the aquifer used by the city of Red Lodge wells. 
 
Well information for the West Fork valley for about 
31 wells was retrieved from the GWIC database at 
the Montana Bureau of Mines and Geology 
(MBMG) for this report on January 8, 2003.   Figure 
7 (West Fork Histogram) shows a frequency 
distribution of total depth for wells tapping the 
aquifer beneath the West Fork valley.  About 75 
percent of the wells in this area are between 10 and 
120 feet deep.  Average depth is 116 ft. below land 
surface (ft. bls) and the maximum depth is 310 ft. 
BLS.  Average static water level for wells in the 
West Fork Valley is 51 ft. BLS.  Pumping water 
level average is 64 ft. BLS and average yield for 
wells in this area is 92 gallons per minute (gpm) 
with a maximum yield listed at 1,040 gpm.  Gravels 
appear to be the most common aquifer material for 
this area.  Red clay or shale beds do not appear to be 
present in this gravel deposit beneath the West Fork’s valley.  No pumping test result could be located for 
wells in this area so the transmissivity range is unknown.   

Figure 7.  Histogram for Wells in the West Fork’s 

 
Conceptual Model 
The terrace gravel deposits that form the Red Lodge Bench hosts an aquifer that is used by a substantial 
number of wells that encounter the aquifer between 30 and 60 feet below the land surface.  The aquifer is 
interpreted to be unconfined.  Recharge originates from leakage from 5 or more irrigation canals flowing on 
top of the bench and from irrigation return flow.   
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The aquifer used by most wells in the West Fork of Rock Creek valley ranges between 10 and 120 feet 
below the valley floor and is interpreted to be distinct from the shallow aquifer on the Red Lodge Bench.  
The aquifer present in Rock Creeks main stem valley and in the West Fork appears to be unconfined.  Rock 
Creek and its West Fork are the dominant sources of recharge to this aquifer.  Some component of recharge 
within the West Fork comes from an irrigation ditch that diverts water from the main stem of Rock Creek 
and crosses the West Fork valley in route to the Red Lodge Bench (Figure 3).  Some recharge to the valley 
aquifer comes from the flank of the Red Lodge Bench immediately north of the West Fork Valley.   Figure 
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3 shows the general direction of ground water flow within the West Fork valley and on the Red Lodge 
Bench.  The largest component of the ground water is flowing to the north-northeast within the Red Lodge 
Bench and the gravel deposits beneath the West Fork valley.  Near the edge of the Red Lodge Bench there 
is a component of ground water flow from the bench into the upper part of the aquifer beneath the West 
Fork valley (Figure 3). 
 
Surface Water Intake and Wells 

Red Lodge’s surface water intake is located on the West Fork of Rock Creek fairly near the confluence with 
the main stem (Figures 1 and 3).  Red Lodge’s primary supply well (Well 1) is reported as 74 feet deep, has 
a static water level of 20 feet below the land surface and a reported yield of 900 gallons per minute (gpm), 
see Appendix A.  This well is located at 713 S. Grant Street.  Well 2, the city’s backup well, is located near 
the surface water intake southwest of town and is listed as 67 feet deep with a static water level of 8 feet 
below land surface.  The well log shows a yield of 1,040 gpm during a 5 hour pumping test (Appendix A).  
This well is screened between 40 and 65 feet below the land surface.  Well construction information is 
summarized in Table 2. 
 
         Table 2.  Information from drillers logs from wells near the city of Red Lodge. 

MBMG # Well  # 1  
(M13267) 

Well  # 2 
(M179787) 

Location 07S 20E 34 BA
ACC 08S20E04 BD 

Date Completed 9/17/1961 12/31/1999 

Depth (ft. bgs*) 74 67 

Screened Interval  (ft) NA 40 to 65 

SWL Depth (ft bgs) 20 8 

PWL Depth (ft bgs) NA NA 

Drawdown (ft bgs) NA NA 

Test Pumping Rate (gpm**) 900 1,040 

Specific Capacity (gpm/ft dd***) NA NA 

*Feet below ground surface; ** Gallons per minute; *** Gallons per minute per foot of  
drawdown. 

 
Delineation 
Methods and criteria for delineating source water protection areas are specified in the Montana Source 
Water Protection Program (DEQ, 1999).  Source water protection areas delineated for Red Lodge include a 
spill response region for the surface water intake; controls zones for each well, a common inventory region 
for the wells based on hydrogeologic mapping of the West Fork Valley, and a recharge region based on the 
11 digit hydrologic unit 10070006140. 
  
Control Zones - 100-foot radius control zones are delineated for the wells; all sources of potential 
contaminants should be excluded in this region.  All potential contaminant sources are identified within the 
control zone (Figure 3). 
 
Inventory Region – A common inventory region is delineated for the wells based on hydrogeologic mapping 
of the aquifer beneath Rock Creek’s main stem and West Fork’s valley.  The inventory region outlines a 
portion of the aquifer that is interpreted to provide water to the Red Lodge public water supply wells.  The 
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region extends from a position down gradient from Well 1 in Red Lodge to the main stem and West Fork’s 
valley margins, and up-valley to the Beartooth Front where both stream valleys become narrow (Figure 3).  
The upper boundary of the Inventory Region is about 1 mile upstream from Well 2 and about 4 miles 
upstream from Well 1 (Figure 3).  The inventory region encompasses the area from which water or 
contaminants can flow into Red Lodge’s ground water source over a period of months to years.  All 
potential contaminant sources are identified within the Inventory Region. 
 
Spill Response Region - This region extends one half mile from each bank of the West Fork of Rock Creek 
(Figure 10). The region also extends one half mile below the surface water intake and ten miles upstream 
from the intake.  All potential contaminant sources are identified within the Spill Response Region. 
 
Table 3.  Note: Time-Of-Travel Calculations are not used, therefore Table 4 is not included. 
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CHAPTER 3 – INVENTORY 
 

An inventory of potential contaminant sources was conducted to assess the susceptibility of Red Lodge’s 
wells and the west spring to contamination and to provide a foundation for source water protection 
planning.  The inventory for the park focuses on facilities that generate, use, or store potential contaminants 
and certain land uses in the inventory region delineated in the previous section.  Sources of all primary 
drinking water contaminants and cryptosporidium are identified, although only potential sources of 
contaminants that are the greatest threat to human health were selected for detailed inventory.  The 
contaminants of greatest concern to Red Lodge are nitrate, microbial contaminants, and agricultural 
chemicals including fertilizers and pesticides (SOCs). 
 
Inventory Method 
Databases were searched to identify businesses and land uses that are potential sources of regulated 
contaminants.  The following steps were followed: 

 
Step 1: Land cover is identified from the National Land Cover Dataset compiled by the U.S. Geological 
Survey and U.S. Environmental Protection Agency (USGS, 2000).  Land cover types in this dataset were 
mapped from satellite imagery at 30-meter resolution using a variety of supporting information. 

 
Step 2: EPA’s Envirofacts System was queried to identify EPA regulated facilities.  This system accesses 
the following databases: Resource Conservation and Recovery Information System (RCRIS), Biennial 
Reporting System (BRS), Toxic Release Inventory (TRI), Permit Compliance System (PCS), and 
Comprehensive Environmental Response Compensation and Liability Information System (CERCLIS).  
The available reports were browsed for facility information including the Handler/Facility Classification to 
be used in assessing whether a facility is a significant potential contaminant source. 

 
Step 3: DEQ databases were queried to identify underground storage tanks (UST), hazardous waste 
contaminated sites, landfills, and abandoned mines. 

 
Step 4: A business phone directory was consulted to identify businesses that generate, use, or store 
chemicals in the inventory region.  Equipment manufacturing and/or repair facilities, printing or 
photographic shops, dry cleaners, farm chemical suppliers, and wholesale fuel suppliers were targeted by 
SIC code. 

 
Step 5: Major road and rail transportation routes were identified. 

 
Step 6: All significant potential contaminant sources were identified in the inventory region, sources of 
nitrate and microbial contaminants were identified in the surface water buffer, and land uses and facilities 
that generate, store, or use large quantities of hazardous materials were identified within the recharge 
region. 

 
Potential contaminant sources are designated as significant if they fall into one of the following categories: 
 
1) Large quantity hazardous waste generators 
2) Landfills 
3) Hazardous waste contaminated sites 
4) Underground storage tanks 
5) Major roads or rail transportation routes 
6) Cultivated cropland 

7) Animal feeding operations 
8) Wastewater lagoons or spray irrigation 
9) Septic systems 
10) Sewered residential areas 
11) Storm runoff 
12) Floor drains, sumps, or dry wells 
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Inventory Results/Control Zones 
Land within the control zone of Well 1 includes city streets, several buildings, and municipal sewer lines 
(Figure 3).  It is not known what businesses currently occupy these building or if hazardous materials are 
used, stored, or transported near the Well 1.  The location of Well 1 within the city means municipal sewer 
lines and other potential contaminant sources surround the well.  Potential contaminant sources in such 
close proximity to the well within the control zone represent a high hazard to Well 1.  The control zone for 
Well 2 is largely undeveloped (Figure 3).  Structures present in the area appear to be related to the surface 
water filtration plant.  It is not known if the wellhead is fenced and locked.  It is also not known if any 
hazardous materials are stored on site or if herbicides are used for weed control in and around the immediate 
area.  
 
Inventory Results/Inventory Regions  
Land cover in the inventory region is 57 percent grassland, 32 percent forestland and 5 percent commercial 
or industrial.  Figure 3 shows a pie chart with the land cover percentages and Figure 9 shows the land cover 
is distributed within the inventory region and spill response region.   With the exception of the commercial 
– industrial land cover, these land cover types are not considered to be potential sources of contamination, 
and therefore, they do not pose a threat to city’s source water.  The commercial – industrial land cover is of 
concern even though it represents a relatively small area within the inventory region because is in such close 
proximity to Well 1.  Potential contaminant sources within this area include storm water drains, Class V 
injection wells (floor drains or French drains), and municipal sewer lines.  Spraying for weed and pest 
control near streets, or in some cases within buildings would also represent a potential threat to the well.   
The commercial – industrial land cover represents a high hazard to Well 1.   
 
There are three underground fuel storage tanks directly up-gradient from Well 1 (Figure 3).  Two of the 
sites have leak histories.  There is also a small area of high septic density located directly up-gradient from 
the Well 1.  Well 2, on the other hand is located up-gradient from Red Lodge and the potential sources of 
contamination that are located there. (Figures 3 and 10).   Individual septic systems are considered a 
potential contaminant source for Well 2.  Most of the land area near and up-gradient from the two city wells 
has a low septic density (<50 systems per square mile).  One area within the inventory region and north of 
Well 2 has a moderate septic density (between 50 and 300 systems per square mile) and another area down-
gradient of the wells with a high septic density (>300 systems per square mile.  Due to the relatively limited 
aerial extent of the moderate septic density and the fact that it is located north of the creek, septic systems in 
the area would likely not pose a threat to the ground water and Well 2.  Septic systems in the high density 
area also appear to pose no threat due to the fact that the area is down-gradient from Well 2.  However, if 
subdivision and growth continues in the area around the water treatment plant, wells, and surface water 
intake, the septic density could exceed a threshold so as to compromise water quality.  Increasing nitrate 
load in particular would be a concern, as would pathogens originating from the septic system effluent. 
 
Herbicides used for weed control by the Carbon County or the city is considered a potential contaminant 
source.  Spraying along roads near the wells, or around the water treatment facility itself, is of particular 
concern.  Herbicide application should be kept away from the wells and up-stream areas near the surface 
water intake.   
 
No major highways or railroad corridors are present in the inventory region.  The road to the ski area 
northwest of Red Lodge is the only road that would periodically carry a significant volume of traffic.  
Because of its location and the nature of vehicular travel on this road, it is not considered to pose a threat to 
the public water supply. 
 
No businesses that use or generate hazardous chemicals were identified in the inventory region.   
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Table 3.  Significant potential contaminant sources in the inventory region of Red Lodge public water 
system wells. 

Source Contaminants of Concern 

Underground Storage Tanks (USTs) Fuels, hydrocarbons, VOCs 

Municipal Sewer Lines Nitrate, pathogens, VOCs, and SOCs, and others 

Storm water drains Nitrate, pathogens, VOCs, and SOCs, and others 

Individual Septic Systems Microbial contaminants and nitrate 

Class V Injection Wells  Nitrate, pathogens, VOCs, and SOCs, and others 

 
Inventory Result/Spill Response Region and Recharge Region 
Land cover in the Spill Response Region is 78 percent forestland, 20 percent grassland, 1 percent 
agricultural land, and 1 percent wetland (Figure 9). Within the recharge or watershed region (HUC 
10070006140) land cover is 51 percent is forestland, 34 percent grassland and shrubland, 9 percent 
perennial ice and snow, and 6 percent bare rock (Figure 11).   Septic density throughout the recharge region 
and surface water buffer zone is low, with the exception of the two areas of moderate and high density 
mentioned previously in the section on the Inventory Region.  As mentioned above, forest and grasslands 
are not considered potential contaminant sources.  Agricultural land is considered a potential contaminant 
sources due to the use of fertilizers, pesticides and herbicides.  The concern here is the potential for 
mismanagement or over- application of fertilizers and/or pesticides on the agricultural lands that could 
result in SOCs entering the West Fork up-stream from the city’s intake, and the aquifer up-gradient of the 
wells. However, the percent of agricultural land in the area is small and is not considered to pose a threat to 
the city’s source water.   
 
Inventory Update 
The certified water system operator will update the inventory for his records every year.  Changes in land 
uses or potential contaminant sources will be noted and additions made as needed.  The complete inventory 
will be submitted to DEQ every five years. 
 
Inventory Limitations 
The potential sources of contaminants described above are identified from readily available information.  
Consequently, unregulated activities or unreported contaminant releases may have been overlooked.  The 
use of multiple sources of information, however, should ensure that the major threats to the source water for 
Red Lodge have been identified. 
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CHAPTER 4 - SUSCEPTIBILITY ASSESSMENT 
 
The susceptibility of Red Lodge’s wells and the surface water intake to contamination is assessed in this 
chapter.  Susceptibility is determined by considering the hazard rating for each potential contaminant source 
and the existence of barriers that decrease the likelihood that contaminated water will reach the PWS’s 
source water.  The proximity of a potential contaminant source to the source water or the density of non-
point potential contaminant sources determines the threat of contamination, referred to here as hazard 
(Table 4).  Time-of-travel (TOT) calculations are not used to assign hazard to potential contaminant sources 
in the Red Lodge area.   
 
For the wells, hazard is based on whether a potential contaminant source is located within the inventory 
region, its size and proximity to the wells, and on the toxicity of the hazardous material handled or used at 
the site.  For the surface water intake, the hazard presented by point sources of contaminants depends on 
whether they are located within the spill response region and the contaminants can discharge directly into 
the West Fork of Rock Creek or its tributaries.  Point source hazard is also dependent on the health affects 
associated with potential contaminants. Hazard ratings for point and nonpoint sources are assigned based on 
criteria listed in Table 5.   
 
Barriers can be anything that decreases the likelihood that contaminated water will reach the Red Lodge 
wells or surface water intake. For wells barriers can be engineered structures, management actions or 
natural conditions.  Examples of engineered barriers are spill catchment structures for industrial facilities 
and leak detection for underground storage tanks.  Emergency planning and best management practices can 
be considered management barriers.  Thick clay-rich soils, a deep water table or a thick saturated zone 
above the well intake can be natural barriers.  For a surface water intake examples of barriers include: a 
vegetated riparian area, protective forest management practices, and dilution.  Table 6 shows how barriers 
are used to reduce the susceptibility rating applied to a given potential contaminant source. 
 

Table 4.  Hazard of Potential Contaminant Sources, Determination of For Surface Water Sources 
Potential 
Contaminant 
Sources 

High Hazard Rating Moderate Hazard Rating Low Hazard Rating 

Point Sources of 
Nitrates or 
Pathogens 

Potential for direct discharge 
to surface water 

Potential for discharge to 
groundwater hydraulically 
connected to surface water 

Potential contaminant sources 
in the watershed region 

Point Sources of 
VOCs, SOCs, or 
Metals 

Potential for direct discharge 
of large quantities from roads, 
rails, or pipelines 

Potential for direct discharge 
of small quantities to surface 
water  

Potential for discharge to 
groundwater hydraulically 
connected to surface water 

Septic Systems 
(density) 

More than 
300 per sq. mi. 

50 – 300 
per sq. mi. 

Less than 
50 per sq. mi. 

Municipal Sanitary 
Sewer 
(percent land use) 

More than 50 percent of 
region 

20 to 50 percent 
of region 

Less than 20 percent of 
region 

Cropped 
Agricultural Land 
(percent land use) 

More than 50 percent of 
region 

20 to 50 percent 
of region 

Less than 20 percent of 
region 
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Table 5. Hazard of potential contaminant sources for PWSs using ground water. 
Potential 
Contaminant 
Source 

High Hazard Moderate Hazard Low Hazard 

Point Sources  Within 1 year TOT Between 1 to 3 years 
TOT Over 3 years TOT 

Septic Systems More than 300 per sq. mi. 50 – 300 per sq. mi. Less than 50 per sq. 
mi. 

Municipal 
Sanitary Sewer 
(percent land use) 

More than 50 percent of 
region 

20 to 50 percent of 
region 

Less than 20 percent of 
region 

Cropped 
Agricultural Land 
(percent land use) 

More than 50 percent of 
region 

20 to 50 percent of 
region 

Less than 20 percent of 
region 

 
Table 6. Susceptibility to potential contaminant sources based on hazard and the presence of barriers. 

 High Hazard Moderate Hazard Low Hazard 

No Barriers 
Very High 

Susceptibility 
High 

Susceptibility 
Moderate 

Susceptibility 

One Barrier 
High 

Susceptibility 
Moderate 

Susceptibility 
Low 

Susceptibility 

Multiple Barriers 
Moderate 

Susceptibility 
Low 

Susceptibility 
Very Low 

Susceptibility 

 
Red Lodge’s public water supply Well 2 and the surface water intake are located up gradient and up-stream 
from the town and the majority of identified potential contaminant sources (Figures 1, 3, and 9).  Those 
potential contaminant sources outside of the immediate Red Lodge area are either outside the West Fork 
drainage or located substantial distances from the intake and well field so as to not represent a threat to the 
city’s public water supply.  In addition, most of the land in the watershed above the Well 2 and the intake is 
undeveloped forestland and wilderness (Figures 9 and 10).  As a consequence, none of the potential 
contaminant sources identified in and around Red Lodge are considered to represent a threat to the source 
water originating from the surface water intake or Well 2.  However, it is worth noting that septic density on 
the Red Lodge Bench just north of the West Fork of Rock Creek and within a portion of the West Fork 
valley changed from low to moderate sometime during the period 1990 to 2000.  As noted previously, a 
relatively small area of moderate septic density occurs within the inventory region a little over a half-mile 
up-stream from the water supply wells (Figure 3).  Septic systems are considered a potential contaminant 
source and could pose a threat to the source water if development becomes more wide spread in the West 
Fork valley. 
 
City Well 1on the other hand is susceptible to the multiple potential contaminant sources in the southern 
part of the City of Red Lodge.  The well’s location is surrounded by city streets, city services infrastructure 
like the municipal sewer lines, and several businesses that are considered to be potential contaminant 
sources.  Table 7 summarizes the potential contaminant sources for the City of Red Lodge, ranks the hazard 
for each source, lists identified barriers, and shows the final susceptibility rating. 
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Susceptibility Assessment Results 
Table 7.  Susceptibility Assessment for Significant Potential Contaminant Sources in the Inventory, Spill Response, and Watershed Regions for the Red Lodge 
Public Water Supply. 

Source 
ID Number 
on Map in 
Figure 3 

Contaminant 
Hazard Hazard 

Rating Barriers Susceptibility Management 

Municipal Sewer Lines 
& Storm water drains 1 

Nitrate, pathogens,
VOCs, and SOCs, 
and others 

Leaks in sewer mains 
to groundwater, 
which may reach 

surface water 

High None Very High 

Ongoing testing and maintenance of lines 
and system, replacement of old lines, 
compliance with current regulations for 
discharges 
 
- Educational workshops provided to the 
general public by the city, county, or state 
promote safe handling and proper storage, 
transport, use, and disposal of hazardous 
materials. 

Underground Storage 
Tanks (USTs) 2 through 4 

Fuels, 
hydrocarbons, 
VOCs 

Spills, leaks 
impacting 

groundwater and/or 
reaching surface 

water 

High 

- Modern construction, spill 
detection, spill containment 
 and monitoring, 
- Remediation for historic 
leaks 

High 
Continue monitoring and encourage state and 
local officials to proceed to have leaking 
sites mitigated. 

Individual Septic 
Systems 5 through 7 

Microbial 
contaminants and 
nitrate 

Infiltration into 
shallow ground water 
and possible 
discharge to surface 
water. 

Low 

- Stream represents 
hydrologic barrier for 
shallow ground water 
- Relatively small area of 
moderate septic density 
within the inventory region

 
Low 

- Manage development in the West Fork 
valley up-stream of the intake and supply 
wells.. 

Class V Injection Wells  
Not 

Numbered 
on  the map 

Nitrate, pathogens,
VOCs, and SOCs, 
and others 

Infiltration of 
contaminants into 
aquifer Unknown None Unknown 

Inventory; Provide educational information, 
materials and resources to business owners 
and the public on proper waste disposal and 
recycling 
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Management Option: 
 
Municipal Sewer System – The potential hazard imposed by pathogens and nitrate originating from the 
city’s municipal sewer and storm water mains located near Well 1 is high.   Other potential contaminants 
like household hazardous wastes including solvents and cleansers, pesticides, and herbicides (VOCs and 
SOCs) are also of concern.  Due to the fact that Well 1 is located in the city and in close proximity to the 
mains, there are no barriers exist to prevent leaks from entering the aquifer near the well.   A completed well 
log is not available for Well 1 and therefore it is not known if the well is properly sealed.  Susceptibility to 
leaks from the mains is rated very high. 
 
UST/LUSTs- The potential hazard imposed by VOCs and hydrocarbons is high for three tank sites, two 
with leak histories, within the Inventory Region (Figure 3).  Overall, the susceptibility is rated as high due 
to the presence of several barriers including spill prevention and remediation (removal of leaking tanks).   
 
Septic Systems – Areas of high and moderate septic density are located within the Inventory and Spill 
Response Regions (Figure 3).  The high density area is relatively small and likely does not pose a threat to 
any of the city’s water supply sources.  The moderate density area that lies up-stream from the surface water 
intake and up-gradient from Well 2 is relatively small and is not likely to pose a threat to the public water 
supply.  However as noted above, continued growth and subdivision in the West Fork drainage could reach 
a threshold where septic systems could have a negitive impact on the shallow ground water and surface 
water. It may be advisable to encourage future development and subdivision to areas outside of the West 
Fork valley, and away from the Red Lodge Bench’s southern-most edge above the public water supply wells 
and surface water intake.  Hazard is low and susceptibility  to pathogens and nitrate from septic systems is 
rated as low. 
 
Assorted Businesses in Town- Appendix C lists various businesses in town that are considered to represent 
non-significant potential contaminant sources based on the criteria within the Source Water Protection 
Guidelines (DEQ, 1999).  Based on their location with respect to the public water supply Well 2 and the 
surface water intake, these businesses are not considered to pose a threat to the Red Lodge Public Water 
Supply.  Some of the sites may represent significant potential contaminant sources for Well 1 and other 
public water supplies in and around Red Lodge.  A positive and proactive step to reducing the risk of 
unnecessary contamination in the community from these potential sources is to provide educational 
information and resources to business owners and the public on proper waste disposal and recycling.   
 
Class V Injection Wells – The potential hazard imposed by VOCs, SOCs, pathogens, nitrate, and other 
contaminants originating from the class V injection wells cannot be determined due to the fact that no 
inventory of Class V well is complete for most of Montana or the current inventory is inadequate.  The 
susceptibility of the intake to contaminants originating from this source is unknown.   
  
Management Recommendations 
It should be noted that even small releases of some chemicals in close proximity to a public supply well or 
surface water intake can have significant negative impact on water quality, and is therefore a significant 
threat to the public water supply.  Steps can be taken to reduce the likelihood of releases in the source water 
for the PWS or in the vicinity of the sources. Some of these steps (considered management 
recommendations) are listed below. 
 
Some management recommendations are also included in the susceptibility table for the Red Lodge PWS 
(Table 7).  If these, and other, management recommendations are implemented, they may be considered 
additional barriers that will reduce the susceptibility of the intake to specific sources and contaminants. 
 

http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
http://deq.mt.gov/Portals/112/Water/WPB/NRISReports/Supporting/mt0000314-3.jpg
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Management recommendations fall into the following categories: 
 
• Retiring Well 1 and using Well 2 and other city wells in the West Fork Valley as primary water supply 

wells. 
• Sewer maintenance and leak detection 
• Municipal sewer extension 
• Agricultural best management practices 
• Stormwater management 
• Proper disposal and monitoring of oil and gas production wastewater 
• Education 
• Emergency Response Planning 
 
Retiring Well 1  - This option may have already been considered and deemed unfeasible for a variety of 
reasons.  However, from a Source Water Protection stand point, removing Well 1 from the Red Lodge 
public water supply system would reduce the susceptibility of the city’s source water to several potential 
contaminant sources, namely, the municipal sewer lines and the underground fuel storage tank sites.  By 
utilizing the surface water intake, Well 2, and possibly other city wells in the West Fork Valley, the city’s 
source water would originate from an area up-stream and up-gradient from all of the potential contaminant 
sources located in and around the city.  If development in the West Fork Valley remain at or near the current 
level, susceptibility to septic systems in the West Fork Valley should not pose a threat to the public water 
supply. 
  
Sewer Maintenance and leak detection – Early warning of leaks and scheduled replacement of aging sewer 
lines may reduce the susceptibility of the City’s PWS to contamination from municipal septic wastes, and 
could also benefit other public water supplies in the Glendive area. 
 
Sewer Extension – Installation of advanced septic treatment systems such as sand filters can limit 
contamination from new rural residential development, however, annexation and extension of sewers is the 
only way to reduce contamination from existing unsewered developments. 
 
Agricultural and silvicultural best management practices (BMPs) – BMPs that address application and 
mixing of fertilizer and pesticides are a viable alternative to prohibition of their use. BMPs may also be 
utilized to minimize surface runoff and soil erosion on cultivated fields. Erosion control, selective logging, 
and other silvicultural practices (essentially BMPs) should be considered on a county-wide basis. BMPs are 
generally voluntary but their implementation can be encouraged through education and technical assistance. 
County planning can help promote the implementation of BMP on lands that are outside city limits but 
indirectly affect the city PWS. 
 
Education - Educational workshops provided to the general public by the city, county, or state promote safe 
handling and proper storage, transport, use, and disposal of hazardous materials. Ongoing training provided 
to designated emergency personnel will promote the efficiency and effectiveness of emergency responses to 
hazardous material spills. Likewise, educational workshops provided to rural homeowners will promote the 
proper maintenance and replacement of residential septic systems. The EPA and the State of Montana can 
provide educational materials on these topics. 
 
Hazardous Materials Collection Days – Several counties in the state that have vulnerable water supplies 
have implemented scheduled days for the collection of hazardous wastes from the public. These vary in the 
inclusiveness of what materials are collected, how the materials are handled, and how they are disposed of, 
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but they all act to reduce the amount of unauthorized or improper disposal of these wastes. Used motor oil 
collection station could be established and available to the public on a regular basis. 
 
Emergency Response Plan – Several counties have compiled Emergency Response Plans that were then 
adopted by the local communities. The usefulness and effectiveness of a response plan are maximized if it 
contains a clear listing of all emergency contacts, emergency numbers, and resources available within the 
county to respond to an emergency situation, such as a hazardous material spill. Emergency plans are not 
difficult to develop or distribute, but have a significant benefit to the citizens and municipalities within the 
county.  
 
The City’s public water supply operators, the city administration, and the Carbon County administration can 
consider these management recommendations along with their ongoing efforts to protect the public water 
supply. Should contamination reach the town's intake, the City and County will likely need to work 
cooperatively to address remediation or relocation of the intake. 
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CHAPTER 5 - MONITORING WAIVERS 

 
Waiver Recommendation:  
Currently, the city of Red Lodge has a water quality monitoring wavier for Phase 2 Inorganic constituents 
that includes Barium, Cadmium, Chromium, Fluoride, Mercury, Selenium.  However, based on past 
monitoring results and the susceptibility assessment of the wells and surface water intake, the Red Lodge 
PWS may be eligible for additional monitoring waivers.  In particular, the Phase 5 waiver may be applicable 
and includes Antimony, Thallium, Beryllium, and Nickel.  Prior to requesting additional waivers, the PWS 
Operators would be encouraged to carefully review the following section on Monitoring Waiver 
Requirements.  If after reviewing this section it is determined that an additional waiver is feasible, the Red 
Lodge PWS should submit a letter with the proper documentation to DEQ requesting monitoring waivers.   
Table 9 shows how identified potential contaminant sources effects the eligibility for monitoring waivers.   
The PWS also needs to provide additional information to DEQ regarding chemical use within the inventory 
region. 
 
Table 9. Susceptibility Assessment as it relates to waiver eligibility for significant potential contaminant  
sources in the Spill Response Region Glendive PWS surface water intakes. 

Source Contaminant Susceptibility Waiver Eligibility 

Municipal Sewer and Storm 
Water Mains 

Nitrate, pathogens, VOCs, and 
SOCs, and others 

Very High Waivers are not available 
for pathogens and nitrate 

UST/LUST Sites VOCs, fuels, petroleum products High The number of sources in 
the Red Lodge likely 
precludes a waiver   

Septic Systems Pathogens, nitrate Low  Waivers are not available 
for pathogens and nitrate 

Assorted Businesses in Town VOCs, SOCs, petroleum 
hydrocarbons, metals, pathogens, 
nitrate 

Low, except 
when located 
near Well 1 

Chemical use likely 
precludes waivers for some 
chemicals 
Waivers are not available 
for pathogens and nitrate 

Class V Injection Wells VOCs, SOCs, pathogens, nitrate Unknown Waivers are not available 
for pathogens and nitrate 

 
Monitoring Waiver Requirements: 
The 1986 Amendments to the Safe Drinking Water Act require that community and non-community PWSs 
sample drinking water sources for the presence of volatile organic chemicals (VOCs) and synthetic organic 
chemicals (SOCs). The US EPA has authorized states to issue monitoring waivers for the organic chemicals 
to systems that have completed an approved waiver application and review process. All PWSs in the State 
of Montana are eligible for consideration of monitoring waivers for several organic chemicals. The 
chemicals diquat, endothall, glyphosate, dioxins, ethylene dibromide (EDB), dibromochloropropane 
(DBCP), and polychlorinated biphenyls are excluded from monitoring requirements by statewide waivers. 
 
Use Waivers 
A Use Waiver can be allowed if through a vulnerability assessment, it is determined that specific organic 
chemicals were not used, manufactured, or stored in the area of a water source (or source area). If certain 
organic chemicals have been used, or if the use is unknown, the system would be determined to be 
vulnerable to organic chemical contamination and ineligible for a Use Waiver for those particular 
contaminants.  
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Susceptibility Waivers 
If a Use Waiver is not granted, a system may still be eligible for a Susceptibility Waiver, if through a 
vulnerability assessment it is demonstrated that the water source would not be susceptible to contamination. 
Susceptibility is based on prior analytical or vulnerability assessment results, environmental persistence, 
and transport of the contaminants, natural protection of the source, wellhead protection program efforts, and 
the level of susceptibility indicators (such as nitrate and coliform bacteria). The vulnerability assessment of 
a surface water source must consider the watershed area above the source, or a minimum fixed radius of 1.5 
miles upgradient of the surface water intake. PWSs developed in unconfined aquifers should use a minimum 
fixed radius of 1.0 mile as an area of investigation for the use of organic chemicals. Vulnerability 
assessment of spring water sources should use a minimum fixed radius of 1.0 mile as an area of 
investigation for the use of organic chemicals. Shallow groundwater sources under the direct influence of 
surface water (GWUDISW) should use the same area of investigation as surface water systems; that is, the 
watershed area above the source, or a minimum fixed radius of 1.5 miles upgradient of the point of 
diversion. The purpose of the vulnerability assessment procedures outlined in this section is to determine 
which of the organic chemical contaminants are in the area of investigation. 
 
Given the wide range of landforms, land uses, and the diversity of groundwater and surface water sources 
across the state, additional information is often required during the review of a waiver application. 
Additional information may include will logs, pump test data, or water quality monitoring data from 
surrounding public water systems; delineation of zones of influence and contribution to a well; Time-of-
Travel or attenuation studies; vulnerability mapping; and the use of computerized groundwater flow and 
transport models. DEQ’s PWS Section and DEQ’s Source Water Protection Program will conduct review of 
an organic chemical monitoring waiver application. Other state agencies may be asked for assistance. 
 
Susceptibility Waiver for Confined Aquifers 
Confined groundwater is isolated from overlying material by relatively impermeable geologic formations. A 
confined aquifer is subject to pressures higher than atmospheric pressure that would exist at the top of the 
aquifer if the aquifer were not geologically confined. A well that is drilled through the impervious layer into 
a confined aquifer will enable the water to rise in the borehole to a level that is proportional to the water 
pressure (hydrostatic head) that exists at the top of a confined aquifer.  
 
The susceptibility of a confined aquifer relates to the probability of an introduced contaminant to travel 
from the source of contamination to the aquifer. Susceptibility of an aquifer to contamination will be 
influenced by the hydrogeologic characteristics of the soil, vadose zone (the unsaturated geologic materials 
between the ground surface and the aquifer), and confining layers. Important hydrogeologic controls include 
the thickness of the soil, the depth of the aquifer, the permeability of the soil and vadose zones, the 
thickness and uniformity of low permeability and confining layers between the surface and the aquifer, and 
hydrostatic head of the aquifer. These factors will control how readily a contaminant will infiltrate and 
percolate toward the groundwater.  
 
The Susceptibility waiver has the objective of assessing the potential of contaminants reaching the 
groundwater used by the PWS. A groundwater source that appears to be confined from surface infiltration in 
the immediate area of the wellhead may eventually be affected by contaminated groundwater flow from 
elsewhere in the recharge area. Contaminants could also enter the confined aquifer through improper well 
construction or abandonment where the well provides a hydraulic connection from the surface to the 
confined aquifer. The extent of confinement of an aquifer is critical to limiting susceptibility to organic 
chemical contamination. Regional conditions that define the confinement of a groundwater source must be 
demonstrated by the PWS in order to be considered for a confined aquifer susceptibility waiver. 
Confinement of an aquifer can be demonstrated by pump test data (storage coefficient), geologic mapping, 
and well logs. Site specific information is required to sufficiently represent the recharge area of the aquifer 
and the zone of contribution to the PWS well. The following information should be provided: 
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• Abandoned wells in the region (zone of contribution to the well), 
• Other wells in the region (zone of contribution to the well), 
• Nitrate/Coliform bacteria analytical history of the PWS well, 
• Organic chemical analytical history of the PWS well, 
 
Susceptibility Waiver for Unconfined Aquifers 
 
Unconfined aquifers are the most common source of usable groundwater. Unconfined aquifers differ from 
confined aquifers in that the groundwater is not regionally contained within relatively impervious geologic 
strata. As a result, the upper groundwater surface or water table in an unconfined aquifer is not under 
pressure that produces hydrostatic head common to confined aquifers. 
 
Unconfined aquifers are usually locally recharged from surface water or precipitation. In general, 
groundwater flow gradients in unconfined aquifers reflect surface topography, and the residence time of 
water in the aquifer is comparatively shorter than for water in confined aquifers. Similar water chemistry 
often exists between unconfined groundwater and area surface water, and physical parameters and dissolved 
constituents can be an indicator of the hydraulic connection between groundwater and surface water. 
Consequently, unconfined aquifers can be susceptible to contamination by organic chemicals migrating 
from the ground surface to groundwater.  
 
The objective of the susceptibility waiver application is to assess the potential of organic chemical 
migration from the surface to the unconfined aquifer. The general procedures make use of a combination of 
site specific information pertaining to the location and construction of the source development, monitoring 
history of the source, geologic characteristics of the unsaturated soil and vadose zones, and chemical 
characteristics of the organic chemicals pertaining to their mobility and persistence in the environment. The 
zone of contribution of the unconfined groundwater source must be defined and plotted. This should 
describe the groundwater flow directions, gradients, and a 3-year time-of-travel. All surface bodies within 
1,000 feet of the PWS well(s) must be plotted. Analytical monitoring history of the PWS well and those 
nearby should be provided as well. 
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FIGURES 
Figure 1 – Site Location Map 
Figure 2 – Climate Data Summary for Red Lodge – Imbedded in Text page 5. 
Figure 3 – Inventory Map with other PWSs in the Red Lodge Area. 
Figure 4 – Stream Hydrograph for Rock Creek – Imbedded in text page 8. 
Figure 5 – Well Hydrograph – Imbedded in text page 9. 
Figure 6 – Well Depth Histogram for the Red Lodge Bench Area Wells – Imbedded in text page 9. 
Figure 7 – Well Depth Histogram for West Fork of Rock Creek Wells – Imbedded in text page 10. 
Figure 8 – General Geology of the Red Lodge Area (Modified from Lopez, 2001). 
Figure 9 – Land Cover in the Spill Response Region 
Figure 10 – Land Cover in the Watershed / Recharge Region 
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Appendix A - Well Logs  
Primary Well for Red Lodge (AKA: Well 1) 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
CITY OF RED LODGE - WELL 1 SOURCE 2  

Location Information 
GWIC Id: 132671 Source of Data: LOG 

Location (TRS): 07S 20E 34 BAACC  Latitude (dd): 45.1800 
County (MT): CARBON Longitude (dd): -109.2513 

DNRC Water Right: W045736-00 Geomethod: MAP 
PWS Id: 00314003 Datum: 1927 

Block: 64 Certificate of Survey:  
Lot: 3 Type of Site: WELL 

Addition: HYPER    
Site Notes: TRACT LOCATION AND LAT\LONG BASED ON ADDRESS FROM DEQ. 713 SOUTH GRANT. 

Well Construction and Performance Data 
Total Depth (ft): 74.00 How Drilled:  

Static Water Level (ft): 20.00 Driller's Name:  
Pumping Water Level (ft):  Driller License:   

Yield (gpm): 900.00 Completion Date (m/d/y): 9/17/1961 
Test Type:   Special Conditions:   

Test Duration:  Is Well Flowing?:   
Drill Stem Setting (ft):  Shut-In Pressure:  

Recovery Water Level (ft):  Geology/Aquifer: Not Reported  
Recovery Time (hrs):  Well/Water Use: PUBLIC WATER SUPPLY 

Well Notes:  

Hole Diameter Information  

No Hole Diameter Records currently in GWIC. 

Casing Information1 

No Casing Records currently in GWIC. 

Annular Seal Information  

No Seal Records currently in GWIC. 

Completion Information1  

No Completion Records currently in GWIC. 

Lithology Information 

No Lithology Records currently in GWIC. 

1 - All diameters reported are inside diameter of the casing. 

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the retrieval. The 

information is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the accurate transmission of 

the data to the original end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibility if the material is 

retransmitted. Note: non-reported casing, completion, and lithologic records may exist in paper files at GWIC.  
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Backup Well for Red Lodge (AKA: Well 2) 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
CITY OF RED LODGE  

Location Information 
GWIC Id: 179787 Source of Data: LOG 

Location (TRS): 08S 20E 04 BD  Latitude (dd): 45.1575 
County (MT): CARBON Longitude (dd): -109.2693 

DNRC Water Right:  Geomethod: TRS-TWN 
PWS Id:  Datum: 1927 

Block:  Certificate of Survey:  
Lot:  Type of Site: WELL 

Addition:     
Site Notes:  

Well Construction and Performance Data 
Total Depth (ft): 67.00 How Drilled: ROTARY 

Static Water Level (ft): 8.00 Driller's Name: ROCK CREEK 
Pumping Water Level (ft):  Driller License: WWC104 

Yield (gpm): 1040.00 Completion Date (m/d/y): 12/31/1999 
Test Type: AIR Special Conditions:  

Test Duration: 20.00 Is Well Flowing?:  
Drill Stem Setting (ft): 40.00 Shut-In Pressure:  

Recovery Water Level (ft):  Geology/Aquifer: Not Reported  
Recovery Time (hrs): 5.00 Well/Water Use: DOMESTIC 

Well Notes:  

Hole Diameter Information  

From To Diameter 
0.0 20.0 17.0 

20.0 67.0 14.0  

Casing Information1 

From To Dia Description 
-2.0 65.0 12.0 STEEL  

Annular Seal Information  

From To Description 
0.0 20.0 BENTONITE  

Completion Information1  

From To Dia Description 
40.0 65.0 12.0 SCREENS  

Lithology Information 
From To Description 

0.0 64.0 BLACK/WHITE/GRAVEL/BOULDERS 
64.0 67.0 TAN/CONGLOMERATE/DECOMP 
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Monitoring Well (near water plant.) 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
RED LODGE THE CITY OF * RL#1  

Location Information 
GWIC Id: 173039 Source of Data:  

Location (TRS): 08S 20E 04 BCDC  Latitude (dd): 45.1596 
County (MT): CARBON Longitude (dd): -109.2766 

DNRC Water Right:  Geomethod: NAV-GPS 
PWS Id:  Datum: 1983 

Block:  Certificate of Survey:  
Lot:  Type of Site: WELL 

Addition:     
Site Notes: 10/15/02 - SITE LOCATED AT RED LODGE CITY WATER FILTRATION PLANT. GO SOUTH 

ON HWY. 212 OUT OF RED LODGE. 1.1 MILE PAST WEST FORK RD. (ROAD TO SKI 
AREA). GO WEST ON SMALL ASPHALT ROAD (WATER WORKS RD.)APROX. 0.5 MI. TO 
FILTRATION PLANT. WELL LOCATED 75 YDS. EAST OF LARGE BRICK PLANT BUILDING 
ON NORTH SIDE OF ROAD. VISIBLE. 

Well Construction and Performance Data 
Total Depth (ft): 60.00 How Drilled: ROTARY 

Static Water Level (ft):  Driller's Name: B & H 
Pumping Water Level (ft):  Driller License: WWC309 

Yield (gpm):  Completion Date (m/d/y): 8/15/1998 
Test Type:   Special Conditions:   

Test Duration:  Is Well Flowing?:   
Drill Stem Setting (ft):  Shut-In Pressure:  

Recovery Water Level (ft):  Geology/Aquifer: 112OTSH 
Recovery Time (hrs):  Well/Water Use: TEST WELL 

Well Notes: 10/15/02 - 6 IN. STEEL CASING WITH BOLT-ON CAP. NO PUMP OR POWER. WELL 
DRILLED FOR MONITORING PURPOSES. 

Hole Diameter Information  

From To Diameter 
0.0 80.0 6.0  

Casing Information1 

From To Dia Description
-2.0 60.0 6.0 STEEL  

Annular Seal Information  

From To Description 
0.0 20.0 BENTONITE  

Completion Information1  

From To Dia Description
60.0 75.0 5.0 80 PERFS  

Lithology Information 
From To Description 

0.0 72.0 BOULDERS SAND & GRAVEL 
72.0 80.0 DECOMPOSED 

CONGLOMERATE  
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Monitoring Well (near water plant.) 
Montana Bureau of Mines and Geology 
Ground-Water Information Center Site Report 
RED LODGE THE CITY OF * RL#2  

Location Information 
GWIC Id: 173042 Source of Data: LOG 

Location (TRS): 08S 20E 04 CBB  Latitude (dd): 45.1600 
County (MT): CARBON Longitude (dd): -109.2750 

DNRC Water Right:  Geomethod: NAV-GPS 
PWS Id:  Datum: 1927 

Block:  Certificate of Survey:  
Lot:  Type of Site: WELL 

Addition:     
Site Notes:  

Well Construction and Performance Data 
Total Depth (ft): 69.00 How Drilled: ROTARY 

Static Water Level (ft): 9.00 Driller's Name: B & H 
Pumping Water Level (ft):  Driller License: WWC309 

Yield (gpm): 892.0 Completion Date (m/d/y): 8/31/1998 
Test Type:  Special Conditions:  

Test Duration: 4.00 Is Well Flowing?:  
Drill Stem Setting (ft):  Shut-In Pressure:  

Recovery Water Level (ft): 9.00 Geology/Aquifer: Not Reported  
Recovery Time (hrs): 0.50 Well/Water Use: TEST WELL 

Well Notes:  

Hole Diameter Information  

From To Diameter 
0.0 69.0 8.0  

Casing Information1 

From To Dia Description
-4.0 52.0 8.0 STEEL 
65.0 69.0 7.0 STEEL  

Annular Seal Information  

From To Description 
0.0 20.0 BENTONITE  

Completion Information1  

From To Dia Description 

52.0 65.0 7.0 8 TELESCOPE 
SCREENS  

Lithology Information 
From To Description 

0.0 44.0 GRAVEL BOULDERS SAND 
44.0 63.0 ROCK & GRAVEL 
63.0 69.0 DECOMPOSED 

CONGLOMERATE 
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Appendix B - Sanitary Survey  
 



Appendix C - Listing of Potential Contaminant Sources by Standard Industrial Code (SIC). 
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Appendix D - Water Quality Monitoring History from DEQ PWS’s Database 
 Inorganic Water Quality Sampling Results – Red Lodge PWS 
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Bacteriological Sampling Data  - Red Lodge PWS 
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Appendix E – Short-term Hydrologic Study of the Red Lodge Bench (Warren, 2000) 
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Appendix F - Concurrence Letter & Other Correspondence 
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GLOSSARY* 
Acute Health Effect.  An adverse health effect in which symptoms develop rapidly. 
 
Alkalinity.  The capacity of water to neutralize acids. 
 
Aquifer.  A water-bearing layer of rock or sediment that will yield water in usable quantity to a well or 
spring. 
 
Best Management Practices (BMPs).  Methods that have been determined to be the most effective, 
practical means of preventing or reducing pollution from nonpoint sources. 
 
Coliform Bacteria.  Bacteria found in the intestinal tracts of animals. Their presence in water is an 
indicator of pollution and possible contamination by pathogens. 
 
Confined Aquifer.  A fully saturated aquifer overlain by a confining unit such as a clay layer. The static 
water level in a well in a confined aquifer is at an elevation that is equal to or higher than the base of the 
overlying confining unit. 
 
Confining Unit.  A geologic formation that inhibits the flow of water. 
 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  Enacted in 
1980.  CERCLA provides a Federal “Superfund” to clean up uncontrolled or abandoned hazardous-waste 
sites as well as accidents, spills, and other emergency releases of pollutants and contaminants into the 
environment.  Through the Act, EPA was given power to seek out those parties responsible for any release 
and assure their cooperation in the cleanup. 
 
Delineation.  A process of mapping source water management areas. 
 
Hardness.  Characteristic of water caused by presence of various salts.  Hard water may interfere with some 
industrial processes and prevent soap from lathering. 
 
Hazard.  A measure of the potential of a contaminant leaked from a facility to reach a public water system 
source.  Proximity or density of significant potential contaminant sources determines hazard. 
 
Hydraulic Conductivity.  A coefficient of proportionality describing the rate at which water can move 
through an aquifer. 
 
Inventory Region.  A source water management area that encompasses the area expected to contribute 
water to a public water system within a fixed distance or a specified ground water travel time. 
 
Maximum Contaminant Level (MCL).  Maximum concentration of a substance in water that is permitted 
to be delivered to the users of a public water system.  Set by EPA under authority of the Safe Drinking 
Water Act. 
 
Nitrate.  An important plant nutrient and type of inorganic fertilizer.  In water the major sources of nitrates 
are septic tanks, feed lots and fertilizers. 
 
Nonpoint-Source.  Pollution sources that are diffuse and do not have a single point of origin. 
 
Pathogens.  A bacterial organism typically found in the intestinal tracts of mammals, capable of producing 
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disease. 
 
Point-Source.  A stationary location or fixed facility from which pollutants are discharged. 
 
Public Water System.  A system that provides piped water for human consumption to at least 15 service 
connections or regularly serves 25 individuals. 
 
Pumping Water Level.  Water level elevation in a well when the pump is operating. 
 
Recharge Region.  A source water management region that is generally the entire area that could contribute 
water to an aquifer used by a public water system.  Includes areas that could contribute water over long time 
periods or under different water usage patterns. 
 
Resource Conservation and Recovery Act (RCRA).  Enacted by Congress in 1976.  RCRA's primary 
goals are to protect human health and the environment from the potential hazards of waste disposal, to 
conserve energy and natural resources, to reduce the amount of waste generated, and to ensure that wastes 
are managed in an environmentally sound manner. 
 
Section Seven Tracking System (SSTS).  SSTS is an automated system EPA uses to track pesticide 
producing establishments and the amount of pesticides they produce. 
 
Source Water Protection Area.  For surface water sources, the land and surface drainage network that 
contributes water to a stream or reservoir used by a public water system. 
 
Static Water Level (SWL).  Water level elevation in a well when the pump is not operating. 
 
Susceptibility (of a PWS). The potential for a PWS to draw water contaminated at concentrations that 
would pose concern.  Susceptibility is evaluated at the point immediately preceding treatment or, if no 
treatment is provided, at the entry point to the distribution system. 
 
Synthetic Organic Compounds (SOC).  Man made organic chemical compounds (e.g. herbicides and 
pesticides). 
 
Total Dissolved Solids (TDS).  The dissolved solids collected after a sample of a known volume of water is 
passed through a very fine mesh filter. 
 
Transmissivity.  The ability of an aquifer to transmit water. 
 
Unconfined Aquifer.  An aquifer containing water that is not under pressure.  The water table is the top 
surface of an unconfined aquifer. 
 
Underground Storage Tanks (UST).  A tank located at least partially underground and designed to hold 
gasoline or other petroleum products or chemicals. 
 
Volatile Organic Compounds (VOC).  Any organic compound which evaporates readily to the 
atmosphere. 
 
* Definitions taken from EPA’s Glossary of Selected Terms and Abbreviations 
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Scenario: Design Peak Day
Current Time Step: 0.000 h
FlexTable: Junction Table

ID Label Elevation 
(ft)

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

30 J-1 5,869.00 0 5,882.00 6
31 J-2 5,691.00 6 5,881.99 83
33 J-3 5,654.00 3 5,881.99 99
35 p 5,654.00 1 5,746.77 40
37 J-5 5,654.00 3 5,746.77 40
45 J-6 5,661.00 4 5,881.99 96
48 J-7 5,695.00 0 5,881.99 81
50 J-8 5,678.97 1 5,881.99 88
53 J-9 5,645.00 10 5,881.99 103
57 J-10 5,799.00 0 5,882.00 36
60 J-11 5,830.00 3 5,882.00 22
63 J-12 5,854.50 0 5,882.00 12
66 J-13 5,646.00 2 5,746.77 44
67 J-14 5,648.00 1 5,746.77 43
68 J-15 5,645.00 0 5,746.77 44
69 J-16 5,645.00 4 5,746.77 44
70 J-17 5,645.00 0 5,746.77 44
71 J-18 5,645.00 0 5,746.77 44
72 J-19 5,640.00 5 5,746.77 46
81 J-20 5,632.00 5 5,746.76 50
82 J-21 5,637.00 5 5,746.74 47
83 J-22 5,640.00 4 5,746.74 46
84 J-23 5,631.00 0 5,746.76 50
85 J-24 5,631.00 0 5,746.76 50
92 J-26 5,645.00 0 5,746.77 44
94 J-27 5,632.00 11 5,746.77 50
96 J-28 5,624.00 7 5,746.78 53
97 J-29 5,628.00 5 5,746.77 51

101 J-30 5,626.00 7 5,746.77 52
102 J-31 5,621.00 7 5,746.78 54
107 J-32 5,615.00 0 5,746.73 57
108 J-33 5,615.00 7 5,746.72 57
109 J-34 5,615.00 5 5,746.72 57
110 J-35 5,615.00 0 5,746.72 57
111 J-36 5,615.00 0 5,746.72 57
112 J-37 5,624.00 4 5,746.72 53
113 J-38 5,630.00 5 5,746.73 51
122 J-39 5,635.00 5 5,746.73 48
124 J-40 5,608.00 0 5,746.46 60
125 J-41 5,608.00 5 5,746.45 60
126 J-42 5,608.00 0 5,746.44 60
127 J-43 5,606.00 7 5,746.22 61
128 J-44 5,606.00 0 5,746.22 61
129 J-45 5,609.00 4 5,746.22 59
130 J-46 5,601.00 0 5,746.08 63
131 J-47 5,601.00 7 5,746.07 63
132 J-48 5,601.00 0 5,746.07 63
133 J-49 5,604.00 0 5,746.07 61
144 J-50 5,619.00 5 5,746.04 55
145 J-51 5,640.00 10 5,746.03 46
146 J-52 5,603.00 5 5,746.06 62
151 J-53 5,722.00 0 5,747.62 11
153 J-54 5,624.00 10 5,746.94 53
154 J-55 5,613.00 5 5,746.80 58
155 J-56 5,608.00 5 5,746.72 60
162 J-57 5,613.00 5 5,746.70 58
163 J-58 5,608.00 5 5,746.69 60

Page 1 of 4

12/10/2019file:///C:/Users/ACARTER/AppData/Local/Temp/Bentley/WaterCAD/ubwpnmlg.xml



164 J-59 5,604.00 10 5,746.43 62
165 J-60 5,595.00 7 5,746.25 65
173 J-62 5,602.00 4 5,746.24 62
177 J-64 5,587.00 5 5,746.01 69
178 J-65 5,587.00 1 5,746.01 69
179 J-66 5,591.00 10 5,746.06 67
185 J-68 5,642.00 7 5,746.41 45
186 J-69 5,603.00 4 5,746.27 62
187 J-70 5,603.00 4 5,746.28 62
188 J-71 5,592.00 5 5,746.29 67
189 J-72 5,599.00 0 5,746.52 64
190 J-73 5,599.00 0 5,746.53 64
191 J-74 5,599.00 5 5,746.52 64
192 J-75 5,598.00 0 5,746.50 64
193 J-76 5,597.00 5 5,746.45 65
203 J-77 5,598.00 5 5,746.40 64
204 J-78 5,597.00 5 5,746.36 65
205 J-79 5,590.00 5 5,746.33 68
206 J-80 5,593.00 0 5,746.32 66
215 J-81 5,612.00 7 5,746.18 58
216 J-82 5,590.00 7 5,746.13 68
217 J-83 5,590.00 0 5,746.13 68
222 J-84 5,587.00 5 5,746.10 69
223 J-85 5,582.00 0 5,746.11 71
224 J-86 5,582.00 7 5,746.11 71
225 J-87 5,582.00 5 5,746.11 71
231 J-88 5,583.00 5 5,746.05 71
232 J-89 5,583.00 0 5,746.05 71
233 J-90 5,577.00 14 5,746.02 73
234 J-91 5,577.00 0 5,746.03 73
235 J-92 5,580.00 14 5,746.13 72
243 J-93 5,578.00 0 5,745.96 73
244 J-94 5,578.00 7 5,745.96 73
248 J-95 5,574.00 10 5,745.91 74
249 J-96 5,569.00 7 5,745.90 77
250 J-97 5,556.00 7 5,745.90 82
251 J-98 5,544.00 12 5,745.89 87
252 J-99 5,532.00 10 5,745.89 93
258 J-100 5,567.00 12 5,745.91 77
261 J-101 5,562.00 7 5,745.90 80
264 J-102 5,557.00 7 5,745.88 82
266 J-103 5,552.00 10 5,745.88 84
269 J-104 5,548.00 10 5,745.86 86
271 J-105 5,543.00 7 5,745.86 88
273 J-106 5,538.00 7 5,745.86 90
276 J-107 5,527.00 12 5,745.86 95
278 J-108 5,555.00 5 5,745.87 83
279 J-109 5,547.00 2 5,745.86 86
283 J-110 5,570.00 4 5,746.00 76
284 J-111 5,566.00 10 5,745.99 78
285 J-112 5,560.00 7 5,745.96 80
286 J-113 5,547.00 10 5,745.92 86
287 J-114 5,534.00 17 5,745.89 92
291 J-115 5,547.00 5 5,745.92 86
299 J-116 5,567.00 7 5,746.06 77
300 J-117 5,567.00 7 5,746.05 77
301 J-118 5,570.00 7 5,746.05 76
302 J-119 5,598.00 7 5,746.05 64
311 J-120 5,598.00 5 5,746.04 64
312 J-121 5,569.00 5 5,746.04 77
313 J-122 5,602.00 5 5,746.04 62
314 J-123 5,567.00 7 5,746.00 77
315 J-124 5,567.00 5 5,745.97 77
316 J-125 5,566.00 0 5,745.97 78
317 J-126 5,555.00 13 5,745.96 83
328 J-127 5,550.00 7 5,745.94 85
329 J-128 5,559.00 0 5,745.94 81
330
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J-129 5,571.00 5 5,745.94 76
336 J-130 5,542.00 7 5,745.93 88
337 J-131 5,572.00 5 5,745.93 75
338 J-132 5,578.00 4 5,745.92 73
339 J-133 5,537.00 5 5,745.92 90
346 J-134 5,537.00 7 5,745.89 90
348 J-135 5,575.00 6 5,745.86 74
349 J-136 5,549.00 1 5,745.86 85
350 J-137 5,553.00 5 5,745.86 83
351 J-138 5,547.00 5 5,745.86 86
356 J-139 5,539.00 5 5,745.86 89
357 J-140 5,535.00 5 5,745.86 91
358 J-141 5,524.00 5 5,745.86 96
364 J-142 5,524.00 7 5,745.86 96
367 J-143 5,508.00 7 5,745.86 103
370 J-144 5,505.00 2 5,745.86 104
372 J-145 5,509.00 4 5,745.86 102
374 J-146 5,510.00 5 5,745.86 102
375 J-147 5,516.00 7 5,745.86 99
376 J-148 5,515.00 10 5,745.86 100
377 J-149 5,516.00 14 5,745.86 99
385 J-150 5,517.00 7 5,745.86 99
386 J-151 5,512.00 7 5,745.86 101
387 J-152 5,510.00 4 5,745.86 102
388 J-153 5,509.00 7 5,745.86 102
393 J-154 5,490.00 12 5,745.85 111
396 J-155 5,490.00 4 5,745.85 111
399 J-156 5,393.00 5 5,745.85 153
401 J-157 5,738.00 1 5,747.61 4
402 J-158 5,653.00 0 5,747.49 41
403 J-159 5,685.00 0 5,747.48 27
409 J-160 5,685.00 0 5,799.56 50
413 J-161 5,676.00 12 5,799.26 53
414 J-162 5,679.00 4 5,798.96 52
415 J-163 5,676.00 0 5,798.96 53
416 J-164 5,649.00 12 5,798.37 65
417 J-165 5,631.00 5 5,798.34 72
418 J-166 5,606.00 12 5,798.34 83
419 J-167 5,606.00 12 5,798.34 83
420 J-168 5,634.00 2 5,798.35 71
425 J-169 5,648.00 0 5,798.37 65
426 J-170 5,654.00 2 5,798.37 62
429 J-171 5,646.00 4 5,798.36 66
430 J-172 5,645.00 2 5,798.36 66
431 J-173 5,642.00 0 5,798.35 68
432 J-174 5,647.00 2 5,798.35 65
437 J-175 5,639.00 4 5,798.34 69
438 J-176 5,640.00 2 5,798.34 69
441 J-177 5,631.00 5 5,798.34 72
442 J-178 5,631.00 2 5,798.34 72
446 J-179 5,619.00 0 5,798.34 78
447 J-180 5,621.00 0 5,798.34 77
454 J-181 5,630.00 2 5,798.35 73
455 J-182 5,610.00 5 5,798.34 81
459 J-183 5,665.00 17 5,798.83 58
460 J-184 5,654.00 12 5,798.67 63
461 J-185 5,652.00 0 5,798.60 63
465 J-186 5,641.00 1 5,798.49 68
466 J-187 5,643.00 5 5,798.50 67
467 J-188 5,639.00 2 5,798.49 69
468 J-189 5,633.00 7 5,798.49 72
469 J-190 5,626.00 0 5,798.49 75
470 J-191 5,621.00 7 5,798.49 77
478 J-192 5,632.00 5 5,798.46 72
479 J-193 5,623.00 4 5,798.43 76
480 J-194 5,617.00 2 5,798.41 78
481 J-195 5,614.00 2 5,798.39 80
482
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

J-196 5,609.00 10 5,798.36 82
483 J-197 5,610.00 2 5,798.35 81
484 J-198 5,589.00 0 5,798.35 91
492 J-199 5,600.00 4 5,798.34 86
493 J-200 5,607.00 5 5,798.34 83
498 J-202 5,604.00 2 5,798.34 84
501 J-204 5,686.00 2 5,747.52 27
504 J-205 5,696.00 0 5,747.54 22
507 J-206 5,719.00 1 5,747.58 12
510 J-207 5,597.00 5 5,798.33 87
511 J-208 5,597.00 2 5,798.33 87
512 J-209 5,599.00 7 5,798.33 86
516 J-210 5,591.00 0 5,798.33 90
517 J-211 5,587.00 0 5,798.33 91
518 J-212 5,586.00 0 5,798.34 92
519 J-213 5,588.00 0 5,798.34 91
520 J-214 5,589.00 0 5,798.34 91
521 J-215 5,587.00 0 5,798.34 91
528 J-216 5,580.00 0 5,798.34 94
529 J-217 5,580.00 0 5,798.34 94
530 J-218 5,587.00 0 5,798.34 91
531 J-219 5,596.00 0 5,798.34 88
537 J-220 5,582.00 0 5,798.33 94
538 J-221 5,580.00 0 5,798.33 94
539 J-222 5,558.00 2 5,798.33 104
540 J-223 5,560.00 0 5,798.33 103
546 J-224 5,561.00 0 5,798.34 103
547 J-225 5,559.00 0 5,798.34 104
551 J-226 5,528.00 0 5,798.33 117
552 J-227 5,529.00 2 5,798.33 117
554 J-228 5,517.00 1 5,691.79 76
555 J-229 5,521.00 1 5,691.79 74
556 J-230 5,523.00 2 5,691.79 73
557 J-231 5,524.00 0 5,798.35 119
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Scenario: Design Peak Day and Fire Flow
Current Time Step: 0.000 h
Fire Flow Node FlexTable: Fire Flow Report

Label Fire Flow 
Iterations

Satisfies 
Fire Flow 

Constraints?

Fire Flow 
(Needed) 

(gpm)

Fire Flow 
(Available) 

(gpm)

Flow 
(Total 

Needed) 
(gpm)

Flow 
(Total 

Available) 
(gpm)

Pressure 
(Calculated 
Residual) 

(psi)

Pressure 
(Calculated 

Zone 
Lower 

Limit) (psi)

Is Fire 
Flow Run 
Balanced?

J-1 (N/A) False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-2 2 True 500 4,500 506 4,506 48 21 True
J-3 2 True 500 4,500 503 4,503 56 21 True
p 2 True 500 1,000 501 1,001 36 27 True
J-5 4 True 500 2,858 503 2,861 20 20 True
J-6 2 True 500 4,500 504 4,504 54 21 True
J-7 3 True 500 2,816 500 2,816 20 30 True
J-8 2 True 500 4,500 501 4,501 51 21 True
J-9 3 True 500 2,508 510 2,517 20 31 True
J-10 (N/A) False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-11 (N/A) False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-12 (N/A) False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-13 6 True 500 2,242 502 2,244 21 20 True
J-14 3 True 500 755 501 756 20 27 True
J-15 6 True 500 2,937 500 2,937 21 20 True
J-16 7 True 500 2,939 504 2,942 24 20 True
J-17 7 True 500 2,941 500 2,941 24 20 True
J-18 7 True 500 2,942 500 2,942 24 20 True
J-19 7 True 500 3,410 505 3,415 21 20 True
J-20 6 True 500 3,074 505 3,079 20 20 True
J-21 6 True 500 2,165 505 2,170 21 20 True
J-22 3 True 500 979 504 983 20 27 True
J-23 6 True 500 3,047 500 3,047 21 20 True
J-24 4 True 500 2,995 500 2,995 20 21 True
J-26 7 True 500 2,956 500 2,956 24 20 True
J-27 7 True 500 3,682 511 3,693 27 20 True
J-28 5 True 500 4,217 507 4,224 32 20 True
J-29 6 True 500 4,125 505 4,130 25 20 True
J-30 7 True 500 4,331 507 4,338 22 20 True
J-31 3 True 500 4,500 507 4,507 35 21 True
J-32 3 True 500 4,500 500 4,500 35 22 True
J-33 3 True 500 4,500 507 4,507 35 22 True
J-34 3 True 500 4,500 505 4,505 35 22 True
J-35 3 True 500 4,500 500 4,500 34 22 True
J-36 3 True 500 4,500 500 4,500 35 22 True
J-37 4 True 500 2,759 504 2,763 20 25 True
J-38 6 True 500 2,023 505 2,028 22 20 True
J-39 3 True 500 1,194 505 1,198 20 26 True
J-40 5 True 500 4,467 500 4,467 20 21 True
J-41 5 True 500 4,500 505 4,504 20 20 True
J-42 5 True 500 4,325 500 4,325 20 21 True
J-43 6 True 500 3,259 507 3,266 21 20 True
J-44 4 True 500 2,690 500 2,690 20 25 True
J-45 4 True 500 1,551 504 1,555 20 26 True
J-46 8 True 500 3,230 500 3,230 34 20 True
J-47 8 True 500 3,177 507 3,184 37 20 True
J-48 8 True 500 3,121 500 3,121 37 20 True
J-49 6 True 500 2,039 500 2,039 36 20 True
J-50 5 True 500 832 505 837 29 20 True
J-51 3 True 500 597 510 606 20 27 True
J-52 6 True 500 1,726 505 1,731 36 20 True
J-53 (N/A) False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-54 3 True 500 4,500 510 4,510 38 23 True
J-55 3 True 500 4,500 505 4,505 40 23 True
J-56 3 True 500 4,500 505 4,505 41 23 True
J-57 3 True 500 4,500 505 4,505 23 23 True
J-58 3 True 500 4,500 505 4,505 40 23 True
J-59 5 True 500 4,438 510 4,447 33 20 True
J-60 6 True 500 3,914 507 3,921 34 20 True
J-62 3 True 500 780 504 784 20 27 True
J-64 8 True 500 3,556 505 3,561 32 20 True
J-65 4 True 500 2,891 501 2,892 20 25 True
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J-66 6 True 500 3,488 510 3,497 41 20 True
J-68 3 True 500 852 507 858 20 27 True
J-69 6 True 500 1,981 504 1,985 28 20 True
J-70 6 True 500 2,114 504 2,118 21 20 True
J-71 4 True 500 2,002 505 2,006 20 26 True
J-72 3 True 500 4,500 500 4,500 36 22 True
J-73 3 True 500 4,500 500 4,500 37 22 True
J-74 3 True 500 4,500 505 4,505 37 22 True
J-75 3 True 500 4,500 500 4,500 37 21 True
J-76 3 True 500 4,500 505 4,505 36 21 True
J-77 5 True 500 4,435 505 4,439 34 20 True
J-78 5 True 500 4,346 505 4,351 31 20 True
J-79 7 True 500 4,258 505 4,262 21 20 True
J-80 4 True 500 3,106 500 3,106 20 25 True
J-81 4 True 500 2,167 507 2,174 20 24 True
J-82 6 True 500 3,006 507 3,013 24 20 True
J-83 6 True 500 3,007 500 3,007 24 20 True
J-84 8 True 500 3,321 505 3,326 23 20 True
J-85 7 True 500 4,174 500 4,174 21 20 True
J-86 6 True 500 4,177 507 4,184 27 20 True
J-87 7 True 500 4,173 505 4,177 26 20 True
J-88 6 True 500 3,539 505 3,544 43 20 True
J-89 6 True 500 3,539 500 3,539 40 20 True
J-90 6 True 500 3,650 514 3,665 43 20 True
J-91 6 True 500 3,679 500 3,679 41 20 True
J-92 6 True 500 3,978 514 3,993 34 20 True
J-93 8 True 500 3,586 500 3,586 32 20 True
J-94 8 True 500 3,586 507 3,594 33 20 True
J-95 7 True 500 3,610 510 3,620 30 20 True
J-96 8 True 500 3,627 507 3,634 31 20 True
J-97 6 True 500 3,674 507 3,681 42 20 True
J-98 6 True 500 3,707 512 3,719 44 20 True
J-99 6 True 500 3,721 510 3,731 53 20 True
J-100 8 True 500 3,614 512 3,626 33 20 True
J-101 8 True 500 3,632 507 3,639 37 20 True
J-102 8 True 500 3,655 507 3,662 37 20 True
J-103 7 True 500 3,672 510 3,682 40 20 True
J-104 6 True 500 3,683 510 3,692 42 20 True
J-105 6 True 500 3,690 507 3,697 43 20 True
J-106 6 True 500 3,697 507 3,704 43 20 True
J-107 6 True 500 3,712 512 3,724 54 20 True
J-108 6 True 500 3,669 505 3,674 21 20 True
J-109 7 True 500 3,683 502 3,685 40 20 True
J-110 6 True 500 3,673 504 3,677 46 20 True
J-111 6 True 500 3,697 510 3,706 47 20 True
J-112 6 True 500 3,703 507 3,710 48 20 True
J-113 6 True 500 3,730 510 3,740 51 20 True
J-114 6 True 500 3,728 517 3,745 55 20 True
J-115 6 True 500 3,752 505 3,757 47 20 True
J-116 6 True 500 3,890 507 3,897 36 20 True
J-117 5 True 500 4,025 507 4,032 34 20 True
J-118 7 True 500 3,937 507 3,944 31 20 True
J-119 5 True 500 3,733 507 3,740 20 22 True
J-120 7 True 500 3,499 505 3,503 21 20 True
J-121 7 True 500 3,802 505 3,807 31 20 True
J-122 4 True 500 2,782 505 2,786 20 25 True
J-123 7 True 500 3,959 507 3,966 25 20 True
J-124 7 True 500 4,008 505 4,012 23 20 True
J-125 5 True 500 3,914 500 3,914 20 21 True
J-126 7 True 500 3,955 513 3,968 31 20 True
J-127 6 True 500 3,913 507 3,921 39 20 True
J-128 5 True 500 3,951 500 3,951 20 20 True
J-129 7 True 500 3,956 505 3,961 23 20 True
J-130 6 True 500 3,911 507 3,918 39 20 True
J-131 7 True 500 3,921 505 3,926 24 20 True
J-132 5 True 500 3,695 504 3,698 20 22 True
J-133 7 True 500 3,894 505 3,899 37 20 True
J-134 6 True 500 3,835 507 3,842 23 20 True
J-135 4 True 500 1,560 506 1,566 20 26 True
J-136 6 True 500 2,887 501 2,888 31 20 True
J-137 6 True 500 2,551 505 2,556 30 20 True
J-138 9 True 500 3,686 505 3,690 37 20 True
J-139 6 True 500 3,691 505 3,696 43 20 True
J-140 8 True 500 3,700 505 3,705 40 20 True
J-141 6 True 500 3,708 505 3,712 49 20 True
J 142
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4 True 500 3,585 507 3,592 20 21 True
J-143 7 True 500 3,716 507 3,723 45 20 True
J-144 6 True 500 3,719 502 3,722 46 20 True
J-145 6 True 500 3,731 504 3,734 54 20 True
J-146 6 True 500 3,735 505 3,739 55 20 True
J-147 6 True 500 3,731 507 3,738 49 20 True
J-148 6 True 500 3,729 510 3,739 52 20 True
J-149 6 True 500 3,758 514 3,772 51 20 True
J-150 6 True 500 3,794 507 3,801 33 20 True
J-151 8 True 500 3,788 507 3,795 37 20 True
J-152 7 True 500 3,781 504 3,785 43 20 True
J-153 6 True 500 3,778 507 3,785 45 20 True
J-154 7 True 500 3,782 512 3,794 40 20 True
J-155 4 True 500 2,703 504 2,707 20 25 True
J-156 4 True 500 3,679 505 3,684 20 21 True
J-157 (N/A) False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-158 8 True 500 2,217 500 2,217 34 20 True
J-159 4 True 500 2,097 500 2,097 20 34 True
J-160 4 True 500 1,523 500 1,523 20 22 True
J-161 6 True 500 1,418 512 1,430 21 20 True
J-162 4 True 500 1,212 504 1,216 20 21 True
J-163 4 True 500 1,167 500 1,167 20 22 True
J-164 7 True 500 1,132 512 1,144 22 20 True
J-165 6 True 500 1,144 505 1,149 28 20 True
J-166 21 True 500 1,158 512 1,170 39 20 True
J-167 9 True 500 1,150 512 1,162 39 20 True
J-168 16 True 500 1,139 502 1,141 25 20 True
J-169 16 True 500 1,127 500 1,127 23 20 True
J-170 14 True 500 1,084 502 1,086 20 25 True
J-171 16 True 500 1,133 504 1,137 22 20 True
J-172 14 True 500 1,127 502 1,129 20 20 True
J-173 16 True 500 1,137 500 1,137 23 20 True
J-174 14 True 500 1,105 502 1,107 20 22 True
J-175 31 True 500 1,138 504 1,142 24 20 True
J-176 31 True 500 1,139 502 1,141 21 20 True
J-177 6 True 500 1,144 505 1,149 28 20 True
J-178 6 True 500 1,144 502 1,146 26 20 True
J-179 6 True 500 1,151 500 1,151 31 20 True
J-180 7 True 500 1,149 500 1,149 31 20 True
J-181 7 True 500 1,140 502 1,142 27 20 True
J-182 21 True 500 1,145 505 1,150 36 20 True
J-183 6 True 500 1,226 517 1,243 23 20 True
J-184 6 True 500 1,245 512 1,257 22 20 True
J-185 5 True 500 1,253 500 1,253 21 20 True
J-186 4 True 500 1,189 501 1,190 20 22 True
J-187 5 True 500 1,264 505 1,268 22 20 True
J-188 21 True 500 1,210 502 1,212 21 20 True
J-189 5 True 500 1,191 507 1,199 20 21 True
J-190 14 True 500 1,175 500 1,175 20 21 True
J-191 21 True 500 1,175 507 1,182 21 20 True
J-192 7 True 500 1,270 505 1,275 25 20 True
J-193 31 True 500 1,272 504 1,276 27 20 True
J-194 7 True 500 1,254 502 1,256 30 20 True
J-195 5 True 500 1,239 502 1,241 32 20 True
J-196 21 True 500 1,213 510 1,222 35 20 True
J-197 21 True 500 1,200 502 1,203 32 20 True
J-198 21 True 500 1,197 500 1,197 39 20 True
J-199 21 True 500 1,173 504 1,177 40 20 True
J-200 21 True 500 1,197 505 1,202 35 20 True
J-202 8 True 500 1,198 502 1,200 33 20 True
J-204 1 False 500 0 502 2 27 4 True
J-205 1 False 500 0 500 0 22 4 True
J-206 (N/A) False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-207 21 True 500 1,177 505 1,182 40 20 True
J-208 16 True 500 1,178 502 1,180 32 20 True
J-209 21 True 500 1,182 507 1,189 37 20 True
J-210 21 True 500 1,186 500 1,186 39 20 True
J-211 21 True 500 1,188 500 1,188 40 20 True
J-212 21 True 500 1,189 500 1,189 39 20 True
J-213 7 True 500 1,190 500 1,190 32 20 True
J-214 21 True 500 1,189 500 1,189 33 20 True
J-215 21 True 500 1,189 500 1,189 36 20 True
J-216 24 True 500 1,191 500 1,191 42 20 True
J-217 23 True 500 1,193 500 1,193 41 20 True
J-218 7 True 500 1,196 500 1,196 37 20 True
J 219
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water Model.wtg

6 True 500 1,196 500 1,196 28 20 True
J-220 7 True 500 1,189 500 1,189 39 20 True
J-221 6 True 500 1,189 500 1,189 39 20 True
J-222 21 True 500 1,189 502 1,191 48 20 True
J-223 21 True 500 1,189 500 1,189 47 20 True
J-224 21 True 500 1,193 500 1,193 37 20 True
J-225 7 True 500 1,194 500 1,194 37 20 True
J-226 21 True 500 1,189 500 1,189 60 20 True
J-227 21 True 500 1,189 502 1,191 59 20 True
J-228 7 True 500 1,189 501 1,190 35 20 True
J-229 10 True 500 1,189 501 1,190 30 20 True
J-230 7 True 500 1,189 502 1,192 26 20 True
J-231 21 True 500 1,196 500 1,196 65 20 True
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Scenario: Design Peak Day with Fire Flow
Current Time Step: 0.000 h
FlexTable: PRV Table

J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water Model.wtg

ID Label Elevation 
(ft)

Diameter 
(Valve) (in)

Minor Loss 
Coefficient 

(Local)

Hydraulic 
Grade 
Setting 

(Initial) (ft)

Pressure 
Setting 

(Initial) (psi)
Flow 
(gpm)

Hydraulic 
Grade 

(From) (ft)

Hydraulic 
Grade (To) 

(ft)
Headloss 

(ft)

39 PRV-1 5,647.00 6.0 0.000 5,753.28 46 1,036 5,875.40 5,753.36 122.04
553 PRV-2 5,523.00 6.0 0.000 5,691.67 73 2 5,800.03 5,691.79 108.24
587 PRV-3 5,523.95 6.0 0.000 5,692.62 73 0 5,691.79 5,800.04 0.00
600 PRV-5 5,684.00 6.0 0.000 5,820.32 59 (N/A) (N/A) (N/A) (N/A)
612 PRV-6 0.00 6.0 0.000 5,755.90 48 (N/A) (N/A) (N/A) (N/A)
653 PRV-8 5,515.55 6.0 0.000 5,621.84 46 (N/A) (N/A) (N/A) (N/A)
672 PRV-10 5,524.45 6.0 0.000 5,621.49 42 (N/A) (N/A) (N/A) (N/A)
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Scenario: Design Peak Day with Fire Flow
Current Time Step: 0.000 h
FlexTable: Pump Table

J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water Model.wtg

ID Label Elevation 
(ft)

Pump 
Definition

Status 
(Initial)

Hydraulic 
Grade 

(Suction) 
(ft)

Hydraulic 
Grade 

(Discharge) 
(ft)

Flow 
(Total) 
(gpm)

Pump 
Head (ft)

407 PMP-1 5,687.00 Pump Definition - 1 On 5,748.04 5,800.48 112 52.44
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Scenario: Design Peak Day with Fire Flow
Current Time Step: 0.000 h
FlexTable: Tank Table

J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water Model.wtg

ID Label Zone Elevation 
(Base) (ft)

Elevation 
(Minimum) 

(ft)
Elevation 
(Initial) (ft)

Elevation 
(Maximum) 

(ft)

Volume 
(Inactive) 

(MG)
Diameter 

(ft)
Flow (Out 

net) 
(gpm)

Hydraulic 
Grade (ft)

55 T-1 South Zone 5,866.80 5,866.80 5,882.00 5,890.00 0.00 100.00 1,051 5,882.00
150 T-2 Original City 5,733.00 5,733.00 5,748.00 5,750.00 0.00 10.00 -511 5,748.00
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Scenario: Park Avenue Base
Current Time Step: 0.000 h
Fire Flow Node FlexTable: Fire Flow Report

Label
Satisfies 
Fire Flow 

Constraints?

Fire Flow 
(Needed) 

(gpm)

Flow 
(Total 

Available) 
(gpm)

Pressure 
(Calculated 
Residual) 

(psi)

Fire Flow 
(Available) 

(gpm)

Pressure 
(Calculated 

Zone 
Lower 

Limit) (psi)

Junction 
w/ 

Minimum 
Pressure 
(Zone)

Is Fire 
Flow Run 
Balanced?

J-1 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-2 True 500 3,504 46 3,501 20 J-10 True
J-3 True 500 3,502 54 3,500 20 J-10 True
p True 500 1,001 42 1,000 41 J-158 True
J-5 True 500 4,502 40 4,500 40 p True
J-6 True 500 3,503 52 3,501 20 J-10 True
J-7 True 500 2,501 20 2,501 26 J-10 True
J-8 True 500 3,501 48 3,500 20 J-10 True
J-9 True 500 2,475 20 2,469 27 J-10 True
J-10 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-11 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-12 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-13 True 500 3,522 21 3,520 20 J-14 True
J-14 True 500 838 20 838 41 J-158 True
J-15 True 500 4,500 37 4,500 37 J-14 True
J-16 True 500 4,502 43 4,500 40 J-5 True
J-17 True 500 4,500 43 4,500 40 J-5 True
J-18 True 500 4,500 43 4,500 40 J-5 True
J-19 True 500 4,503 34 4,500 41 J-20 True
J-20 True 500 4,503 26 4,500 26 J-24 True
J-21 True 500 4,160 20 4,158 39 J-38 True
J-22 True 500 3,388 20 3,386 41 J-158 True
J-23 True 500 4,500 25 4,500 26 J-20 True
J-24 True 500 4,500 21 4,500 26 J-20 True
J-26 True 500 4,500 42 4,500 40 J-5 True
J-27 True 500 4,506 41 4,500 40 J-158 True
J-28 True 500 4,504 47 4,500 40 J-158 True
J-29 True 500 4,503 40 4,500 40 J-158 True
J-30 True 500 4,504 37 4,500 40 J-158 True
J-31 True 500 4,504 49 4,500 40 J-158 True
J-32 True 500 4,500 49 4,500 40 J-158 True
J-33 True 500 4,504 49 4,500 40 J-158 True
J-34 True 500 4,503 49 4,500 40 J-158 True
J-35 True 500 4,500 48 4,500 40 J-158 True
J-36 True 500 4,500 49 4,500 40 J-158 True
J-37 True 500 3,515 20 3,512 40 J-51 True
J-38 True 500 3,546 20 3,544 29 J-39 True
J-39 True 500 2,502 20 2,499 24 J-51 True
J-40 True 500 4,500 35 4,500 36 J-41 True
J-41 True 500 4,503 36 4,500 36 J-42 True
J-42 True 500 4,500 33 4,500 36 J-41 True
J-43 True 500 3,951 21 3,947 20 J-45 True
J-44 True 500 3,087 20 3,087 35 J-45 True
J-45 True 500 1,669 20 1,667 41 J-158 True
J-46 True 500 4,500 36 4,500 33 J-51 True
J-47 True 500 4,504 40 4,500 33 J-51 True
J-48 True 500 4,500 40 4,500 32 J-51 True
J-49 True 500 4,500 22 4,500 21 J-51 True
J-50 True 500 3,057 22 3,055 20 J-51 True
J-51 True 500 2,421 20 2,416 28 J-39 True
J-52 True 500 4,408 23 4,406 20 J-51 True
J-53 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-54 True 500 4,505 49 4,500 40 J-158 True
J-55 True 500 4,503 53 4,500 40 J-158 True
J-56 True 500 4,503 54 4,500 40 J-158 True
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J-57 True 500 4,503 44 4,500 40 J-158 True
J-58 True 500 4,503 54 4,500 40 J-158 True
J-59 True 500 4,505 49 4,500 39 J-51 True
J-60 True 500 4,504 43 4,500 37 J-51 True
J-62 True 500 811 20 809 41 J-158 True
J-64 True 500 4,503 34 4,500 34 J-65 True
J-65 True 500 3,329 20 3,329 40 J-51 True
J-66 True 500 4,505 48 4,500 34 J-51 True
J-68 True 500 4,504 21 4,500 40 J-158 True
J-69 True 500 4,502 47 4,500 33 J-68 True
J-70 True 500 4,502 47 4,500 34 J-68 True
J-71 True 500 4,503 51 4,500 37 J-68 True
J-72 True 500 4,500 54 4,500 39 J-68 True
J-73 True 500 4,500 55 4,500 39 J-68 True
J-74 True 500 4,503 55 4,500 39 J-68 True
J-75 True 500 4,500 54 4,500 39 J-68 True
J-76 True 500 4,503 54 4,500 39 J-68 True
J-77 True 500 4,503 50 4,500 39 J-51 True
J-78 True 500 4,503 46 4,500 39 J-51 True
J-79 True 500 4,503 33 4,500 34 J-80 True
J-80 True 500 3,565 20 3,565 40 J-158 True
J-81 True 500 3,360 20 3,356 40 J-68 True
J-82 True 500 4,504 43 4,500 37 J-68 True
J-83 True 500 4,500 43 4,500 37 J-68 True
J-84 True 500 4,503 37 4,500 38 J-68 True
J-85 True 500 4,500 36 4,500 39 J-51 True
J-86 True 500 4,504 42 4,500 39 J-51 True
J-87 True 500 4,503 41 4,500 39 J-51 True
J-88 True 500 4,503 50 4,500 34 J-51 True
J-89 True 500 4,500 45 4,500 34 J-51 True
J-90 True 500 4,508 51 4,500 35 J-51 True
J-91 True 500 4,500 48 4,500 35 J-51 True
J-92 True 500 4,508 44 4,500 37 J-51 True
J-93 True 500 4,500 34 4,500 34 J-51 True
J-94 True 500 4,504 36 4,500 34 J-51 True
J-95 True 500 4,505 31 4,500 34 J-51 True
J-96 True 500 4,504 33 4,500 34 J-51 True
J-97 True 500 4,504 47 4,500 34 J-51 True
J-98 True 500 4,507 48 4,500 35 J-51 True
J-99 True 500 4,505 59 4,500 35 J-51 True
J-100 True 500 4,507 34 4,500 34 J-51 True
J-101 True 500 4,504 40 4,500 34 J-51 True
J-102 True 500 4,504 41 4,500 34 J-51 True
J-103 True 500 4,505 45 4,500 34 J-51 True
J-104 True 500 4,505 49 4,500 34 J-51 True
J-105 True 500 4,504 50 4,500 34 J-51 True
J-106 True 500 4,504 47 4,500 34 J-51 True
J-107 True 500 4,507 59 4,500 35 J-51 True
J-108 True 500 4,480 20 4,477 34 J-51 True
J-109 True 500 4,501 48 4,500 34 J-51 True
J-110 True 500 4,502 54 4,500 35 J-51 True
J-111 True 500 4,505 55 4,500 35 J-51 True
J-112 True 500 4,504 57 4,500 35 J-51 True
J-113 True 500 4,505 60 4,500 35 J-51 True
J-114 True 500 4,509 61 4,500 35 J-51 True
J-115 True 500 4,503 55 4,500 35 J-51 True
J-116 True 500 4,504 45 4,500 37 J-51 True
J-117 True 500 4,504 46 4,500 38 J-51 True
J-118 True 500 4,504 43 4,500 33 J-122 True
J-119 True 500 4,504 29 4,500 31 J-122 True
J-120 True 500 4,503 22 4,500 21 J-122 True
J-121 True 500 4,503 39 4,500 29 J-122 True
J-122 True 500 3,320 20 3,318 40 J-158 True
J-123 True 500 4,504 32 4,500 32 J-122 True
J-124 True 500 4,503 29 4,500 30 J-125 True
J-125 True 500 4,500 22 4,500 30 J-124 True
J-126 True 500 4,508 36 4,500 38 J-51 True
J-127 True 500 4,504 43 4,500 34 J-132 True
J 128
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True 500 4,445 20 4,445 26 J-129 True
J-129 True 500 4,503 23 4,500 29 J-132 True
J-130 True 500 4,504 34 4,500 21 J-132 True
J-131 True 500 4,457 21 4,455 20 J-132 True
J-132 True 500 3,871 20 3,868 35 J-131 True
J-133 True 500 4,150 31 4,147 20 J-132 True
J-134 True 500 2,922 20 2,918 41 J-158 True
J-135 True 500 3,365 20 3,362 32 J-237 True
J-136 True 500 4,501 24 4,500 25 J-137 True
J-137 True 500 4,242 20 4,239 34 J-51 True
J-138 True 500 4,503 47 4,500 34 J-51 True
J-139 True 500 4,503 50 4,500 34 J-51 True
J-140 True 500 4,503 42 4,500 34 J-51 True
J-141 True 500 4,503 52 4,500 34 J-51 True
J-142 True 500 4,074 20 4,070 37 J-51 True
J-143 True 500 4,504 42 4,500 35 J-51 True
J-144 True 500 4,501 43 4,500 35 J-51 True
J-145 True 500 4,502 54 4,500 35 J-51 True
J-146 True 500 4,503 53 4,500 35 J-51 True
J-147 True 500 4,504 47 4,500 35 J-51 True
J-148 True 500 4,505 51 4,500 35 J-51 True
J-149 True 500 4,508 45 4,500 35 J-51 True
J-150 True 500 3,597 20 3,593 36 J-151 True
J-151 True 500 3,974 22 3,970 20 J-150 True
J-152 True 500 4,502 34 4,500 31 J-150 True
J-153 True 500 4,504 43 4,500 35 J-51 True
J-154 True 500 4,507 26 4,500 31 J-150 True
J-155 True 500 2,873 20 2,871 41 J-158 True
J-156 True 500 3,829 20 3,826 38 J-51 True
J-157 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-158 True 500 4,500 20 4,500 43 J-5 True
J-159 True 500 2,389 20 2,389 43 J-160 True
J-160 True 500 1,631 20 1,631 23 J-162 True
J-161 True 500 1,531 21 1,525 20 J-162 True
J-162 True 500 1,309 20 1,306 21 J-163 True
J-163 True 500 1,251 20 1,251 23 J-162 True
J-164 True 500 1,221 22 1,214 20 J-170 True
J-165 True 500 1,231 28 1,229 20 J-170 True
J-166 True 500 1,251 39 1,244 20 J-170 True
J-167 True 500 1,242 38 1,235 20 J-170 True
J-168 True 500 1,224 25 1,223 20 J-170 True
J-169 True 500 1,209 23 1,209 20 J-170 True
J-170 True 500 1,162 20 1,161 25 J-159 True
J-171 True 500 1,218 22 1,216 20 J-170 True
J-172 True 500 1,203 20 1,202 21 J-170 True
J-173 True 500 1,221 23 1,221 20 J-170 True
J-174 True 500 1,181 20 1,180 23 J-170 True
J-175 True 500 1,225 24 1,223 20 J-170 True
J-176 True 500 1,224 20 1,223 20 J-170 True
J-177 True 500 1,231 28 1,228 20 J-170 True
J-178 True 500 1,229 26 1,228 20 J-170 True
J-179 True 500 1,236 31 1,236 20 J-170 True
J-180 True 500 1,233 30 1,233 20 J-170 True
J-181 True 500 1,225 26 1,224 20 J-170 True
J-182 True 500 1,232 35 1,230 20 J-170 True
J-183 True 500 1,331 22 1,322 20 J-162 True
J-184 True 500 1,349 22 1,342 20 J-162 True
J-185 True 500 1,350 20 1,350 20 J-162 True
J-186 True 500 1,264 20 1,263 23 J-188 True
J-187 True 500 1,365 21 1,363 20 J-162 True
J-188 True 500 1,288 21 1,287 20 J-186 True
J-189 True 500 1,265 20 1,261 22 J-186 True
J-190 True 500 1,239 20 1,239 22 J-189 True
J-191 True 500 1,243 21 1,239 20 J-190 True
J-192 True 500 1,372 24 1,370 20 J-162 True
J-193 True 500 1,376 26 1,374 20 J-170 True
J-194 True 500 1,353 29 1,352 20 J-170 True
J-195 True 500 1,336 31 1,334 20 J-170 True
J 196
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water 
Model.wtg

False 2,000 1,310 35 1,304 20 J-170 True
J-197 True 500 1,294 31 1,292 20 J-170 True
J-198 True 500 1,288 38 1,288 20 J-170 True
J-199 True 500 1,264 40 1,262 20 J-170 True
J-200 True 500 1,291 34 1,288 20 J-170 True
J-202 True 500 1,290 32 1,288 20 J-170 True
J-204 True 2,500 2,695 20 2,694 3 J-157 True
J-205 False 500 0 23 0 4 J-157 True
J-206 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-207 True 500 1,269 40 1,266 20 J-170 True
J-208 True 500 1,267 30 1,266 20 J-170 True
J-209 True 500 1,275 37 1,271 20 J-170 True
J-210 True 500 1,276 38 1,276 20 J-170 True
J-211 True 500 1,278 39 1,278 20 J-170 True
J-212 True 500 1,280 38 1,280 20 J-170 True
J-213 True 500 1,280 30 1,280 20 J-170 True
J-214 True 500 1,280 31 1,280 20 J-170 True
J-215 True 500 1,280 34 1,280 20 J-170 True
J-216 True 500 1,282 40 1,282 20 J-170 True
J-217 True 500 1,284 39 1,284 20 J-170 True
J-218 True 500 1,287 36 1,287 20 J-170 True
J-219 True 500 1,287 26 1,287 20 J-170 True
J-220 True 500 1,279 38 1,279 20 J-170 True
J-221 True 500 1,279 37 1,279 20 J-170 True
J-222 True 500 1,280 46 1,279 20 J-170 True
J-223 True 500 1,279 45 1,279 20 J-170 True
J-224 True 500 1,284 33 1,284 20 J-170 True
J-225 True 500 1,284 33 1,284 20 J-170 True
J-226 True 500 1,279 58 1,279 20 J-170 True
J-227 True 500 1,280 57 1,279 20 J-170 True
J-228 True 500 1,280 29 1,279 20 J-170 True
J-229 True 500 1,280 23 1,279 20 J-170 True
J-230 True 500 1,275 20 1,273 20 J-170 True
J-231 True 500 1,287 63 1,287 20 J-170 True
J-233 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-234 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-235 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-236 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-237 True 500 3,437 20 3,437 30 J-239 True
J-238 True 500 3,987 20 3,987 22 J-239 True
J-239 True 500 3,664 20 3,664 29 J-238 True
J-241 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-242 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-244 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-245 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-246 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-247 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-249 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
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Scenario: Park Avenue Base
Current Time Step: 0.000 h
FlexTable: Junction Table

ID Label Elevation 
(ft)

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

596 J-234 5,724.00 (N/A) (N/A) (N/A)
603 J-235 5,738.00 (N/A) (N/A) (N/A)
606 J-236 5,710.54 (N/A) (N/A) (N/A)
401 J-157 5,738.00 1 5,748.19 4

30 J-1 5,869.00 0 5,881.99 6
593 J-233 5,724.15 0 5,748.19 10
151 J-53 5,722.00 0 5,748.19 11

63 J-12 5,854.50 0 5,881.33 12
507 J-206 5,719.00 1 5,748.18 13

60 J-11 5,830.00 2 5,880.42 22
504 J-205 5,696.00 0 5,748.16 23
501 J-204 5,686.00 1 5,748.16 27
403 J-159 5,685.00 0 5,748.14 27

57 J-10 5,799.00 0 5,879.10 35
402 J-158 5,653.00 0 5,748.15 41

37 J-5 5,654.00 2 5,752.82 43
35 p 5,654.00 1 5,752.93 43
67 J-14 5,648.00 1 5,752.60 45
66 J-13 5,646.00 1 5,752.60 46

185 J-68 5,642.00 4 5,748.97 46
92 J-26 5,645.00 0 5,752.50 47
71 J-18 5,645.00 0 5,752.55 47
70 J-17 5,645.00 0 5,752.55 47
69 J-16 5,645.00 2 5,752.56 47
68 J-15 5,645.00 0 5,752.57 47

145 J-51 5,640.00 5 5,749.41 47
72 J-19 5,640.00 3 5,751.66 48

122 J-39 5,635.00 3 5,749.57 50
82 J-21 5,637.00 3 5,751.71 50

409 J-160 5,685.00 0 5,800.53 50
83 J-22 5,640.00 2 5,755.77 50
94 J-27 5,632.00 6 5,750.46 51
81 J-20 5,632.00 3 5,751.66 52

113 J-38 5,630.00 3 5,750.02 52
85 J-24 5,631.00 0 5,751.66 52
84 J-23 5,631.00 0 5,751.66 52

414 J-162 5,679.00 2 5,800.31 52
97 J-29 5,628.00 3 5,749.95 53

101 J-30 5,626.00 4 5,749.70 54
415 J-163 5,676.00 0 5,800.31 54
413 J-161 5,676.00 7 5,800.42 54
153 J-54 5,624.00 5 5,748.93 54
112 J-37 5,624.00 2 5,749.47 54

96 J-28 5,624.00 4 5,749.78 54
102 J-31 5,621.00 4 5,749.30 56
144 J-50 5,619.00 3 5,749.21 56
111 J-36 5,615.00 0 5,749.22 58
110 J-35 5,615.00 0 5,749.22 58
108 J-33 5,615.00 4 5,749.23 58
109 J-34 5,615.00 3 5,749.23 58
107 J-32 5,615.00 0 5,749.23 58
459 J-183 5,665.00 9 5,800.27 59
162 J-57 5,613.00 3 5,749.03 59
154 J-55 5,613.00 3 5,749.04 59
215 J-81 5,612.00 4 5,748.98 59
129 J-45 5,609.00 2 5,749.02 61
637 J-241 5,608.00 0 5,749.01 61
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163 J-58 5,608.00 3 5,749.04 61
155 J-56 5,608.00 3 5,749.04 61
126 J-42 5,608.00 0 5,749.07 61
125 J-41 5,608.00 3 5,749.07 61
124 J-40 5,608.00 0 5,749.07 61
127 J-43 5,606.00 4 5,749.02 62
128 J-44 5,606.00 0 5,749.02 62
164 J-59 5,604.00 5 5,749.02 63
133 J-49 5,604.00 0 5,749.04 63
186 J-69 5,603.00 2 5,748.98 63
187 J-70 5,603.00 2 5,748.99 63
620 J-238 5,603.00 0 5,749.04 63
146 J-52 5,603.00 3 5,749.04 63
426 J-170 5,654.00 1 5,800.11 63
460 J-184 5,654.00 7 5,800.22 63
313 J-122 5,602.00 3 5,748.94 64
173 J-62 5,602.00 2 5,748.99 64
131 J-47 5,601.00 4 5,749.00 64
132 J-48 5,601.00 0 5,749.00 64
130 J-46 5,601.00 0 5,749.00 64
623 J-239 5,601.00 0 5,749.03 64
461 J-185 5,652.00 0 5,800.19 64
189 J-72 5,599.00 0 5,749.01 65
191 J-74 5,599.00 3 5,749.01 65
640 J-242 5,599.00 0 5,749.01 65
190 J-73 5,599.00 0 5,749.01 65
311 J-120 5,598.00 3 5,748.95 65
302 J-119 5,598.00 4 5,748.95 65
203 J-77 5,598.00 3 5,749.00 65
192 J-75 5,598.00 0 5,749.00 65
416 J-164 5,649.00 7 5,800.11 65
204 J-78 5,597.00 3 5,749.00 66
193 J-76 5,597.00 3 5,749.00 66
425 J-169 5,648.00 0 5,800.11 66
432 J-174 5,647.00 1 5,800.11 66
165 J-60 5,595.00 4 5,748.99 67
429 J-171 5,646.00 2 5,800.11 67
430 J-172 5,645.00 1 5,800.11 67
206 J-80 5,593.00 0 5,748.99 67
188 J-71 5,592.00 3 5,748.99 68
466 J-187 5,643.00 3 5,800.16 68
179 J-66 5,591.00 5 5,748.98 68
431 J-173 5,642.00 0 5,800.11 68
216 J-82 5,590.00 4 5,748.98 69
217 J-83 5,590.00 0 5,748.98 69
205 J-79 5,590.00 3 5,748.99 69
465 J-186 5,641.00 1 5,800.16 69
617 J-237 5,589.00 0 5,749.01 69
438 J-176 5,640.00 1 5,800.10 69
437 J-175 5,639.00 2 5,800.10 70
467 J-188 5,639.00 1 5,800.16 70
177 J-64 5,587.00 3 5,748.96 70
178 J-65 5,587.00 1 5,748.96 70
222 J-84 5,587.00 3 5,748.96 70
231 J-88 5,583.00 3 5,748.97 72
232 J-89 5,583.00 0 5,748.97 72
420 J-168 5,634.00 1 5,800.11 72
223 J-85 5,582.00 0 5,748.96 72
224 J-86 5,582.00 4 5,748.96 72
225 J-87 5,582.00 3 5,748.96 72
468 J-189 5,633.00 4 5,800.15 72
478 J-192 5,632.00 3 5,800.15 73
556 J-230 5,523.00 1 5,691.79 73
235 J-92 5,580.00 8 5,748.96 73
417 J-165 5,631.00 3 5,800.10 73
441 J-177 5,631.00 3 5,800.10 73
442 J-178 5,631.00 1 5,800.10 73
4 4
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J-181 5,630.00 1 5,800.11 74
555 J-229 5,521.00 1 5,691.79 74
338 J-132 5,578.00 2 5,748.93 74
243 J-93 5,578.00 0 5,748.94 74
244 J-94 5,578.00 4 5,748.94 74
233 J-90 5,577.00 8 5,748.95 74
234 J-91 5,577.00 0 5,748.95 74
348 J-135 5,575.00 3 5,748.99 75
469 J-190 5,626.00 0 5,800.15 75
554 J-228 5,517.00 1 5,691.79 76
248 J-95 5,574.00 5 5,748.93 76
337 J-131 5,572.00 3 5,748.93 77
479 J-193 5,623.00 2 5,800.14 77
330 J-129 5,571.00 3 5,748.93 77
283 J-110 5,570.00 2 5,748.95 77
301 J-118 5,570.00 4 5,748.95 77
447 J-180 5,621.00 0 5,800.10 77
470 J-191 5,621.00 4 5,800.15 78
249 J-96 5,569.00 4 5,748.92 78
312 J-121 5,569.00 3 5,748.94 78

48 J-7 5,695.00 0 5,875.27 78
446 J-179 5,619.00 0 5,800.10 78
258 J-100 5,567.00 7 5,748.93 79
315 J-124 5,567.00 3 5,748.93 79
314 J-123 5,567.00 4 5,748.94 79
300 J-117 5,567.00 4 5,748.95 79
299 J-116 5,567.00 4 5,748.95 79
316 J-125 5,566.00 0 5,748.93 79
284 J-111 5,566.00 5 5,748.94 79
480 J-194 5,617.00 1 5,800.13 79

31 J-2 5,691.00 4 5,875.27 80
481 J-195 5,614.00 1 5,800.12 81
261 J-101 5,562.00 4 5,748.92 81
285 J-112 5,560.00 4 5,748.93 82
329 J-128 5,559.00 0 5,748.93 82
455 J-182 5,610.00 3 5,800.10 82
483 J-197 5,610.00 1 5,800.11 82
482 J-196 5,609.00 5 5,800.11 83
264 J-102 5,557.00 4 5,748.92 83
250 J-97 5,556.00 4 5,748.92 83
493 J-200 5,607.00 3 5,800.10 84
278 J-108 5,555.00 3 5,748.92 84
317 J-126 5,555.00 8 5,748.93 84
418 J-166 5,606.00 7 5,800.10 84
419 J-167 5,606.00 7 5,800.10 84

50 J-8 5,678.97 1 5,874.73 85
350 J-137 5,553.00 3 5,748.93 85
498 J-202 5,604.00 1 5,800.10 85
266 J-103 5,552.00 5 5,748.92 85
328 J-127 5,550.00 4 5,748.93 86
349 J-136 5,549.00 1 5,748.93 86
492 J-199 5,600.00 2 5,800.10 87
269 J-104 5,548.00 5 5,748.92 87
512 J-209 5,599.00 4 5,800.10 87
279 J-109 5,547.00 1 5,748.92 87
351 J-138 5,547.00 3 5,748.92 87
286 J-113 5,547.00 5 5,748.92 87
291 J-115 5,547.00 3 5,748.92 87
510 J-207 5,597.00 3 5,800.10 88
511 J-208 5,597.00 1 5,800.10 88
531 J-219 5,596.00 0 5,800.10 88
251 J-98 5,544.00 7 5,748.92 89
271 J-105 5,543.00 4 5,748.91 89
336 J-130 5,542.00 4 5,748.93 90
516 J-210 5,591.00 0 5,800.10 90
356 J-139 5,539.00 3 5,748.91 91
273 J-106 5,538.00 4 5,748.91 91

20
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

J-214 5,589.00 0 5,800.10 91
484 J-198 5,589.00 0 5,800.11 91
346 J-134 5,537.00 4 5,748.93 92
339 J-133 5,537.00 3 5,748.93 92
519 J-213 5,588.00 0 5,800.10 92
517 J-211 5,587.00 0 5,800.10 92
521 J-215 5,587.00 0 5,800.10 92
530 J-218 5,587.00 0 5,800.10 92

45 J-6 5,661.00 2 5,874.24 92
357 J-140 5,535.00 3 5,748.91 93
518 J-212 5,586.00 0 5,800.10 93
287 J-114 5,534.00 9 5,748.92 93
252 J-99 5,532.00 5 5,748.91 94
537 J-220 5,582.00 0 5,800.10 94

33 J-3 5,654.00 2 5,874.09 95
538 J-221 5,580.00 0 5,800.10 95
528 J-216 5,580.00 0 5,800.10 95
529 J-217 5,580.00 0 5,800.10 95
276 J-107 5,527.00 7 5,748.91 96
660 J-247 5,524.78 0 5,748.93 97
657 J-246 5,524.12 0 5,748.90 97
364 J-142 5,524.00 4 5,748.91 97
358 J-141 5,524.00 3 5,748.91 97
675 J-249 5,521.95 0 5,748.90 98

53 J-9 5,645.00 5 5,872.40 98
385 J-150 5,517.00 4 5,748.90 100
377 J-149 5,516.00 8 5,748.90 101
375 J-147 5,516.00 4 5,748.90 101
376 J-148 5,515.00 5 5,748.90 101
649 J-245 5,514.95 0 5,748.90 101
386 J-151 5,512.00 4 5,748.90 102
387 J-152 5,510.00 2 5,748.90 103
374 J-146 5,510.00 3 5,748.90 103
546 J-224 5,561.00 0 5,800.10 103
388 J-153 5,509.00 4 5,748.90 104
372 J-145 5,509.00 2 5,748.90 104
540 J-223 5,560.00 0 5,800.10 104
367 J-143 5,508.00 4 5,748.91 104
547 J-225 5,559.00 0 5,800.10 104
539 J-222 5,558.00 1 5,800.10 105
370 J-144 5,505.00 1 5,748.91 106
393 J-154 5,490.00 7 5,748.90 112
396 J-155 5,490.00 2 5,748.90 112
645 J-244 5,488.97 0 5,748.90 112
552 J-227 5,529.00 1 5,800.10 117
551 J-226 5,528.00 0 5,800.10 118
557 J-231 5,524.00 0 5,800.11 119
399 J-156 5,393.00 3 5,748.90 154
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Scenario: Park Avenue Base
Current Time Step: 0.000 h
FlexTable: Pipe Table

ID Label
Length 

(Scaled) 
(ft)

Start 
Node

Stop 
Node

Diameter 
(in)

Hazen-
Williams 

C
Flow 
(gpm)

Velocity 
(ft/s)

38 P-4 220 p J-5 16.0 130.0 906 1.45
40 P-5 9 J-3 PRV-1 16.0 130.0 907 1.45
41 P-6 7 PRV-1 p 6.0 130.0 907 10.29
47 P-2(2) 286 J-6 J-3 16.0 130.0 908 1.45
49 P-7 212 J-2 J-7 6.0 130.0 0 0.00
51 P-2(1)(1) 630 J-2 J-8 16.0 130.0 1,186 1.89
52 P-2(1)(2) 941 J-8 J-6 16.0 130.0 911 1.45
54 P-8 1,598 J-8 J-9 8.0 140.0 275 1.76
56 P-9 10 J-1 T-1 16.0 130.0 -1,192 1.90
59 P-1(2) 4,445 J-10 J-2 16.0 130.0 1,190 1.90
62 P-1(1)(2) 1,123 J-11 J-10 16.0 110.0 1,190 1.90
64 P-1(1)(1)(1) 770 J-1 J-12 16.0 130.0 1,192 1.90
65 P-1(1)(1)(2) 1,055 J-12 J-11 16.0 130.0 1,192 1.90
73 P-10 657 J-5 J-13 6.0 130.0 53 0.61
74 P-11 119 J-13 J-15 6.0 130.0 51 0.58
75 P-12 59 J-15 J-16 8.0 130.0 51 0.33
76 P-13 550 J-16 J-5 16.0 130.0 -851 1.36
77 P-14 139 J-13 J-14 4.0 130.0 1 0.01
78 P-15 16 J-16 J-17 16.0 130.0 900 1.44
79 P-16 17 J-17 J-18 16.0 130.0 554 0.88
80 P-17 350 J-17 J-19 8.0 130.0 346 2.21
86 P-18 329 J-19 J-20 8.0 130.0 15 0.09
87 P-19 48 J-24 J-20 8.0 130.0 -59 0.38
88 P-20 14 J-20 J-23 8.0 130.0 -47 0.30
89 P-21 208 J-23 J-21 6.0 130.0 -47 0.53
91 P-22 628 J-21 J-22 6.0 130.0 -268 3.04
93 P-23 63 J-18 J-26 12.0 130.0 554 1.57
95 P-24 988 J-26 J-27 10.0 130.0 554 2.26
98 P-25 337 J-27 J-28 10.0 130.0 548 2.24
99 P-26 331 J-28 J-29 8.0 130.0 -147 0.94

100 P-27 739 J-29 J-19 8.0 130.0 -328 2.09
103 P-28 322 J-28 J-31 10.0 130.0 464 1.90
104 P-29 329 J-31 J-30 8.0 130.0 -234 1.49
105 P-30 325 J-30 J-29 8.0 130.0 -179 1.14
106 P-31 695 J-30 J-24 4.0 130.0 -59 1.50
114 P-32 273 J-31 J-32 10.0 130.0 173 0.71
115 P-33 65 J-32 J-33 12.0 130.0 173 0.49
116 P-34 31 J-33 J-34 12.0 130.0 -16 0.05
117 P-35 66 J-34 J-35 12.0 130.0 88 0.25
118 P-36 67 J-33 J-36 12.0 130.0 186 0.53
119 P-37 847 J-34 J-37 8.0 130.0 -106 0.68
120 P-38 456 J-37 J-38 6.0 130.0 -108 1.23
121 P-39 383 J-38 J-21 6.0 130.0 -218 2.48
123 P-40 380 J-38 J-39 6.0 130.0 107 1.22
134 P-41 211 J-35 J-40 6.0 140.0 88 0.99
135 P-42 33 J-40 J-41 8.0 130.0 88 0.56
136 P-43 45 J-41 J-42 8.0 130.0 36 0.23
137 P-44 335 J-42 J-43 6.0 140.0 36 0.41
138 P-45 246 J-43 J-46 6.0 140.0 29 0.33
139 P-46 68 J-44 J-43 6.0 130.0 -1 0.02
140 P-47 387 J-45 J-43 6.0 130.0 -2 0.02
141 P-48 72 J-46 J-47 8.0 130.0 29 0.18
142 P-49 11 J-47 J-48 8.0 130.0 -59 0.38
143 P-50 105 J-48 J-49 6.0 130.0 -59 0.67
147 P-51 81 J-49 J-52 8.0 150.0 -59 0.38
148 P-52 890 J-52 J-50 8.0 150.0 -96 0.62
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149 P-53 1,031 J-50 J-51 8.0 150.0 -99 0.63
152 P-54 357 T-2 J-53 14.0 130.0 -652 1.36
156 P-55 1,017 J-53 J-54 14.0 130.0 -765 1.59
157 P-56 320 J-54 J-55 14.0 130.0 -504 1.05
158 P-57 332 J-55 J-56 14.0 130.0 -8 0.02
159 P-58 715 J-54 J-28 8.0 130.0 -227 1.45
160 P-59 716 J-55 J-31 14.0 130.0 -520 1.08
161 P-60 647 J-56 J-36 10.0 130.0 -186 0.76
166 P-61 333 J-57 J-58 8.0 130.0 -28 0.18
167 P-62 344 J-58 J-59 8.0 130.0 43 0.27
168 P-63 361 J-59 J-60 8.0 130.0 47 0.30
169 P-64 28 J-58 J-56 10.0 130.0 -175 0.71
171 P-65 32 J-55 J-57 4.0 130.0 22 0.56
172 P-66 740 J-59 J-41 8.0 130.0 -49 0.31
174 P-67 367 J-60 J-62 4.0 130.0 1 0.02
175 P-68 301 J-44 J-62 2.0 130.0 1 0.15
181 P-69 343 J-60 J-66 8.0 130.0 41 0.26
182 P-70 322 J-66 J-64 8.0 130.0 44 0.28
183 P-71 98 J-64 J-65 6.0 130.0 1 0.01
184 P-72 733 J-66 J-47 12.0 130.0 -84 0.24
194 P-73 717 J-54 J-68 8.0 130.0 -39 0.25
195 P-74 307 J-68 J-69 8.0 130.0 -43 0.28
196 P-75 23 J-69 J-70 8.0 130.0 -55 0.35
198 P-77 331 J-70 J-71 8.0 130.0 -12 0.08
199 P-78 285 J-71 J-72 8.0 130.0 -47 0.30
201 P-80 53 J-74 J-73 12.0 130.0 -102 0.29
202 P-81 306 J-73 J-58 10.0 130.0 -102 0.42
207 P-82 145 J-74 J-75 12.0 130.0 54 0.15
208 P-83 36 J-75 J-76 8.0 130.0 54 0.34
209 P-84 166 J-76 J-77 8.0 130.0 13 0.08
210 P-85 79 J-77 J-78 8.0 130.0 49 0.31
211 P-86 374 J-77 J-59 8.0 130.0 -39 0.25
212 P-87 275 J-78 J-79 8.0 130.0 16 0.10
213 P-88 133 J-79 J-80 6.0 130.0 -2 0.02
214 P-89 243 J-80 J-60 4.0 130.0 -2 0.04
218 P-90 385 J-69 J-81 6.0 130.0 10 0.11
219 P-91 344 J-81 J-82 6.0 130.0 6 0.07
220 P-92 51 J-82 J-83 12.0 130.0 -32 0.09
221 P-93 334 J-83 J-71 8.0 130.0 -32 0.21
226 P-94 329 J-82 J-84 8.0 130.0 34 0.22
227 P-95 269 J-84 J-85 4.0 130.0 5 0.13
228 P-96 63 J-85 J-87 8.0 130.0 5 0.03
229 P-97 44 J-87 J-86 8.0 130.0 -15 0.10
230 P-98 1,050 J-86 J-76 8.0 130.0 -38 0.24
236 P-99 1,160 J-78 J-92 8.0 130.0 31 0.20
237 P-100 1,056 J-79 J-92 6.0 130.0 15 0.17
238 P-101 293 J-92 J-91 6.0 130.0 14 0.16
239 P-102 54 J-91 J-90 8.0 130.0 14 0.09
240 P-103 332 J-66 J-88 12.0 130.0 75 0.21
241 P-104 40 J-88 J-89 8.0 130.0 10 0.06
242 P-105 1,101 J-88 J-90 12.0 130.0 62 0.18
245 P-106 265 J-89 J-93 4.0 130.0 10 0.26
246 P-107 25 J-93 J-94 8.0 130.0 10 0.06
247 P-108 352 J-94 J-64 8.0 130.0 -41 0.26
253 P-109 701 J-94 J-95 8.0 130.0 25 0.16
254 P-110 390 J-95 J-96 8.0 130.0 16 0.10
255 P-111 1,072 J-96 J-97 8.0 130.0 7 0.05
256 P-112 1,081 J-97 J-98 8.0 130.0 11 0.07
257 P-113 728 J-98 J-99 8.0 130.0 11 0.07
259 P-114 978 J-94 J-100 8.0 130.0 22 0.14
260 P-115 344 J-95 J-100 6.0 150.0 4 0.04
262 P-116 392 J-100 J-101 8.0 150.0 19 0.12
263 P-117 345 J-96 J-101 6.0 150.0 4 0.05
265 P-118 348 J-101 J-102 8.0 150.0 19 0.12
267 P-119 725 J-102 J-103 8.0 150.0 8 0.05
268 P-120 346 J-103 J-97 6.0 150.0 -9 0.10
270 P-121 361 J-103 J-104 8.0 150.0 12 0.08
2 2
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P-122 362 J-104 J-105 8.0 150.0 17 0.11
274 P-123 344 J-98 J-106 4.0 130.0 3 0.08
275 P-124 357 J-105 J-106 8.0 150.0 13 0.08
277 P-125 729 J-106 J-107 8.0 150.0 12 0.08
280 P-126 193 J-104 J-109 8.0 130.0 -11 0.07
281 P-127 1,093 J-109 J-108 8.0 130.0 -4 0.03
282 P-128 165 J-102 J-108 6.0 130.0 7 0.08
288 P-129 356 J-107 J-99 8.0 130.0 -19 0.12
289 P-130 185 J-99 J-114 8.0 130.0 -14 0.09
290 P-131 742 J-114 J-113 12.0 130.0 -46 0.13
292 P-132 81 J-115 J-113 8.0 130.0 9 0.05
293 P-133 306 J-113 J-98 6.0 130.0 10 0.11
294 P-134 1,085 J-113 J-112 12.0 130.0 -53 0.15
295 P-135 303 J-97 J-112 6.0 130.0 -17 0.19
296 P-136 358 J-112 J-111 12.0 130.0 -74 0.21
297 P-137 353 J-111 J-110 12.0 130.0 -66 0.19
298 P-138 369 J-110 J-90 12.0 130.0 -68 0.19
303 P-139 756 J-84 J-119 8.0 130.0 26 0.17
304 P-140 333 J-119 J-118 8.0 130.0 5 0.03
305 P-141 756 J-118 J-87 8.0 130.0 -18 0.11
306 P-142 188 J-118 J-117 4.0 130.0 1 0.04
307 P-143 771 J-86 J-117 8.0 130.0 19 0.12
308 P-144 230 J-117 J-116 6.0 130.0 -6 0.07
309 P-145 727 J-116 J-92 8.0 130.0 -23 0.15
310 P-146 311 J-116 J-111 6.0 130.0 13 0.15
318 P-147 334 J-119 J-120 8.0 130.0 17 0.11
319 P-148 380 J-120 J-122 8.0 130.0 7 0.04
320 P-149 334 J-122 J-123 4.0 130.0 4 0.10
321 P-150 336 J-120 J-121 8.0 130.0 7 0.05
322 P-151 384 J-123 J-121 8.0 130.0 -22 0.14
323 P-152 336 J-121 J-118 8.0 130.0 -18 0.11
324 P-153 1,072 J-117 J-126 8.0 130.0 22 0.14
325 P-154 366 J-123 J-124 8.0 130.0 22 0.14
326 P-155 94 J-124 J-125 8.0 130.0 2 0.02
327 P-156 231 J-125 J-126 4.0 130.0 2 0.06
331 P-157 386 J-124 J-129 8.0 130.0 17 0.11
332 P-158 126 J-129 J-128 8.0 130.0 2 0.02
333 P-159 202 J-128 J-127 4.0 130.0 2 0.06
334 P-160 387 J-127 J-126 8.0 130.0 -17 0.11
335 P-161 308 J-127 J-115 6.0 130.0 11 0.13
340 P-162 328 J-129 J-131 8.0 130.0 12 0.08
341 P-163 334 J-131 J-130 8.0 130.0 4 0.03
342 P-164 329 J-130 J-127 8.0 130.0 -4 0.02
343 P-165 362 J-131 J-132 8.0 130.0 5 0.03
344 P-166 336 J-132 J-133 8.0 130.0 3 0.02
345 P-167 359 J-133 J-130 8.0 130.0 -4 0.03
347 P-168 686 J-133 J-134 8.0 130.0 4 0.03
352 P-169 1,702 J-135 J-137 8.0 130.0 32 0.20
353 P-170 230 J-137 J-136 8.0 130.0 29 0.18
354 P-171 156 J-109 J-138 8.0 130.0 -8 0.05
355 P-172 378 J-138 J-136 8.0 130.0 -28 0.18
359 P-173 368 J-138 J-139 8.0 130.0 18 0.11
360 P-174 346 J-139 J-105 8.0 130.0 0 0.00
361 P-175 361 J-139 J-140 8.0 130.0 16 0.10
362 P-176 343 J-107 J-141 8.0 130.0 7 0.04
363 P-177 727 J-141 J-140 8.0 130.0 -9 0.06
365 P-178 370 J-141 J-142 6.0 130.0 4 0.04
366 P-179 1,103 J-140 J-142 6.0 130.0 4 0.04
368 P-180 1,454 J-143 J-142 6.0 130.0 -3 0.04
369 P-181 1,088 J-141 J-143 8.0 130.0 9 0.06
371 P-182 211 J-143 J-144 8.0 130.0 9 0.06
373 P-183 676 J-144 J-145 8.0 150.0 8 0.05
378 P-184 154 J-145 J-146 8.0 150.0 9 0.06
379 P-185 367 J-146 J-147 8.0 150.0 -4 0.03
380 P-186 155 J-147 J-148 8.0 150.0 -8 0.05
381 P-187 370 J-148 J-145 8.0 150.0 4 0.02
382 P-188 370 J-149 J-146 8.0 130.0 -11 0.07
383
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P-189 710 J-148 J-107 8.0 150.0 -18 0.11
390 P-192 158 J-150 J-151 8.0 130.0 -4 0.03
391 P-193 350 J-151 J-152 8.0 130.0 -7 0.05
392 P-194 61 J-152 J-153 8.0 130.0 -20 0.13
394 P-195 1,639 J-151 J-154 6.0 130.0 -1 0.01
397 P-197 1,163 J-153 J-155 8.0 130.0 2 0.01
398 P-198 1,199 J-152 J-154 12.0 130.0 10 0.03
406 P-202 495 J-158 J-159 16.0 130.0 112 0.18
408 P-203 114 J-159 PMP-1 8.0 130.0 112 0.71
410 P-204 78 J-160 PMP-1 8.0 130.0 -112 0.71
412 P-10000 146 J-159 J-160 0.5 50.0 0 0.22
421 P-206 336 J-160 J-161 8.0 130.0 112 0.71
422 P-207 928 J-161 J-162 8.0 130.0 64 0.41
423 P-208 327 J-163 J-162 8.0 130.0 0 0.00
424 P-209 1,549 J-161 J-164 6.0 130.0 41 0.46
427 P-210 63 J-164 J-169 8.0 130.0 21 0.13
428 P-211 303 J-169 J-170 8.0 130.0 1 0.01
433 P-212 263 J-169 J-171 8.0 130.0 20 0.13
434 P-213 317 J-171 J-172 8.0 130.0 1 0.01
435 P-214 254 J-171 J-173 8.0 130.0 17 0.11
436 P-215 348 J-173 J-174 8.0 130.0 1 0.01
439 P-216 206 J-173 J-175 8.0 130.0 16 0.10
440 P-217 303 J-175 J-176 8.0 130.0 1 0.01
443 P-218 372 J-175 J-177 8.0 130.0 12 0.08
444 P-219 27 J-177 J-165 8.0 130.0 9 0.06
445 P-220 159 J-177 J-178 8.0 130.0 1 0.01
448 P-221 954 J-165 J-180 8.0 130.0 3 0.02
449 P-222 655 J-180 J-167 8.0 130.0 3 0.02
450 P-223 512 J-167 J-166 8.0 130.0 4 0.02
451 P-224 865 J-166 J-179 8.0 130.0 -3 0.02
452 P-225 788 J-179 J-165 8.0 130.0 -3 0.02
453 P-226 822 J-164 J-168 8.0 130.0 13 0.08
456 P-227 213 J-168 J-181 8.0 130.0 12 0.08
457 P-228 946 J-181 J-182 8.0 130.0 11 0.07
458 P-229 490 J-182 J-167 8.0 130.0 8 0.05
462 P-230 408 J-162 J-183 8.0 130.0 62 0.39
463 P-231 723 J-183 J-184 8.0 130.0 52 0.33
464 P-232 376 J-184 J-185 8.0 130.0 46 0.29
471 P-233 594 J-185 J-187 8.0 130.0 46 0.29
472 P-234 505 J-187 J-188 8.0 130.0 10 0.06
473 P-235 138 J-188 J-186 8.0 130.0 1 0.00
474 P-236 430 J-188 J-189 8.0 130.0 8 0.05
475 P-237 400 J-189 J-190 8.0 130.0 4 0.03
476 P-238 265 J-190 J-191 8.0 130.0 2 0.01
477 P-239 287 J-191 J-190 8.0 130.0 -2 0.01
485 P-240 365 J-187 J-192 8.0 130.0 33 0.21
486 P-241 349 J-192 J-193 8.0 130.0 30 0.19
487 P-242 383 J-193 J-194 8.0 130.0 28 0.18
488 P-243 304 J-194 J-195 8.0 130.0 27 0.17
489 P-244 530 J-195 J-196 8.0 130.0 25 0.16
490 P-245 713 J-196 J-197 8.0 130.0 8 0.05
491 P-246 1,147 J-197 J-198 8.0 130.0 6 0.04
495 P-247 757 J-196 J-200 8.0 130.0 12 0.08
496 P-248 1,203 J-200 J-199 8.0 130.0 8 0.05
497 P-249 366 J-199 J-166 8.0 130.0 -1 0.00
499 P-250 276 J-202 J-200 8.0 130.0 -1 0.01
503 P-201(2) 711 J-204 J-158 16.0 130.0 112 0.18
506 P-201(1)(2) 810 J-205 J-204 16.0 130.0 113 0.18
508 P-201(1)(1)(1) 990 J-157 J-206 16.0 130.0 113 0.18
509 P-201(1)(1)(2) 1,183 J-206 J-205 16.0 130.0 113 0.18
513 P-251 757 J-208 J-207 8.0 130.0 -1 0.01
514 P-252 356 J-207 J-209 8.0 130.0 3 0.02
515 P-253 216 J-199 J-207 8.0 130.0 7 0.04
522 P-254 456 J-209 J-210 8.0 130.0 -1 0.01
523 P-255 233 J-210 J-211 8.0 130.0 -1 0.01
524 P-256 443 J-211 J-212 8.0 130.0 -4 0.02
525 P-257 217 J-212 J-215 8.0 130.0 0 0.00
26
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

P-258 357 J-215 J-213 8.0 130.0 0 0.00
527 P-259 173 J-215 J-214 8.0 130.0 0 0.00
532 P-260 476 J-212 J-216 8.0 130.0 -4 0.02
533 P-261 431 J-216 J-217 8.0 130.0 -6 0.04
534 P-262 1,058 J-217 J-218 8.0 130.0 -6 0.04
535 P-263 903 J-218 J-198 8.0 130.0 -6 0.04
536 P-264 477 J-218 J-219 8.0 130.0 0 0.00
541 P-265 394 J-211 J-220 8.0 130.0 2 0.01
542 P-266 350 J-220 J-221 8.0 130.0 1 0.00
543 P-267 1,171 J-221 J-223 8.0 130.0 1 0.00
544 P-268 396 J-223 J-222 8.0 130.0 -1 0.00
545 P-269 1,286 J-222 J-220 8.0 130.0 -2 0.01
548 P-270 1,117 J-217 J-224 8.0 130.0 0 0.00
549 P-271 297 J-224 J-225 8.0 130.0 0 0.00
550 P-272 282 J-224 J-225 8.0 130.0 0 0.00
558 P-273 3,737 J-198 J-231 12.0 130.0 0 0.00
559 P-274 2,079 J-222 J-226 8.0 130.0 0 0.00
560 P-275 1,692 J-226 J-223 8.0 130.0 -1 0.01
561 P-276 3,082 J-216 J-227 8.0 130.0 3 0.02
562 P-277 291 J-227 J-226 8.0 130.0 -1 0.01
563 P-278 108 J-227 PRV-2 8.0 130.0 2 0.02
564 P-279 2,535 PRV-2 J-228 8.0 130.0 2 0.02
565 P-280 300 J-228 J-229 8.0 130.0 2 0.01
566 P-281 253 J-229 J-230 8.0 130.0 1 0.01
588 P-282(1) 246 J-230 PRV-3 8.0 130.0 0 0.00
589 P-282(2) 13 PRV-3 J-231 8.0 130.0 0 0.00
594 P-200(1) 57 J-53 J-233 16.0 130.0 114 0.18
595 P-200(2) 368 J-233 J-157 16.0 130.0 114 0.18
598 P-286 3,357 J-234 J-3 16.0 150.0 (N/A) (N/A)
601 P-287 80 J-159 PRV-5 8.0 130.0 (N/A) (N/A)
602 P-288 63 PRV-5 J-160 8.0 130.0 (N/A) (N/A)
605 P-290 361 J-235 J-234 16.0 130.0 (N/A) (N/A)
607 P-289(1) 2,011 J-159 J-236 16.0 130.0 (N/A) (N/A)
608 P-289(2) 2,162 J-236 J-235 16.0 130.0 (N/A) (N/A)
613 P-291 66 J-9 PRV-6 8.0 150.0 270 1.72
614 P-292 134 PRV-6 J-22 8.0 130.0 270 1.72
615 P-293 745 J-39 J-51 8.0 150.0 105 0.67
618 P-294(1) 967 J-135 J-237 8.0 150.0 -35 0.22
622 P-294(2)(2) 267 J-238 J-52 8.0 150.0 -35 0.22
624 P-294(2)(1)(1) 591 J-237 J-239 8.0 150.0 -35 0.22
625 P-294(2)(1)(2) 270 J-239 J-238 8.0 150.0 -35 0.22
638 P-76(1) 341 J-70 J-241 8.0 130.0 -45 0.29
639 P-76(2) 342 J-241 J-57 8.0 130.0 -47 0.30
641 P-79(1) 68 J-72 J-242 12.0 130.0 -47 0.13
642 P-79(2) 26 J-242 J-74 12.0 130.0 -45 0.13
643 P-295 326 J-241 J-242 8.0 130.0 2 0.01
647 P-199(2)(2) 5,258 J-244 J-156 12.0 130.0 3 0.01
648 P-296 56 J-244 J-154 12.0 130.0 -3 0.01
651 P-196(2) 236 J-245 J-153 12.0 130.0 26 0.07
654 P-297(1) 65 J-245 PRV-8 6.0 130.0 (N/A) (N/A)
655 P-297(2) 48 PRV-8 J-149 6.0 130.0 (N/A) (N/A)
656 P-298 41 J-245 J-149 12.0 130.0 -26 0.07
659 P-191(2) 249 J-246 J-150 8.0 130.0 0 0.00
661 P-191(1)(1) 428 J-134 J-247 8.0 130.0 0 0.00
665 P-300 23 J-246 J-247 6.0 130.0 (N/A) (N/A)
673 P-303(1) 30 J-247 PRV-10 6.0 130.0 (N/A) (N/A)
674 P-303(2) 31 PRV-10 J-246 6.0 130.0 (N/A) (N/A)
676 P-190(1) 726 J-114 J-249 8.0 130.0 23 0.15
677 P-190(2) 358 J-249 J-149 12.0 130.0 23 0.07
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Scenario: Pressure Reducing Base
Current Time Step: 0.000 h
Fire Flow Node FlexTable: Fire Flow Report

Label
Satisfies 
Fire Flow 

Constraints?

Fire Flow 
(Needed) 

(gpm)

Flow 
(Total 

Available) 
(gpm)

Pressure 
(Calculated 
Residual) 

(psi)

Fire Flow 
(Available) 

(gpm)

Pressure 
(Calculated 

Zone 
Lower 

Limit) (psi)

Junction 
w/ 

Minimum 
Pressure 
(Zone)

Is Fire 
Flow Run 
Balanced?

J-1 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-2 True 500 3,644 46 3,641 20 J-10 True
J-3 True 500 3,642 53 3,641 20 J-10 True
p True 500 1,001 42 1,000 41 J-158 True
J-5 True 500 4,502 39 4,500 40 p True
J-6 True 500 3,643 51 3,641 20 J-10 True
J-7 True 500 2,543 20 2,543 26 J-10 True
J-8 True 500 3,641 48 3,641 20 J-10 True
J-9 True 500 2,477 20 2,472 27 J-10 True
J-10 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-11 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-12 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-13 True 500 3,506 21 3,504 20 J-14 True
J-14 True 500 836 20 835 41 J-158 True
J-15 True 500 4,500 36 4,500 36 J-14 True
J-16 True 500 4,502 42 4,500 40 J-5 True
J-17 True 500 4,500 42 4,500 40 J-5 True
J-18 True 500 4,500 42 4,500 40 J-5 True
J-19 True 500 4,503 31 4,500 35 J-22 True
J-20 True 500 4,182 20 4,179 20 J-24 True
J-21 True 500 2,571 21 2,569 20 J-22 True
J-22 True 500 1,050 20 1,048 41 J-158 True
J-23 True 500 4,150 20 4,150 21 J-20 True
J-24 True 500 3,941 20 3,941 24 J-20 True
J-26 True 500 4,500 41 4,500 40 J-5 True
J-27 True 500 4,506 40 4,500 40 J-158 True
J-28 True 500 4,504 47 4,500 40 J-158 True
J-29 True 500 4,503 39 4,500 40 J-158 True
J-30 True 500 4,504 36 4,500 40 J-158 True
J-31 True 500 4,504 49 4,500 40 J-158 True
J-32 True 500 4,500 48 4,500 40 J-158 True
J-33 True 500 4,504 48 4,500 40 J-158 True
J-34 True 500 4,503 48 4,500 40 J-158 True
J-35 True 500 4,500 47 4,500 40 J-158 True
J-36 True 500 4,500 48 4,500 40 J-158 True
J-37 True 500 3,181 20 3,179 28 J-39 True
J-38 True 500 2,299 22 2,296 20 J-39 True
J-39 True 500 1,283 20 1,280 41 J-158 True
J-40 True 500 4,500 33 4,500 35 J-41 True
J-41 True 500 4,503 34 4,500 34 J-42 True
J-42 True 500 4,500 31 4,500 34 J-51 True
J-43 True 500 3,795 21 3,791 20 J-45 True
J-44 True 500 3,007 20 3,007 34 J-45 True
J-45 True 500 1,651 20 1,649 41 J-158 True
J-46 True 500 4,201 32 4,201 20 J-51 True
J-47 True 500 4,106 37 4,102 20 J-51 True
J-48 True 500 4,002 37 4,002 20 J-51 True
J-49 True 500 2,347 36 2,347 20 J-51 True
J-50 True 500 890 29 887 20 J-51 True
J-51 True 500 634 20 629 41 J-158 True
J-52 True 500 1,944 36 1,941 20 J-51 True
J-53 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-54 True 500 4,505 49 4,500 40 J-158 True
J-55 True 500 4,503 53 4,500 40 J-158 True
J-56 True 500 4,503 54 4,500 40 J-158 True
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J-57 True 500 4,503 43 4,500 39 J-68 True
J-58 True 500 4,503 53 4,500 39 J-51 True
J-59 True 500 4,505 47 4,500 34 J-51 True
J-60 True 500 4,504 40 4,500 29 J-51 True
J-62 True 500 809 20 807 41 J-158 True
J-64 True 500 4,503 29 4,500 23 J-51 True
J-65 True 500 3,222 20 3,222 34 J-51 True
J-66 True 500 4,505 43 4,500 22 J-51 True
J-68 True 500 4,504 20 4,500 40 J-158 True
J-69 True 500 4,502 46 4,500 33 J-68 True
J-70 True 500 4,502 46 4,500 33 J-68 True
J-71 True 500 4,503 50 4,500 36 J-68 True
J-72 True 500 4,500 53 4,500 38 J-51 True
J-73 True 500 4,500 54 4,500 38 J-51 True
J-74 True 500 4,503 54 4,500 38 J-51 True
J-75 True 500 4,500 53 4,500 37 J-51 True
J-76 True 500 4,503 52 4,500 36 J-51 True
J-77 True 500 4,503 48 4,500 35 J-51 True
J-78 True 500 4,503 45 4,500 34 J-51 True
J-79 True 500 4,503 32 4,500 32 J-80 True
J-80 True 500 3,506 20 3,506 38 J-51 True
J-81 True 500 3,327 20 3,322 40 J-68 True
J-82 True 500 4,504 42 4,500 36 J-68 True
J-83 True 500 4,500 42 4,500 36 J-68 True
J-84 True 500 4,503 35 4,500 36 J-51 True
J-85 True 500 4,500 34 4,500 34 J-51 True
J-86 True 500 4,504 41 4,500 34 J-51 True
J-87 True 500 4,503 39 4,500 34 J-51 True
J-88 True 500 4,503 45 4,500 23 J-51 True
J-89 True 500 4,500 41 4,500 23 J-51 True
J-90 True 500 4,508 47 4,500 25 J-51 True
J-91 True 500 4,500 44 4,500 26 J-51 True
J-92 True 500 4,508 42 4,500 30 J-51 True
J-93 True 500 4,500 28 4,500 24 J-51 True
J-94 True 500 4,504 30 4,500 24 J-51 True
J-95 True 500 4,505 25 4,500 24 J-51 True
J-96 True 500 4,504 27 4,500 25 J-51 True
J-97 True 500 4,504 40 4,500 25 J-51 True
J-98 True 500 4,507 42 4,500 26 J-51 True
J-99 True 500 4,505 53 4,500 26 J-51 True
J-100 True 500 4,507 28 4,500 24 J-51 True
J-101 True 500 4,504 33 4,500 25 J-51 True
J-102 True 500 4,504 33 4,500 25 J-51 True
J-103 True 500 4,505 37 4,500 25 J-51 True
J-104 True 500 4,505 39 4,500 25 J-51 True
J-105 True 500 4,504 40 4,500 25 J-51 True
J-106 True 500 4,504 38 4,500 25 J-51 True
J-107 True 500 4,507 51 4,500 26 J-51 True
J-108 True 500 4,160 20 4,157 28 J-51 True
J-109 True 500 4,501 36 4,500 25 J-51 True
J-110 True 500 4,502 49 4,500 25 J-51 True
J-111 True 500 4,505 51 4,500 26 J-51 True
J-112 True 500 4,504 52 4,500 26 J-51 True
J-113 True 500 4,505 54 4,500 26 J-51 True
J-114 True 500 4,509 55 4,500 26 J-51 True
J-115 True 500 4,503 50 4,500 27 J-51 True
J-116 True 500 4,504 42 4,500 30 J-51 True
J-117 True 500 4,504 44 4,500 32 J-51 True
J-118 True 500 4,504 41 4,500 31 J-122 True
J-119 True 500 4,504 27 4,500 29 J-122 True
J-120 True 500 4,443 21 4,440 20 J-122 True
J-121 True 500 4,503 37 4,500 27 J-122 True
J-122 True 500 3,270 20 3,267 39 J-51 True
J-123 True 500 4,504 30 4,500 30 J-122 True
J-124 True 500 4,503 27 4,500 28 J-125 True
J-125 True 500 4,478 20 4,478 28 J-124 True
J-126 True 500 4,508 34 4,500 32 J-51 True
J-127 True 500 4,504 40 4,500 31 J-132 True
J 128
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True 500 4,348 20 4,348 26 J-129 True
J-129 True 500 4,503 21 4,500 26 J-132 True
J-130 True 500 4,429 33 4,425 20 J-132 True
J-131 True 500 4,341 21 4,338 20 J-132 True
J-132 True 500 3,789 20 3,787 35 J-131 True
J-133 True 500 4,053 31 4,050 20 J-132 True
J-134 True 500 2,892 20 2,888 40 J-51 True
J-135 True 500 1,642 20 1,638 41 J-158 True
J-136 True 500 3,167 31 3,167 20 J-135 True
J-137 True 500 2,767 30 2,764 20 J-135 True
J-138 True 500 4,469 32 4,467 20 J-135 True
J-139 True 500 4,503 39 4,500 25 J-51 True
J-140 True 500 4,503 33 4,500 25 J-51 True
J-141 True 500 4,503 44 4,500 26 J-51 True
J-142 True 500 3,880 20 3,876 31 J-51 True
J-143 True 500 4,504 34 4,500 26 J-51 True
J-144 True 500 4,501 35 4,500 26 J-51 True
J-145 True 500 4,502 46 4,500 26 J-51 True
J-146 True 500 4,503 46 4,500 26 J-51 True
J-147 True 500 4,504 40 4,500 26 J-51 True
J-148 True 500 4,505 44 4,500 26 J-51 True
J-149 True 500 4,508 38 4,500 26 J-51 True
J-150 True 500 4,093 20 4,089 26 J-151 True
J-151 True 500 4,291 20 4,287 23 J-150 True
J-152 True 500 4,502 22 4,500 25 J-153 True
J-153 True 500 4,504 24 4,500 26 J-152 True
J-154 True 500 4,284 20 4,277 26 J-152 True
J-155 True 500 1,970 20 1,968 41 J-158 True
J-156 True 500 3,412 20 3,409 35 J-154 True
J-157 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-158 True 500 4,500 20 4,500 42 J-5 True
J-159 True 500 2,376 20 2,376 43 J-160 True
J-160 True 500 1,630 20 1,630 23 J-162 True
J-161 True 500 1,530 21 1,524 20 J-162 True
J-162 True 500 1,308 20 1,306 21 J-163 True
J-163 True 500 1,251 20 1,251 23 J-162 True
J-164 True 500 1,220 22 1,213 20 J-170 True
J-165 True 500 1,231 28 1,228 20 J-170 True
J-166 True 500 1,251 39 1,244 20 J-170 True
J-167 True 500 1,241 38 1,235 20 J-170 True
J-168 True 500 1,224 25 1,223 20 J-170 True
J-169 True 500 1,209 23 1,209 20 J-170 True
J-170 True 500 1,162 20 1,161 25 J-159 True
J-171 True 500 1,218 22 1,216 20 J-170 True
J-172 True 500 1,203 20 1,202 21 J-170 True
J-173 True 500 1,220 23 1,220 20 J-170 True
J-174 True 500 1,181 20 1,180 23 J-170 True
J-175 True 500 1,224 24 1,222 20 J-170 True
J-176 True 500 1,223 20 1,222 20 J-170 True
J-177 True 500 1,230 28 1,227 20 J-170 True
J-178 True 500 1,229 26 1,228 20 J-170 True
J-179 True 500 1,235 31 1,235 20 J-170 True
J-180 True 500 1,233 30 1,233 20 J-170 True
J-181 True 500 1,225 26 1,224 20 J-170 True
J-182 True 500 1,232 35 1,229 20 J-170 True
J-183 True 500 1,330 22 1,321 20 J-162 True
J-184 True 500 1,348 22 1,341 20 J-162 True
J-185 True 500 1,350 20 1,350 20 J-162 True
J-186 True 500 1,263 20 1,263 23 J-188 True
J-187 True 500 1,365 21 1,362 20 J-162 True
J-188 True 500 1,287 21 1,286 20 J-186 True
J-189 True 500 1,265 20 1,261 22 J-186 True
J-190 True 500 1,239 20 1,239 22 J-189 True
J-191 True 500 1,243 21 1,239 20 J-190 True
J-192 True 500 1,371 24 1,369 20 J-162 True
J-193 True 500 1,376 26 1,374 20 J-170 True
J-194 True 500 1,353 29 1,351 20 J-170 True
J-195 True 500 1,335 31 1,334 20 J-170 True
J 196
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False 2,000 1,309 35 1,304 20 J-170 True
J-197 True 500 1,293 31 1,292 20 J-170 True
J-198 True 500 1,287 38 1,287 20 J-170 True
J-199 True 500 1,263 40 1,261 20 J-170 True
J-200 True 500 1,290 34 1,288 20 J-170 True
J-202 True 500 1,289 32 1,288 20 J-170 True
J-204 True 2,500 2,677 20 2,676 3 J-157 True
J-205 False 500 0 23 0 4 J-157 True
J-206 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-207 True 500 1,268 40 1,266 20 J-170 True
J-208 True 500 1,267 30 1,266 20 J-170 True
J-209 True 500 1,275 37 1,271 20 J-170 True
J-210 True 500 1,276 38 1,276 20 J-170 True
J-211 True 500 1,278 39 1,278 20 J-170 True
J-212 True 500 1,279 38 1,279 20 J-170 True
J-213 True 500 1,279 30 1,279 20 J-170 True
J-214 True 500 1,279 31 1,279 20 J-170 True
J-215 True 500 1,279 34 1,279 20 J-170 True
J-216 True 500 1,281 40 1,281 20 J-170 True
J-217 True 500 1,284 39 1,284 20 J-170 True
J-218 True 500 1,286 36 1,286 20 J-170 True
J-219 True 500 1,286 26 1,286 20 J-170 True
J-220 True 500 1,278 38 1,278 20 J-170 True
J-221 True 500 1,278 37 1,278 20 J-170 True
J-222 True 500 1,280 46 1,279 20 J-170 True
J-223 True 500 1,279 45 1,279 20 J-170 True
J-224 True 500 1,284 33 1,284 20 J-170 True
J-225 True 500 1,284 33 1,284 20 J-170 True
J-226 True 500 1,279 58 1,279 20 J-170 True
J-227 True 500 1,280 57 1,279 20 J-170 True
J-228 True 500 1,279 29 1,279 20 J-170 True
J-229 True 500 1,279 23 1,279 20 J-170 True
J-230 True 500 1,274 20 1,273 20 J-170 True
J-231 True 500 1,287 63 1,287 20 J-170 True
J-233 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-234 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-235 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-236 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-237 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-238 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-239 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-241 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-242 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-244 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-245 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-246 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-247 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-249 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
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Scenario: Pressure Reducing Base
Current Time Step: 0.000 h
FlexTable: Junction Table

ID Label Elevation 
(ft)

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

596 J-234 5,724.00 (N/A) (N/A) (N/A)
603 J-235 5,738.00 (N/A) (N/A) (N/A)
606 J-236 5,710.54 (N/A) (N/A) (N/A)
617 J-237 5,587.93 (N/A) (N/A) (N/A)
620 J-238 5,599.43 (N/A) (N/A) (N/A)
623 J-239 5,595.82 (N/A) (N/A) (N/A)
401 J-157 5,738.00 1 5,748.12 4

30 J-1 5,869.00 0 5,881.99 6
593 J-233 5,724.15 0 5,748.12 10
151 J-53 5,722.00 0 5,748.12 11

63 J-12 5,854.50 0 5,881.47 12
507 J-206 5,719.00 1 5,748.11 13

60 J-11 5,830.00 2 5,880.74 22
504 J-205 5,696.00 0 5,748.09 23
501 J-204 5,686.00 1 5,748.09 27
403 J-159 5,685.00 0 5,748.07 27

57 J-10 5,799.00 0 5,879.70 35
402 J-158 5,653.00 0 5,748.08 41
657 J-246 5,524.12 0 5,621.90 42

37 J-5 5,654.00 2 5,752.67 43
35 p 5,654.00 1 5,752.81 43
67 J-14 5,648.00 1 5,752.39 45

385 J-150 5,517.00 4 5,621.90 45
66 J-13 5,646.00 1 5,752.39 46

185 J-68 5,642.00 4 5,748.63 46
649 J-245 5,514.95 0 5,621.91 46

92 J-26 5,645.00 0 5,752.27 46
71 J-18 5,645.00 0 5,752.32 46
70 J-17 5,645.00 0 5,752.33 46
69 J-16 5,645.00 2 5,752.34 46
68 J-15 5,645.00 0 5,752.34 46

145 J-51 5,640.00 5 5,748.51 47
386 J-151 5,512.00 4 5,621.90 48

83 J-22 5,640.00 2 5,750.26 48
72 J-19 5,640.00 3 5,750.82 48

387 J-152 5,510.00 2 5,621.90 48
388 J-153 5,509.00 4 5,621.90 49

82 J-21 5,637.00 3 5,750.26 49
122 J-39 5,635.00 3 5,749.72 50
409 J-160 5,685.00 0 5,800.46 50

94 J-27 5,632.00 6 5,750.12 51
81 J-20 5,632.00 3 5,750.58 51
84 J-23 5,631.00 0 5,750.58 52
85 J-24 5,631.00 0 5,750.58 52

113 J-38 5,630.00 3 5,749.72 52
414 J-162 5,679.00 2 5,800.25 52

97 J-29 5,628.00 3 5,749.50 53
101 J-30 5,626.00 4 5,749.28 53
415 J-163 5,676.00 0 5,800.25 54
413 J-161 5,676.00 7 5,800.35 54
153 J-54 5,624.00 5 5,748.63 54
112 J-37 5,624.00 2 5,749.13 54

96 J-28 5,624.00 4 5,749.40 54
102 J-31 5,621.00 4 5,748.94 55
144 J-50 5,619.00 3 5,748.52 56
393 J-154 5,490.00 7 5,621.90 57
396 J-155 5,490.00 2 5,621.90 57
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645 J-244 5,488.97 0 5,621.90 58
111 J-36 5,615.00 0 5,748.86 58
110 J-35 5,615.00 0 5,748.87 58
108 J-33 5,615.00 4 5,748.87 58
109 J-34 5,615.00 3 5,748.87 58
107 J-32 5,615.00 0 5,748.88 58
459 J-183 5,665.00 9 5,800.20 58
162 J-57 5,613.00 3 5,748.68 59
154 J-55 5,613.00 3 5,748.71 59
215 J-81 5,612.00 4 5,748.62 59
129 J-45 5,609.00 2 5,748.58 60
637 J-241 5,608.00 0 5,748.65 61
126 J-42 5,608.00 0 5,748.68 61
125 J-41 5,608.00 3 5,748.68 61
124 J-40 5,608.00 0 5,748.69 61
163 J-58 5,608.00 3 5,748.69 61
155 J-56 5,608.00 3 5,748.70 61
127 J-43 5,606.00 4 5,748.58 62
128 J-44 5,606.00 0 5,748.58 62
133 J-49 5,604.00 0 5,748.53 63
164 J-59 5,604.00 5 5,748.64 63
146 J-52 5,603.00 3 5,748.53 63
186 J-69 5,603.00 2 5,748.64 63
187 J-70 5,603.00 2 5,748.64 63
426 J-170 5,654.00 1 5,800.04 63
460 J-184 5,654.00 7 5,800.15 63
313 J-122 5,602.00 3 5,748.55 63
173 J-62 5,602.00 2 5,748.58 63
131 J-47 5,601.00 4 5,748.53 64
132 J-48 5,601.00 0 5,748.53 64
130 J-46 5,601.00 0 5,748.53 64
461 J-185 5,652.00 0 5,800.12 64
189 J-72 5,599.00 0 5,748.65 65
191 J-74 5,599.00 3 5,748.65 65
640 J-242 5,599.00 0 5,748.65 65
190 J-73 5,599.00 0 5,748.65 65
311 J-120 5,598.00 3 5,748.55 65
302 J-119 5,598.00 4 5,748.55 65
203 J-77 5,598.00 3 5,748.63 65
192 J-75 5,598.00 0 5,748.64 65
416 J-164 5,649.00 7 5,800.04 65
204 J-78 5,597.00 3 5,748.61 66
193 J-76 5,597.00 3 5,748.64 66
425 J-169 5,648.00 0 5,800.04 66
432 J-174 5,647.00 1 5,800.04 66
165 J-60 5,595.00 4 5,748.58 66
429 J-171 5,646.00 2 5,800.04 67
430 J-172 5,645.00 1 5,800.04 67
206 J-80 5,593.00 0 5,748.60 67
188 J-71 5,592.00 3 5,748.64 68
466 J-187 5,643.00 3 5,800.09 68
179 J-66 5,591.00 5 5,748.53 68
431 J-173 5,642.00 0 5,800.04 68
205 J-79 5,590.00 3 5,748.60 69
216 J-82 5,590.00 4 5,748.62 69
217 J-83 5,590.00 0 5,748.62 69
465 J-186 5,641.00 1 5,800.09 69
438 J-176 5,640.00 1 5,800.03 69
437 J-175 5,639.00 2 5,800.03 70
467 J-188 5,639.00 1 5,800.09 70
177 J-64 5,587.00 3 5,748.51 70
178 J-65 5,587.00 1 5,748.51 70
222 J-84 5,587.00 3 5,748.59 70
231 J-88 5,583.00 3 5,748.52 72
232 J-89 5,583.00 0 5,748.52 72
420 J-168 5,634.00 1 5,800.04 72
225 J-87 5,582.00 3 5,748.56 72
223
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J-85 5,582.00 0 5,748.56 72
224 J-86 5,582.00 4 5,748.56 72
468 J-189 5,633.00 4 5,800.08 72
478 J-192 5,632.00 3 5,800.08 73
235 J-92 5,580.00 8 5,748.55 73
556 J-230 5,523.00 1 5,691.79 73
417 J-165 5,631.00 3 5,800.03 73
441 J-177 5,631.00 3 5,800.03 73
442 J-178 5,631.00 1 5,800.03 73
454 J-181 5,630.00 1 5,800.04 74
243 J-93 5,578.00 0 5,748.49 74
244 J-94 5,578.00 4 5,748.49 74
338 J-132 5,578.00 2 5,748.51 74
555 J-229 5,521.00 1 5,691.79 74
233 J-90 5,577.00 8 5,748.51 74
234 J-91 5,577.00 0 5,748.51 74
348 J-135 5,575.00 3 5,748.45 75
469 J-190 5,626.00 0 5,800.08 75
248 J-95 5,574.00 5 5,748.47 75
554 J-228 5,517.00 1 5,691.79 76
337 J-131 5,572.00 3 5,748.51 76
479 J-193 5,623.00 2 5,800.07 77
330 J-129 5,571.00 3 5,748.51 77
283 J-110 5,570.00 2 5,748.51 77
301 J-118 5,570.00 4 5,748.55 77
447 J-180 5,621.00 0 5,800.03 77
470 J-191 5,621.00 4 5,800.08 77
249 J-96 5,569.00 4 5,748.47 78
312 J-121 5,569.00 3 5,748.54 78
446 J-179 5,619.00 0 5,800.03 78
258 J-100 5,567.00 7 5,748.47 79
315 J-124 5,567.00 3 5,748.52 79
314 J-123 5,567.00 4 5,748.53 79
299 J-116 5,567.00 4 5,748.54 79
300 J-117 5,567.00 4 5,748.54 79

48 J-7 5,695.00 0 5,876.66 79
284 J-111 5,566.00 5 5,748.50 79
316 J-125 5,566.00 0 5,748.52 79
480 J-194 5,617.00 1 5,800.06 79

31 J-2 5,691.00 4 5,876.66 80
481 J-195 5,614.00 1 5,800.05 80
261 J-101 5,562.00 4 5,748.46 81
285 J-112 5,560.00 4 5,748.49 82
329 J-128 5,559.00 0 5,748.51 82
455 J-182 5,610.00 3 5,800.03 82
483 J-197 5,610.00 1 5,800.04 82
482 J-196 5,609.00 5 5,800.04 83
264 J-102 5,557.00 4 5,748.46 83
250 J-97 5,556.00 4 5,748.47 83
493 J-200 5,607.00 3 5,800.03 84
278 J-108 5,555.00 3 5,748.46 84
317 J-126 5,555.00 8 5,748.51 84
418 J-166 5,606.00 7 5,800.03 84
419 J-167 5,606.00 7 5,800.03 84
350 J-137 5,553.00 3 5,748.45 85
498 J-202 5,604.00 1 5,800.03 85
266 J-103 5,552.00 5 5,748.46 85

50 J-8 5,678.97 1 5,876.24 85
328 J-127 5,550.00 4 5,748.51 86
349 J-136 5,549.00 1 5,748.45 86
492 J-199 5,600.00 2 5,800.03 87
269 J-104 5,548.00 5 5,748.45 87
512 J-209 5,599.00 4 5,800.03 87
351 J-138 5,547.00 3 5,748.45 87
279 J-109 5,547.00 1 5,748.45 87
286 J-113 5,547.00 5 5,748.48 87
291 J-115 5,547.00 3 5,748.48 87

10

Page 3 of 4

2/11/2020file:///C:/Users/ACARTER/AppData/Local/Temp/Bentley/WaterCAD/z1ssh0ft.xml



J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

J-207 5,597.00 3 5,800.03 88
511 J-208 5,597.00 1 5,800.03 88
531 J-219 5,596.00 0 5,800.03 88
251 J-98 5,544.00 7 5,748.46 88
271 J-105 5,543.00 4 5,748.45 89
336 J-130 5,542.00 4 5,748.51 89
516 J-210 5,591.00 0 5,800.03 90
356 J-139 5,539.00 3 5,748.45 91
273 J-106 5,538.00 4 5,748.45 91
520 J-214 5,589.00 0 5,800.03 91
484 J-198 5,589.00 0 5,800.04 91
346 J-134 5,537.00 4 5,748.51 92
339 J-133 5,537.00 3 5,748.51 92
519 J-213 5,588.00 0 5,800.03 92
517 J-211 5,587.00 0 5,800.03 92
521 J-215 5,587.00 0 5,800.03 92
530 J-218 5,587.00 0 5,800.03 92
357 J-140 5,535.00 3 5,748.45 92
518 J-212 5,586.00 0 5,800.03 93
287 J-114 5,534.00 9 5,748.46 93

45 J-6 5,661.00 2 5,875.60 93
252 J-99 5,532.00 5 5,748.46 94
537 J-220 5,582.00 0 5,800.03 94
538 J-221 5,580.00 0 5,800.03 95
528 J-216 5,580.00 0 5,800.03 95
529 J-217 5,580.00 0 5,800.03 95

33 J-3 5,654.00 2 5,875.41 96
276 J-107 5,527.00 7 5,748.45 96
660 J-247 5,524.78 0 5,748.51 97
364 J-142 5,524.00 4 5,748.45 97
358 J-141 5,524.00 3 5,748.45 97
675 J-249 5,521.95 0 5,748.45 98
399 J-156 5,393.00 3 5,621.90 99

53 J-9 5,645.00 5 5,876.23 100
377 J-149 5,516.00 8 5,748.45 101
375 J-147 5,516.00 4 5,748.45 101
376 J-148 5,515.00 5 5,748.45 101
374 J-146 5,510.00 3 5,748.45 103
546 J-224 5,561.00 0 5,800.03 103
372 J-145 5,509.00 2 5,748.45 104
540 J-223 5,560.00 0 5,800.03 104
367 J-143 5,508.00 4 5,748.45 104
547 J-225 5,559.00 0 5,800.03 104
539 J-222 5,558.00 1 5,800.03 105
370 J-144 5,505.00 1 5,748.45 105
552 J-227 5,529.00 1 5,800.03 117
551 J-226 5,528.00 0 5,800.03 118
557 J-231 5,524.00 0 5,800.04 119
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Scenario: Pressure Reducing Base
Current Time Step: 0.000 h
FlexTable: Pipe Table

ID Label
Length 

(Scaled) 
(ft)

Start 
Node

Stop 
Node

Diameter 
(in)

Hazen-
Williams 

C
Flow 
(gpm)

Velocity 
(ft/s)

38 P-4 220 p J-5 16.0 130.0 1,035 1.65
40 P-5 9 J-3 PRV-1 16.0 130.0 1,036 1.65
41 P-6 7 PRV-1 p 6.0 130.0 1,036 11.76
47 P-2(2) 286 J-6 J-3 16.0 130.0 1,038 1.66
49 P-7 212 J-2 J-7 6.0 130.0 0 0.00
51 P-2(1)(1) 630 J-2 J-8 16.0 130.0 1,046 1.67
52 P-2(1)(2) 941 J-8 J-6 16.0 130.0 1,040 1.66
54 P-8 1,598 J-8 J-9 8.0 140.0 5 0.03
56 P-9 10 J-1 T-1 16.0 130.0 -1,051 1.68
59 P-1(2) 4,445 J-10 J-2 16.0 130.0 1,050 1.67
62 P-1(1)(2) 1,123 J-11 J-10 16.0 110.0 1,050 1.67
64 P-1(1)(1)(1) 770 J-1 J-12 16.0 130.0 1,051 1.68
65 P-1(1)(1)(2) 1,055 J-12 J-11 16.0 130.0 1,051 1.68
73 P-10 657 J-5 J-13 6.0 130.0 61 0.69
74 P-11 119 J-13 J-15 6.0 130.0 59 0.67
75 P-12 59 J-15 J-16 8.0 130.0 59 0.38
76 P-13 550 J-16 J-5 16.0 130.0 -973 1.55
77 P-14 139 J-13 J-14 4.0 130.0 1 0.01
78 P-15 16 J-16 J-17 16.0 130.0 1,029 1.64
79 P-16 17 J-17 J-18 16.0 130.0 570 0.91
80 P-17 350 J-17 J-19 8.0 130.0 459 2.93
86 P-18 329 J-19 J-20 8.0 130.0 173 1.10
87 P-19 48 J-24 J-20 8.0 130.0 -47 0.30
88 P-20 14 J-20 J-23 8.0 130.0 123 0.78
89 P-21 208 J-23 J-21 6.0 130.0 123 1.39
91 P-22 628 J-21 J-22 6.0 130.0 2 0.02
93 P-23 63 J-18 J-26 12.0 130.0 570 1.62
95 P-24 988 J-26 J-27 10.0 130.0 570 2.33
98 P-25 337 J-27 J-28 10.0 130.0 564 2.30
99 P-26 331 J-28 J-29 8.0 130.0 -112 0.71

100 P-27 739 J-29 J-19 8.0 130.0 -284 1.81
103 P-28 322 J-28 J-31 10.0 130.0 455 1.86
104 P-29 329 J-31 J-30 8.0 130.0 -213 1.36
105 P-30 325 J-30 J-29 8.0 130.0 -170 1.08
106 P-31 695 J-30 J-24 4.0 130.0 -47 1.20
114 P-32 273 J-31 J-32 10.0 130.0 169 0.69
115 P-33 65 J-32 J-33 12.0 130.0 169 0.48
116 P-34 31 J-33 J-34 12.0 130.0 -11 0.03
117 P-35 66 J-34 J-35 12.0 130.0 97 0.27
118 P-36 67 J-33 J-36 12.0 130.0 176 0.50
119 P-37 847 J-34 J-37 8.0 130.0 -110 0.70
120 P-38 456 J-37 J-38 6.0 130.0 -112 1.28
121 P-39 383 J-38 J-21 6.0 130.0 -118 1.34
123 P-40 380 J-38 J-39 6.0 130.0 3 0.03
134 P-41 211 J-35 J-40 6.0 140.0 97 1.10
135 P-42 33 J-40 J-41 8.0 130.0 97 0.62
136 P-43 45 J-41 J-42 8.0 130.0 52 0.33
137 P-44 335 J-42 J-43 6.0 140.0 52 0.59
138 P-45 246 J-43 J-46 6.0 140.0 45 0.52
139 P-46 68 J-44 J-43 6.0 130.0 0 0.01
140 P-47 387 J-45 J-43 6.0 130.0 -2 0.02
141 P-48 72 J-46 J-47 8.0 130.0 45 0.29
142 P-49 11 J-47 J-48 8.0 130.0 11 0.07
143 P-50 105 J-48 J-49 6.0 130.0 11 0.12
147 P-51 81 J-49 J-52 6.0 140.0 11 0.12
148 P-52 890 J-52 J-50 6.0 140.0 8 0.09
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149 P-53 1,031 J-50 J-51 6.0 140.0 5 0.06
152 P-54 357 T-2 J-53 14.0 130.0 -511 1.07
156 P-55 1,017 J-53 J-54 14.0 130.0 -625 1.30
157 P-56 320 J-54 J-55 14.0 130.0 -406 0.85
158 P-57 332 J-55 J-56 14.0 130.0 58 0.12
159 P-58 715 J-54 J-28 8.0 130.0 -216 1.38
160 P-59 716 J-55 J-31 14.0 130.0 -496 1.03
161 P-60 647 J-56 J-36 10.0 130.0 -176 0.72
166 P-61 333 J-57 J-58 8.0 130.0 -30 0.19
167 P-62 344 J-58 J-59 8.0 130.0 75 0.48
168 P-63 361 J-59 J-60 8.0 130.0 76 0.49
169 P-64 28 J-58 J-56 10.0 130.0 -232 0.95
171 P-65 32 J-55 J-57 4.0 130.0 28 0.72
172 P-66 740 J-59 J-41 8.0 130.0 -42 0.27
174 P-67 367 J-60 J-62 4.0 130.0 2 0.04
175 P-68 301 J-44 J-62 2.0 130.0 0 0.05
181 P-69 343 J-60 J-66 8.0 130.0 79 0.51
182 P-70 322 J-66 J-64 8.0 130.0 47 0.30
183 P-71 98 J-64 J-65 6.0 130.0 1 0.01
184 P-72 733 J-66 J-47 12.0 130.0 -31 0.09
194 P-73 717 J-54 J-68 8.0 130.0 -8 0.05
195 P-74 307 J-68 J-69 8.0 130.0 -11 0.07
196 P-75 23 J-69 J-70 8.0 130.0 -29 0.19
198 P-77 331 J-70 J-71 8.0 130.0 8 0.05
199 P-78 285 J-71 J-72 8.0 130.0 -40 0.25
201 P-80 53 J-74 J-73 12.0 130.0 -124 0.35
202 P-81 306 J-73 J-58 10.0 130.0 -124 0.51
207 P-82 145 J-74 J-75 12.0 130.0 97 0.28
208 P-83 36 J-75 J-76 8.0 130.0 97 0.62
209 P-84 166 J-76 J-77 8.0 130.0 45 0.29
210 P-85 79 J-77 J-78 8.0 130.0 78 0.50
211 P-86 374 J-77 J-59 8.0 130.0 -35 0.23
212 P-87 275 J-78 J-79 8.0 130.0 31 0.20
213 P-88 133 J-79 J-80 6.0 130.0 9 0.10
214 P-89 243 J-80 J-60 4.0 130.0 9 0.22
218 P-90 385 J-69 J-81 6.0 130.0 16 0.18
219 P-91 344 J-81 J-82 6.0 130.0 12 0.14
220 P-92 51 J-82 J-83 12.0 130.0 -45 0.13
221 P-93 334 J-83 J-71 8.0 130.0 -45 0.29
226 P-94 329 J-82 J-84 8.0 130.0 53 0.34
227 P-95 269 J-84 J-85 4.0 130.0 10 0.25
228 P-96 63 J-85 J-87 8.0 130.0 10 0.06
229 P-97 44 J-87 J-86 8.0 130.0 -14 0.09
230 P-98 1,050 J-86 J-76 8.0 130.0 -50 0.32
236 P-99 1,160 J-78 J-92 8.0 130.0 44 0.28
237 P-100 1,056 J-79 J-92 6.0 130.0 20 0.23
238 P-101 293 J-92 J-91 6.0 130.0 31 0.35
239 P-102 54 J-91 J-90 8.0 130.0 31 0.20
240 P-103 332 J-66 J-88 12.0 130.0 58 0.16
241 P-104 40 J-88 J-89 8.0 130.0 11 0.07
242 P-105 1,101 J-88 J-90 12.0 130.0 44 0.13
245 P-106 265 J-89 J-93 4.0 130.0 11 0.29
246 P-107 25 J-93 J-94 8.0 130.0 11 0.07
247 P-108 352 J-94 J-64 8.0 130.0 -43 0.28
253 P-109 701 J-94 J-95 8.0 130.0 27 0.17
254 P-110 390 J-95 J-96 8.0 130.0 16 0.10
255 P-111 1,072 J-96 J-97 8.0 130.0 4 0.02
256 P-112 1,081 J-97 J-98 8.0 130.0 7 0.05
257 P-113 728 J-98 J-99 8.0 130.0 11 0.07
259 P-114 978 J-94 J-100 8.0 130.0 24 0.15
260 P-115 344 J-95 J-100 6.0 150.0 6 0.06
262 P-116 392 J-100 J-101 8.0 150.0 22 0.14
263 P-117 345 J-96 J-101 6.0 150.0 8 0.09
265 P-118 348 J-101 J-102 8.0 150.0 27 0.17
267 P-119 725 J-102 J-103 8.0 150.0 11 0.07
268 P-120 346 J-103 J-97 6.0 150.0 -17 0.19
270 P-121 361 J-103 J-104 8.0 150.0 22 0.14
2 2
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P-122 362 J-104 J-105 8.0 150.0 11 0.07
274 P-123 344 J-98 J-106 4.0 130.0 6 0.15
275 P-124 357 J-105 J-106 8.0 150.0 1 0.00
277 P-125 729 J-106 J-107 8.0 150.0 2 0.02
280 P-126 193 J-104 J-109 8.0 130.0 6 0.04
281 P-127 1,093 J-109 J-108 8.0 130.0 -9 0.06
282 P-128 165 J-102 J-108 6.0 130.0 12 0.14
288 P-129 356 J-107 J-99 8.0 130.0 -31 0.20
289 P-130 185 J-99 J-114 8.0 130.0 -25 0.16
290 P-131 742 J-114 J-113 12.0 130.0 -63 0.18
292 P-132 81 J-115 J-113 8.0 130.0 25 0.16
293 P-133 306 J-113 J-98 6.0 130.0 17 0.19
294 P-134 1,085 J-113 J-112 12.0 130.0 -60 0.17
295 P-135 303 J-97 J-112 6.0 130.0 -25 0.28
296 P-136 358 J-112 J-111 12.0 130.0 -89 0.25
297 P-137 353 J-111 J-110 12.0 130.0 -65 0.18
298 P-138 369 J-110 J-90 12.0 130.0 -67 0.19
303 P-139 756 J-84 J-119 8.0 130.0 41 0.26
304 P-140 333 J-119 J-118 8.0 130.0 13 0.08
305 P-141 756 J-118 J-87 8.0 130.0 -21 0.13
306 P-142 188 J-118 J-117 4.0 130.0 8 0.20
307 P-143 771 J-86 J-117 8.0 130.0 32 0.20
308 P-144 230 J-117 J-116 6.0 130.0 9 0.10
309 P-145 727 J-116 J-92 8.0 130.0 -25 0.16
310 P-146 311 J-116 J-111 6.0 130.0 30 0.34
318 P-147 334 J-119 J-120 8.0 130.0 23 0.15
319 P-148 380 J-120 J-122 8.0 130.0 8 0.05
320 P-149 334 J-122 J-123 4.0 130.0 6 0.15
321 P-150 336 J-120 J-121 8.0 130.0 12 0.08
322 P-151 384 J-123 J-121 8.0 130.0 -32 0.20
323 P-152 336 J-121 J-118 8.0 130.0 -23 0.14
324 P-153 1,072 J-117 J-126 8.0 130.0 27 0.17
325 P-154 366 J-123 J-124 8.0 130.0 34 0.21
326 P-155 94 J-124 J-125 8.0 130.0 5 0.03
327 P-156 231 J-125 J-126 4.0 130.0 5 0.12
331 P-157 386 J-124 J-129 8.0 130.0 26 0.17
332 P-158 126 J-129 J-128 8.0 130.0 5 0.03
333 P-159 202 J-128 J-127 4.0 130.0 5 0.12
334 P-160 387 J-127 J-126 8.0 130.0 -24 0.15
335 P-161 308 J-127 J-115 6.0 130.0 28 0.31
340 P-162 328 J-129 J-131 8.0 130.0 19 0.12
341 P-163 334 J-131 J-130 8.0 130.0 9 0.06
342 P-164 329 J-130 J-127 8.0 130.0 3 0.02
343 P-165 362 J-131 J-132 8.0 130.0 7 0.05
344 P-166 336 J-132 J-133 8.0 130.0 5 0.03
345 P-167 359 J-133 J-130 8.0 130.0 -2 0.01
347 P-168 686 J-133 J-134 8.0 130.0 4 0.03
352 P-169 1,702 J-135 J-137 8.0 130.0 -3 0.02
353 P-170 230 J-137 J-136 8.0 130.0 -6 0.04
354 P-171 156 J-109 J-138 8.0 130.0 14 0.09
355 P-172 378 J-138 J-136 8.0 130.0 6 0.04
359 P-173 368 J-138 J-139 8.0 130.0 5 0.03
360 P-174 346 J-139 J-105 8.0 130.0 -6 0.04
361 P-175 361 J-139 J-140 8.0 130.0 8 0.05
362 P-176 343 J-107 J-141 8.0 130.0 11 0.07
363 P-177 727 J-141 J-140 8.0 130.0 -3 0.02
365 P-178 370 J-141 J-142 6.0 130.0 4 0.04
366 P-179 1,103 J-140 J-142 6.0 130.0 2 0.03
368 P-180 1,454 J-143 J-142 6.0 130.0 -2 0.03
369 P-181 1,088 J-141 J-143 8.0 130.0 8 0.05
371 P-182 211 J-143 J-144 8.0 130.0 6 0.04
373 P-183 676 J-144 J-145 8.0 150.0 4 0.03
378 P-184 154 J-145 J-146 8.0 150.0 6 0.04
379 P-185 367 J-146 J-147 8.0 150.0 -3 0.02
380 P-186 155 J-147 J-148 8.0 150.0 -7 0.04
381 P-187 370 J-148 J-145 8.0 150.0 3 0.02
382 P-188 370 J-149 J-146 8.0 130.0 -6 0.04
383
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P-189 710 J-148 J-107 8.0 150.0 -16 0.10
390 P-192 158 J-150 J-151 8.0 130.0 -4 0.03
391 P-193 350 J-151 J-152 8.0 130.0 -8 0.05
392 P-194 61 J-152 J-153 8.0 130.0 -20 0.13
394 P-195 1,639 J-151 J-154 6.0 130.0 -1 0.01
397 P-197 1,163 J-153 J-155 8.0 130.0 2 0.01
398 P-198 1,199 J-152 J-154 12.0 130.0 10 0.03
406 P-202 495 J-158 J-159 16.0 130.0 112 0.18
408 P-203 114 J-159 PMP-1 8.0 130.0 112 0.71
410 P-204 78 J-160 PMP-1 8.0 130.0 -112 0.71
412 P-10000 146 J-159 J-160 0.5 50.0 0 0.22
421 P-206 336 J-160 J-161 8.0 130.0 112 0.71
422 P-207 928 J-161 J-162 8.0 130.0 64 0.41
423 P-208 327 J-163 J-162 8.0 130.0 0 0.00
424 P-209 1,549 J-161 J-164 6.0 130.0 41 0.46
427 P-210 63 J-164 J-169 8.0 130.0 21 0.13
428 P-211 303 J-169 J-170 8.0 130.0 1 0.01
433 P-212 263 J-169 J-171 8.0 130.0 20 0.13
434 P-213 317 J-171 J-172 8.0 130.0 1 0.01
435 P-214 254 J-171 J-173 8.0 130.0 17 0.11
436 P-215 348 J-173 J-174 8.0 130.0 1 0.01
439 P-216 206 J-173 J-175 8.0 130.0 16 0.10
440 P-217 303 J-175 J-176 8.0 130.0 1 0.01
443 P-218 372 J-175 J-177 8.0 130.0 12 0.08
444 P-219 27 J-177 J-165 8.0 130.0 9 0.06
445 P-220 159 J-177 J-178 8.0 130.0 1 0.01
448 P-221 954 J-165 J-180 8.0 130.0 3 0.02
449 P-222 655 J-180 J-167 8.0 130.0 3 0.02
450 P-223 512 J-167 J-166 8.0 130.0 4 0.02
451 P-224 865 J-166 J-179 8.0 130.0 -3 0.02
452 P-225 788 J-179 J-165 8.0 130.0 -3 0.02
453 P-226 822 J-164 J-168 8.0 130.0 13 0.08
456 P-227 213 J-168 J-181 8.0 130.0 12 0.08
457 P-228 946 J-181 J-182 8.0 130.0 11 0.07
458 P-229 490 J-182 J-167 8.0 130.0 8 0.05
462 P-230 408 J-162 J-183 8.0 130.0 62 0.39
463 P-231 723 J-183 J-184 8.0 130.0 52 0.33
464 P-232 376 J-184 J-185 8.0 130.0 46 0.29
471 P-233 594 J-185 J-187 8.0 130.0 46 0.29
472 P-234 505 J-187 J-188 8.0 130.0 10 0.06
473 P-235 138 J-188 J-186 8.0 130.0 1 0.00
474 P-236 430 J-188 J-189 8.0 130.0 8 0.05
475 P-237 400 J-189 J-190 8.0 130.0 4 0.03
476 P-238 265 J-190 J-191 8.0 130.0 2 0.01
477 P-239 287 J-191 J-190 8.0 130.0 -2 0.01
485 P-240 365 J-187 J-192 8.0 130.0 33 0.21
486 P-241 349 J-192 J-193 8.0 130.0 30 0.19
487 P-242 383 J-193 J-194 8.0 130.0 28 0.18
488 P-243 304 J-194 J-195 8.0 130.0 27 0.17
489 P-244 530 J-195 J-196 8.0 130.0 25 0.16
490 P-245 713 J-196 J-197 8.0 130.0 8 0.05
491 P-246 1,147 J-197 J-198 8.0 130.0 6 0.04
495 P-247 757 J-196 J-200 8.0 130.0 12 0.08
496 P-248 1,203 J-200 J-199 8.0 130.0 8 0.05
497 P-249 366 J-199 J-166 8.0 130.0 -1 0.00
499 P-250 276 J-202 J-200 8.0 130.0 -1 0.01
503 P-201(2) 711 J-204 J-158 16.0 130.0 112 0.18
506 P-201(1)(2) 810 J-205 J-204 16.0 130.0 113 0.18
508 P-201(1)(1)(1) 990 J-157 J-206 16.0 130.0 113 0.18
509 P-201(1)(1)(2) 1,183 J-206 J-205 16.0 130.0 113 0.18
513 P-251 757 J-208 J-207 8.0 130.0 -1 0.01
514 P-252 356 J-207 J-209 8.0 130.0 3 0.02
515 P-253 216 J-199 J-207 8.0 130.0 7 0.04
522 P-254 456 J-209 J-210 8.0 130.0 -1 0.01
523 P-255 233 J-210 J-211 8.0 130.0 -1 0.01
524 P-256 443 J-211 J-212 8.0 130.0 -4 0.02
525 P-257 217 J-212 J-215 8.0 130.0 0 0.00
26
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

P-258 357 J-215 J-213 8.0 130.0 0 0.00
527 P-259 173 J-215 J-214 8.0 130.0 0 0.00
532 P-260 476 J-212 J-216 8.0 130.0 -4 0.02
533 P-261 431 J-216 J-217 8.0 130.0 -6 0.04
534 P-262 1,058 J-217 J-218 8.0 130.0 -6 0.04
535 P-263 903 J-218 J-198 8.0 130.0 -6 0.04
536 P-264 477 J-218 J-219 8.0 130.0 0 0.00
541 P-265 394 J-211 J-220 8.0 130.0 2 0.02
542 P-266 350 J-220 J-221 8.0 130.0 1 0.01
543 P-267 1,171 J-221 J-223 8.0 130.0 1 0.01
544 P-268 396 J-223 J-222 8.0 130.0 0 0.00
545 P-269 1,286 J-222 J-220 8.0 130.0 -1 0.01
548 P-270 1,117 J-217 J-224 8.0 130.0 0 0.00
549 P-271 297 J-224 J-225 8.0 130.0 0 0.00
550 P-272 282 J-224 J-225 8.0 130.0 0 0.00
558 P-273 3,737 J-198 J-231 12.0 130.0 0 0.00
559 P-274 2,079 J-222 J-226 8.0 130.0 1 0.00
560 P-275 1,692 J-226 J-223 8.0 130.0 -1 0.00
561 P-276 3,082 J-216 J-227 8.0 130.0 2 0.02
562 P-277 291 J-227 J-226 8.0 130.0 -1 0.01
563 P-278 108 J-227 PRV-2 8.0 130.0 2 0.02
564 P-279 2,535 PRV-2 J-228 8.0 130.0 2 0.02
565 P-280 300 J-228 J-229 8.0 130.0 2 0.01
566 P-281 253 J-229 J-230 8.0 130.0 1 0.01
588 P-282(1) 246 J-230 PRV-3 8.0 130.0 0 0.00
589 P-282(2) 13 PRV-3 J-231 8.0 130.0 0 0.00
594 P-200(1) 57 J-53 J-233 16.0 130.0 114 0.18
595 P-200(2) 368 J-233 J-157 16.0 130.0 114 0.18
598 P-286 3,357 J-234 J-3 16.0 150.0 (N/A) (N/A)
601 P-287 80 J-159 PRV-5 8.0 130.0 (N/A) (N/A)
602 P-288 63 PRV-5 J-160 8.0 130.0 (N/A) (N/A)
605 P-290 361 J-235 J-234 16.0 130.0 (N/A) (N/A)
607 P-289(1) 2,011 J-159 J-236 16.0 130.0 (N/A) (N/A)
608 P-289(2) 2,162 J-236 J-235 16.0 130.0 (N/A) (N/A)
613 P-291 66 J-9 PRV-6 6.0 130.0 (N/A) (N/A)
614 P-292 134 PRV-6 J-22 6.0 130.0 (N/A) (N/A)
615 P-293 745 J-39 J-51 6.0 130.0 (N/A) (N/A)
618 P-294(1) 967 J-135 J-237 6.0 130.0 (N/A) (N/A)
622 P-294(2)(2) 267 J-238 J-52 6.0 130.0 (N/A) (N/A)
624 P-294(2)(1)(1) 591 J-237 J-239 6.0 130.0 (N/A) (N/A)
625 P-294(2)(1)(2) 270 J-239 J-238 6.0 130.0 (N/A) (N/A)
638 P-76(1) 341 J-70 J-241 8.0 130.0 -40 0.25
639 P-76(2) 342 J-241 J-57 8.0 130.0 -56 0.36
641 P-79(1) 68 J-72 J-242 12.0 130.0 -40 0.11
642 P-79(2) 26 J-242 J-74 12.0 130.0 -24 0.07
643 P-295 326 J-241 J-242 8.0 130.0 16 0.10
647 P-199(2)(2) 5,258 J-244 J-156 12.0 130.0 3 0.01
648 P-296 56 J-244 J-154 12.0 130.0 -3 0.01
651 P-196(2) 236 J-245 J-153 8.0 130.0 26 0.17
654 P-297(1) 65 J-245 PRV-8 6.0 130.0 -26 0.29
655 P-297(2) 48 PRV-8 J-149 6.0 130.0 -26 0.29
656 P-298 41 J-245 J-149 12.0 130.0 (N/A) (N/A)
659 P-191(2) 249 J-246 J-150 8.0 130.0 0 0.00
661 P-191(1)(1) 428 J-134 J-247 8.0 130.0 0 0.00
665 P-300 23 J-246 J-247 6.0 130.0 (N/A) (N/A)
673 P-303(1) 30 J-247 PRV-10 8.0 130.0 0 0.00
674 P-303(2) 31 PRV-10 J-246 8.0 130.0 0 0.00
676 P-190(1) 726 J-114 J-249 8.0 130.0 28 0.18
677 P-190(2) 358 J-249 J-149 12.0 130.0 28 0.08
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Scenario: Pressure Reducing Base
Current Time Step: 0.000 h
FlexTable: PRV Table

J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water Model.wtg

ID Label Elevation 
(ft)

Diameter 
(Valve) (in)

Minor Loss 
Coefficient 

(Local)

Hydraulic 
Grade 
Setting 

(Initial) (ft)

Pressure 
Setting 

(Initial) (psi)
Flow 
(gpm)

Hydraulic 
Grade 

(From) (ft)

Hydraulic 
Grade (To) 

(ft)
Headloss 

(ft)

39 PRV-1 5,647.00 12.0 0.000 5,753.28 46 1,036 5,875.40 5,753.36 122.04
553 PRV-2 5,523.00 6.0 0.000 5,691.67 73 2 5,800.03 5,691.79 108.24
587 PRV-3 5,523.95 6.0 0.000 5,692.62 73 0 5,691.79 5,800.04 0.00
600 PRV-5 5,684.00 6.0 0.000 5,820.32 59 (N/A) (N/A) (N/A) (N/A)
612 PRV-6 0.00 6.0 0.000 5,755.90 48 (N/A) (N/A) (N/A) (N/A)
653 PRV-8 5,515.55 4.0 0.000 5,621.84 46 26 5,748.44 5,621.91 126.53
672 PRV-10 5,524.45 4.0 0.000 5,621.49 42 0 5,748.51 5,621.90 0.00
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Scenario: remove pump base
Current Time Step: 0.000 h
Fire Flow Node FlexTable: Fire Flow Report

Label
Satisfies 
Fire Flow 

Constraints?

Fire Flow 
(Needed) 

(gpm)

Flow 
(Total 

Available) 
(gpm)

Pressure 
(Calculated 
Residual) 

(psi)

Fire Flow 
(Available) 

(gpm)

Pressure 
(Calculated 

Zone 
Lower 

Limit) (psi)

Junction 
w/ 

Minimum 
Pressure 
(Zone)

Is Fire 
Flow Run 
Balanced?

J-1 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-2 True 500 3,538 46 3,535 20 J-10 True
J-3 True 500 3,536 53 3,535 20 J-10 True
p True 500 1,001 42 1,000 42 J-5 True
J-5 True 500 4,502 39 4,500 40 p True
J-6 True 500 3,537 51 3,535 20 J-10 True
J-7 True 500 2,511 20 2,511 26 J-10 True
J-8 True 500 3,535 48 3,534 20 J-10 True
J-9 True 500 2,454 20 2,448 26 J-10 True
J-10 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-11 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-12 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-13 True 500 3,507 21 3,505 20 J-14 True
J-14 True 500 836 20 835 42 J-5 True
J-15 True 500 4,500 36 4,500 36 J-14 True
J-16 True 500 4,502 42 4,500 40 J-5 True
J-17 True 500 4,500 42 4,500 40 J-5 True
J-18 True 500 4,500 42 4,500 40 J-5 True
J-19 True 500 4,503 31 4,500 35 J-22 True
J-20 True 500 4,184 20 4,182 20 J-24 True
J-21 True 500 2,573 21 2,570 20 J-22 True
J-22 True 500 1,050 20 1,048 43 J-5 True
J-23 True 500 4,153 20 4,153 21 J-20 True
J-24 True 500 3,943 20 3,943 24 J-20 True
J-26 True 500 4,500 41 4,500 40 J-5 True
J-27 True 500 4,506 40 4,500 41 J-5 True
J-28 True 500 4,504 47 4,500 42 J-5 True
J-29 True 500 4,503 39 4,500 41 J-5 True
J-30 True 500 4,504 36 4,500 42 J-5 True
J-31 True 500 4,504 49 4,500 41 J-68 True
J-32 True 500 4,500 48 4,500 40 J-51 True
J-33 True 500 4,504 48 4,500 40 J-51 True
J-34 True 500 4,503 48 4,500 40 J-51 True
J-35 True 500 4,500 47 4,500 40 J-51 True
J-36 True 500 4,500 48 4,500 40 J-51 True
J-37 True 500 3,183 20 3,181 28 J-39 True
J-38 True 500 2,300 22 2,297 20 J-39 True
J-39 True 500 1,284 20 1,281 42 J-38 True
J-40 True 500 4,500 34 4,500 35 J-41 True
J-41 True 500 4,503 34 4,500 34 J-42 True
J-42 True 500 4,500 31 4,500 34 J-51 True
J-43 True 500 3,798 21 3,794 20 J-45 True
J-44 True 500 3,009 20 3,009 34 J-45 True
J-45 True 500 1,652 20 1,650 43 J-5 True
J-46 True 500 4,206 32 4,206 20 J-51 True
J-47 True 500 4,111 37 4,107 20 J-51 True
J-48 True 500 4,006 37 4,006 20 J-51 True
J-49 True 500 2,349 36 2,349 20 J-51 True
J-50 True 500 890 29 888 20 J-51 True
J-51 True 500 634 20 629 42 J-50 True
J-52 True 500 1,945 36 1,942 20 J-51 True
J-53 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-54 True 500 4,505 49 4,500 41 J-68 True
J-55 True 500 4,503 53 4,500 40 J-68 True
J-56 True 500 4,503 54 4,500 40 J-68 True
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J-57 True 500 4,503 43 4,500 39 J-68 True
J-58 True 500 4,503 53 4,500 39 J-51 True
J-59 True 500 4,505 47 4,500 34 J-51 True
J-60 True 500 4,504 41 4,500 29 J-51 True
J-62 True 500 809 20 807 43 J-5 True
J-64 True 500 4,503 29 4,500 23 J-51 True
J-65 True 500 3,224 20 3,223 34 J-51 True
J-66 True 500 4,505 43 4,500 22 J-51 True
J-68 True 500 4,504 20 4,500 40 J-51 True
J-69 True 500 4,502 46 4,500 33 J-68 True
J-70 True 500 4,502 46 4,500 33 J-68 True
J-71 True 500 4,503 50 4,500 36 J-68 True
J-72 True 500 4,500 53 4,500 38 J-51 True
J-73 True 500 4,500 54 4,500 38 J-51 True
J-74 True 500 4,503 54 4,500 38 J-51 True
J-75 True 500 4,500 53 4,500 37 J-51 True
J-76 True 500 4,503 52 4,500 36 J-51 True
J-77 True 500 4,503 48 4,500 35 J-51 True
J-78 True 500 4,503 45 4,500 34 J-51 True
J-79 True 500 4,503 32 4,500 32 J-80 True
J-80 True 500 3,508 20 3,508 38 J-51 True
J-81 True 500 3,329 20 3,325 40 J-68 True
J-82 True 500 4,504 42 4,500 37 J-68 True
J-83 True 500 4,500 42 4,500 37 J-68 True
J-84 True 500 4,503 35 4,500 36 J-51 True
J-85 True 500 4,500 34 4,500 34 J-51 True
J-86 True 500 4,504 41 4,500 34 J-51 True
J-87 True 500 4,503 40 4,500 34 J-51 True
J-88 True 500 4,503 45 4,500 23 J-51 True
J-89 True 500 4,500 41 4,500 23 J-51 True
J-90 True 500 4,508 47 4,500 25 J-51 True
J-91 True 500 4,500 44 4,500 26 J-51 True
J-92 True 500 4,508 42 4,500 30 J-51 True
J-93 True 500 4,500 28 4,500 24 J-51 True
J-94 True 500 4,504 31 4,500 24 J-51 True
J-95 True 500 4,505 25 4,500 24 J-51 True
J-96 True 500 4,504 27 4,500 25 J-51 True
J-97 True 500 4,504 40 4,500 25 J-51 True
J-98 True 500 4,507 42 4,500 26 J-51 True
J-99 True 500 4,505 53 4,500 26 J-51 True
J-100 True 500 4,507 28 4,500 24 J-51 True
J-101 True 500 4,504 33 4,500 25 J-51 True
J-102 True 500 4,504 33 4,500 25 J-51 True
J-103 True 500 4,505 37 4,500 25 J-51 True
J-104 True 500 4,505 39 4,500 25 J-51 True
J-105 True 500 4,504 40 4,500 25 J-51 True
J-106 True 500 4,504 38 4,500 26 J-51 True
J-107 True 500 4,507 51 4,500 26 J-51 True
J-108 True 500 4,162 20 4,159 28 J-51 True
J-109 True 500 4,501 36 4,500 25 J-51 True
J-110 True 500 4,502 49 4,500 25 J-51 True
J-111 True 500 4,505 51 4,500 26 J-51 True
J-112 True 500 4,504 52 4,500 26 J-51 True
J-113 True 500 4,505 54 4,500 26 J-51 True
J-114 True 500 4,509 55 4,500 26 J-51 True
J-115 True 500 4,503 50 4,500 27 J-51 True
J-116 True 500 4,504 42 4,500 30 J-51 True
J-117 True 500 4,504 44 4,500 32 J-51 True
J-118 True 500 4,504 41 4,500 31 J-122 True
J-119 True 500 4,504 27 4,500 29 J-122 True
J-120 True 500 4,446 21 4,443 20 J-122 True
J-121 True 500 4,503 37 4,500 27 J-122 True
J-122 True 500 3,272 20 3,269 39 J-51 True
J-123 True 500 4,504 30 4,500 30 J-122 True
J-124 True 500 4,503 27 4,500 28 J-125 True
J-125 True 500 4,481 20 4,481 28 J-124 True
J-126 True 500 4,508 34 4,500 32 J-51 True
J-127 True 500 4,504 40 4,500 31 J-132 True
J 128
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True 500 4,351 20 4,351 26 J-129 True
J-129 True 500 4,503 21 4,500 26 J-132 True
J-130 True 500 4,432 33 4,428 20 J-132 True
J-131 True 500 4,344 21 4,341 20 J-132 True
J-132 True 500 3,791 20 3,789 35 J-131 True
J-133 True 500 4,055 31 4,053 20 J-132 True
J-134 True 500 2,893 20 2,889 40 J-51 True
J-135 True 500 1,642 20 1,639 43 J-5 True
J-136 True 500 3,169 31 3,168 20 J-135 True
J-137 True 500 2,768 30 2,766 20 J-135 True
J-138 True 500 4,472 32 4,470 20 J-135 True
J-139 True 500 4,503 39 4,500 25 J-51 True
J-140 True 500 4,503 33 4,500 26 J-51 True
J-141 True 500 4,503 44 4,500 26 J-51 True
J-142 True 500 3,881 20 3,877 31 J-51 True
J-143 True 500 4,504 34 4,500 26 J-51 True
J-144 True 500 4,501 35 4,500 26 J-51 True
J-145 True 500 4,502 46 4,500 26 J-51 True
J-146 True 500 4,503 46 4,500 26 J-51 True
J-147 True 500 4,504 40 4,500 26 J-51 True
J-148 True 500 4,505 44 4,500 26 J-51 True
J-149 True 500 4,508 38 4,500 26 J-51 True
J-150 True 500 3,491 20 3,487 34 J-51 True
J-151 True 500 3,836 22 3,832 20 J-150 True
J-152 True 500 4,502 28 4,500 25 J-150 True
J-153 True 500 4,504 36 4,500 26 J-51 True
J-154 True 500 4,493 20 4,486 24 J-150 True
J-155 True 500 2,822 20 2,819 38 J-51 True
J-156 True 500 3,753 20 3,750 32 J-51 True
J-157 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-158 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-159 True 500 2,966 34 2,966 20 J-235 True
J-160 True 500 2,965 25 2,965 20 J-235 True
J-161 True 500 2,640 21 2,633 20 J-162 True
J-162 True 500 2,088 20 2,086 21 J-163 True
J-163 True 500 1,935 20 1,935 28 J-162 True
J-164 True 500 1,724 22 1,718 20 J-170 True
J-165 True 500 1,752 25 1,749 20 J-170 True
J-166 True 500 1,784 37 1,777 20 J-170 True
J-167 True 500 1,768 36 1,761 20 J-170 True
J-168 True 500 1,741 22 1,740 20 J-170 True
J-169 True 500 1,707 23 1,707 20 J-170 True
J-170 True 500 1,599 20 1,598 28 J-169 True
J-171 True 500 1,725 21 1,723 20 J-170 True
J-172 True 500 1,637 20 1,636 25 J-170 True
J-173 True 500 1,718 22 1,718 20 J-174 True
J-174 True 500 1,600 20 1,599 27 J-170 True
J-175 True 500 1,738 22 1,736 20 J-174 True
J-176 True 500 1,660 20 1,659 24 J-170 True
J-177 True 500 1,751 25 1,748 20 J-170 True
J-178 True 500 1,750 22 1,749 20 J-170 True
J-179 True 500 1,762 27 1,762 20 J-170 True
J-180 True 500 1,758 27 1,758 20 J-170 True
J-181 True 500 1,743 23 1,742 20 J-170 True
J-182 True 500 1,754 32 1,751 20 J-170 True
J-183 True 500 2,087 20 2,078 22 J-162 True
J-184 True 500 2,011 20 2,004 22 J-185 True
J-185 True 500 1,959 20 1,959 25 J-184 True
J-186 True 500 1,742 20 1,741 24 J-188 True
J-187 True 500 1,946 20 1,943 21 J-186 True
J-188 True 500 1,783 21 1,782 20 J-186 True
J-189 True 500 1,700 20 1,696 23 J-190 True
J-190 True 500 1,621 20 1,621 22 J-191 True
J-191 True 500 1,624 21 1,620 20 J-190 True
J-192 True 500 1,976 20 1,973 20 J-187 True
J-193 True 500 2,002 20 2,000 20 J-187 True
J-194 True 500 1,971 23 1,969 20 J-170 True
J-195 True 500 1,938 25 1,937 20 J-170 True
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water 
Model.wtg

False 2,000 1,889 30 1,884 20 J-170 True
J-197 True 500 1,865 23 1,864 20 J-170 True
J-198 True 500 1,855 28 1,855 20 J-170 True
J-199 True 500 1,810 37 1,808 20 J-170 True
J-200 True 500 1,858 28 1,856 20 J-170 True
J-202 True 500 1,858 22 1,856 20 J-170 True
J-204 False 2,500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-205 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-206 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-207 True 500 1,819 35 1,816 20 J-170 True
J-208 True 500 1,787 20 1,786 22 J-170 True
J-209 True 500 1,830 30 1,825 20 J-170 True
J-210 True 500 1,834 29 1,834 20 J-170 True
J-211 True 500 1,838 29 1,838 20 J-170 True
J-212 True 500 1,841 26 1,841 20 J-170 True
J-213 True 500 1,759 20 1,759 26 J-170 True
J-214 True 500 1,797 20 1,797 23 J-170 True
J-215 True 500 1,839 21 1,839 20 J-214 True
J-216 True 500 1,844 29 1,844 20 J-170 True
J-217 True 500 1,848 27 1,848 20 J-170 True
J-218 True 500 1,846 24 1,846 20 J-219 True
J-219 True 500 1,729 20 1,729 28 J-170 True
J-220 True 500 1,839 25 1,839 20 J-170 True
J-221 True 500 1,840 22 1,840 20 J-170 True
J-222 True 500 1,841 31 1,840 20 J-170 True
J-223 True 500 1,839 30 1,839 20 J-170 True
J-224 True 500 1,744 20 1,744 21 J-225 True
J-225 True 500 1,736 20 1,736 21 J-224 True
J-226 True 500 1,840 41 1,840 20 J-170 True
J-227 True 500 1,841 40 1,840 20 J-170 True
J-228 True 500 1,547 23 1,546 20 J-230 True
J-229 True 500 1,507 21 1,506 20 J-230 True
J-230 True 500 1,476 20 1,474 25 J-229 True
J-231 True 500 1,855 50 1,855 20 J-170 True
J-233 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-234 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-235 True 500 2,966 20 2,966 27 J-234 True
J-236 True 500 2,966 27 2,966 20 J-235 True
J-237 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-238 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-239 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-241 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-242 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-244 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-245 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-246 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-247 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-249 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
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Scenario: remove pump base
Current Time Step: 0.000 h
FlexTable: Junction Table

ID Label Elevation 
(ft)

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

401 J-157 5,738.00 (N/A) (N/A) (N/A)
402 J-158 5,653.00 (N/A) (N/A) (N/A)
501 J-204 5,686.00 (N/A) (N/A) (N/A)
504 J-205 5,696.00 (N/A) (N/A) (N/A)
507 J-206 5,719.00 (N/A) (N/A) (N/A)
593 J-233 5,724.15 (N/A) (N/A) (N/A)
617 J-237 5,587.93 (N/A) (N/A) (N/A)
620 J-238 5,599.43 (N/A) (N/A) (N/A)
623 J-239 5,595.82 (N/A) (N/A) (N/A)

30 J-1 5,869.00 0 5,881.99 6
151 J-53 5,722.00 0 5,748.18 11

63 J-12 5,854.50 0 5,881.36 12
60 J-11 5,830.00 2 5,880.50 22
57 J-10 5,799.00 0 5,879.25 35
37 J-5 5,654.00 2 5,752.67 43
35 p 5,654.00 1 5,752.82 43
67 J-14 5,648.00 1 5,752.40 45
66 J-13 5,646.00 1 5,752.40 46

185 J-68 5,642.00 4 5,748.68 46
92 J-26 5,645.00 0 5,752.28 46
71 J-18 5,645.00 0 5,752.33 46
70 J-17 5,645.00 0 5,752.34 46
69 J-16 5,645.00 2 5,752.35 46
68 J-15 5,645.00 0 5,752.35 46

145 J-51 5,640.00 5 5,748.56 47
83 J-22 5,640.00 2 5,750.29 48
72 J-19 5,640.00 3 5,750.84 48
82 J-21 5,637.00 3 5,750.29 49

122 J-39 5,635.00 3 5,749.75 50
94 J-27 5,632.00 6 5,750.15 51
81 J-20 5,632.00 3 5,750.61 51
84 J-23 5,631.00 0 5,750.60 52
85 J-24 5,631.00 0 5,750.61 52

113 J-38 5,630.00 3 5,749.75 52
97 J-29 5,628.00 3 5,749.54 53

101 J-30 5,626.00 4 5,749.32 53
153 J-54 5,624.00 5 5,748.68 54
112 J-37 5,624.00 2 5,749.17 54

96 J-28 5,624.00 4 5,749.44 54
102 J-31 5,621.00 4 5,748.98 55
144 J-50 5,619.00 3 5,748.56 56
111 J-36 5,615.00 0 5,748.91 58
110 J-35 5,615.00 0 5,748.91 58
108 J-33 5,615.00 4 5,748.91 58
109 J-34 5,615.00 3 5,748.91 58
107 J-32 5,615.00 0 5,748.92 58
409 J-160 5,685.00 0 5,820.40 59
162 J-57 5,613.00 3 5,748.73 59
154 J-55 5,613.00 3 5,748.75 59
603 J-235 5,738.00 0 5,874.09 59
215 J-81 5,612.00 4 5,748.67 59
129 J-45 5,609.00 2 5,748.63 60
637 J-241 5,608.00 0 5,748.70 61
126 J-42 5,608.00 0 5,748.72 61
125 J-41 5,608.00 3 5,748.72 61
124 J-40 5,608.00 0 5,748.73 61
163 J-58 5,608.00 3 5,748.74 61
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155 J-56 5,608.00 3 5,748.75 61
414 J-162 5,679.00 2 5,820.19 61
127 J-43 5,606.00 4 5,748.63 62
128 J-44 5,606.00 0 5,748.63 62
415 J-163 5,676.00 0 5,820.19 62
413 J-161 5,676.00 7 5,820.29 62
133 J-49 5,604.00 0 5,748.57 63
164 J-59 5,604.00 5 5,748.68 63
146 J-52 5,603.00 3 5,748.57 63
186 J-69 5,603.00 2 5,748.68 63
187 J-70 5,603.00 2 5,748.68 63
313 J-122 5,602.00 3 5,748.59 63
173 J-62 5,602.00 2 5,748.63 63
131 J-47 5,601.00 4 5,748.57 64
132 J-48 5,601.00 0 5,748.57 64
130 J-46 5,601.00 0 5,748.58 64
189 J-72 5,599.00 0 5,748.69 65
191 J-74 5,599.00 3 5,748.69 65
640 J-242 5,599.00 0 5,748.69 65
190 J-73 5,599.00 0 5,748.70 65
596 J-234 5,724.00 0 5,874.09 65
311 J-120 5,598.00 3 5,748.59 65
302 J-119 5,598.00 4 5,748.60 65
203 J-77 5,598.00 3 5,748.67 65
192 J-75 5,598.00 0 5,748.69 65
204 J-78 5,597.00 3 5,748.66 66
193 J-76 5,597.00 3 5,748.68 66
165 J-60 5,595.00 4 5,748.63 66
459 J-183 5,665.00 9 5,820.14 67
206 J-80 5,593.00 0 5,748.65 67
188 J-71 5,592.00 3 5,748.68 68
179 J-66 5,591.00 5 5,748.57 68
205 J-79 5,590.00 3 5,748.65 69
216 J-82 5,590.00 4 5,748.66 69
217 J-83 5,590.00 0 5,748.66 69
177 J-64 5,587.00 3 5,748.55 70
178 J-65 5,587.00 1 5,748.55 70
222 J-84 5,587.00 3 5,748.63 70
606 J-236 5,710.54 0 5,874.07 71
231 J-88 5,583.00 3 5,748.57 72
232 J-89 5,583.00 0 5,748.57 72
426 J-170 5,654.00 1 5,819.98 72
460 J-184 5,654.00 7 5,820.09 72
223 J-85 5,582.00 0 5,748.61 72
224 J-86 5,582.00 4 5,748.61 72
225 J-87 5,582.00 3 5,748.61 72
461 J-185 5,652.00 0 5,820.07 73
235 J-92 5,580.00 8 5,748.59 73
556 J-230 5,523.00 1 5,691.79 73
243 J-93 5,578.00 0 5,748.53 74
244 J-94 5,578.00 4 5,748.53 74
338 J-132 5,578.00 2 5,748.55 74
555 J-229 5,521.00 1 5,691.79 74
416 J-164 5,649.00 7 5,819.99 74
233 J-90 5,577.00 8 5,748.56 74
234 J-91 5,577.00 0 5,748.56 74
425 J-169 5,648.00 0 5,819.98 74
432 J-174 5,647.00 1 5,819.98 75
348 J-135 5,575.00 3 5,748.49 75
429 J-171 5,646.00 2 5,819.98 75
248 J-95 5,574.00 5 5,748.51 76
554 J-228 5,517.00 1 5,691.79 76
430 J-172 5,645.00 1 5,819.98 76
337 J-131 5,572.00 3 5,748.55 76
466 J-187 5,643.00 3 5,820.03 77
330 J-129 5,571.00 3 5,748.56 77
431 J-173 5,642.00 0 5,819.98 77
283
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J-110 5,570.00 2 5,748.55 77
301 J-118 5,570.00 4 5,748.59 77
465 J-186 5,641.00 1 5,820.03 77
249 J-96 5,569.00 4 5,748.51 78
312 J-121 5,569.00 3 5,748.59 78
438 J-176 5,640.00 1 5,819.98 78

48 J-7 5,695.00 0 5,875.62 78
437 J-175 5,639.00 2 5,819.98 78
467 J-188 5,639.00 1 5,820.03 78
258 J-100 5,567.00 7 5,748.51 79
315 J-124 5,567.00 3 5,748.56 79
314 J-123 5,567.00 4 5,748.58 79
299 J-116 5,567.00 4 5,748.58 79
300 J-117 5,567.00 4 5,748.58 79
284 J-111 5,566.00 5 5,748.54 79
316 J-125 5,566.00 0 5,748.56 79

31 J-2 5,691.00 4 5,875.62 80
420 J-168 5,634.00 1 5,819.98 80
261 J-101 5,562.00 4 5,748.51 81
468 J-189 5,633.00 4 5,820.03 81
478 J-192 5,632.00 3 5,820.02 81
285 J-112 5,560.00 4 5,748.53 82
417 J-165 5,631.00 3 5,819.97 82
441 J-177 5,631.00 3 5,819.97 82
442 J-178 5,631.00 1 5,819.97 82
403 J-159 5,685.00 0 5,874.05 82
329 J-128 5,559.00 0 5,748.56 82
454 J-181 5,630.00 1 5,819.98 82
264 J-102 5,557.00 4 5,748.50 83
250 J-97 5,556.00 4 5,748.51 83
278 J-108 5,555.00 3 5,748.50 84
317 J-126 5,555.00 8 5,748.56 84
469 J-190 5,626.00 0 5,820.03 84
350 J-137 5,553.00 3 5,748.49 85

50 J-8 5,678.97 1 5,875.11 85
266 J-103 5,552.00 5 5,748.50 85
479 J-193 5,623.00 2 5,820.01 85
328 J-127 5,550.00 4 5,748.55 86
447 J-180 5,621.00 0 5,819.97 86
470 J-191 5,621.00 4 5,820.03 86
349 J-136 5,549.00 1 5,748.49 86
269 J-104 5,548.00 5 5,748.50 87
446 J-179 5,619.00 0 5,819.97 87
351 J-138 5,547.00 3 5,748.49 87
279 J-109 5,547.00 1 5,748.50 87
286 J-113 5,547.00 5 5,748.52 87
291 J-115 5,547.00 3 5,748.52 87
480 J-194 5,617.00 1 5,820.00 88
251 J-98 5,544.00 7 5,748.51 88
271 J-105 5,543.00 4 5,748.49 89
481 J-195 5,614.00 1 5,819.99 89
336 J-130 5,542.00 4 5,748.55 89
356 J-139 5,539.00 3 5,748.49 91
455 J-182 5,610.00 3 5,819.98 91
483 J-197 5,610.00 1 5,819.98 91
273 J-106 5,538.00 4 5,748.49 91
482 J-196 5,609.00 5 5,819.98 91
346 J-134 5,537.00 4 5,748.55 92
339 J-133 5,537.00 3 5,748.55 92
493 J-200 5,607.00 3 5,819.98 92

45 J-6 5,661.00 2 5,874.35 92
357 J-140 5,535.00 3 5,748.49 92
418 J-166 5,606.00 7 5,819.97 93
419 J-167 5,606.00 7 5,819.97 93
287 J-114 5,534.00 9 5,748.51 93
498 J-202 5,604.00 1 5,819.98 93
252 J-99 5,532.00 5 5,748.51 94
492
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

J-199 5,600.00 2 5,819.97 95
33 J-3 5,654.00 2 5,874.12 95

512 J-209 5,599.00 4 5,819.97 96
276 J-107 5,527.00 7 5,748.49 96
510 J-207 5,597.00 3 5,819.97 96
511 J-208 5,597.00 1 5,819.97 96
660 J-247 5,524.78 0 5,748.55 97
531 J-219 5,596.00 0 5,819.98 97
657 J-246 5,524.12 0 5,748.49 97
364 J-142 5,524.00 4 5,748.49 97
358 J-141 5,524.00 3 5,748.49 97
675 J-249 5,521.95 0 5,748.49 98
516 J-210 5,591.00 0 5,819.97 99

53 J-9 5,645.00 5 5,875.11 100
520 J-214 5,589.00 0 5,819.97 100
484 J-198 5,589.00 0 5,819.98 100
385 J-150 5,517.00 4 5,748.49 100
519 J-213 5,588.00 0 5,819.97 100
377 J-149 5,516.00 8 5,748.49 101
375 J-147 5,516.00 4 5,748.49 101
517 J-211 5,587.00 0 5,819.97 101
521 J-215 5,587.00 0 5,819.97 101
530 J-218 5,587.00 0 5,819.98 101
376 J-148 5,515.00 5 5,748.49 101
649 J-245 5,514.95 0 5,748.49 101
518 J-212 5,586.00 0 5,819.97 101
386 J-151 5,512.00 4 5,748.49 102
537 J-220 5,582.00 0 5,819.97 103
387 J-152 5,510.00 2 5,748.49 103
374 J-146 5,510.00 3 5,748.49 103
388 J-153 5,509.00 4 5,748.49 104
372 J-145 5,509.00 2 5,748.49 104
528 J-216 5,580.00 0 5,819.97 104
538 J-221 5,580.00 0 5,819.97 104
529 J-217 5,580.00 0 5,819.97 104
367 J-143 5,508.00 4 5,748.49 104
370 J-144 5,505.00 1 5,748.49 105
393 J-154 5,490.00 7 5,748.49 112
396 J-155 5,490.00 2 5,748.49 112
546 J-224 5,561.00 0 5,819.97 112
645 J-244 5,488.97 0 5,748.49 112
540 J-223 5,560.00 0 5,819.97 112
547 J-225 5,559.00 0 5,819.97 113
539 J-222 5,558.00 1 5,819.97 113
552 J-227 5,529.00 1 5,819.97 126
551 J-226 5,528.00 0 5,819.97 126
557 J-231 5,524.00 0 5,819.98 128
399 J-156 5,393.00 3 5,748.49 154
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Scenario: remove pump base
Current Time Step: 0.000 h
FlexTable: Pipe Table

ID Label
Length 

(Scaled) 
(ft)

Start 
Node

Stop 
Node

Diameter 
(in)

Hazen-
Williams 

C
Flow 
(gpm)

Velocity 
(ft/s)

38 P-4 220 p J-5 16.0 130.0 1,030 1.64
40 P-5 9 J-3 PRV-1 16.0 130.0 1,031 1.65
41 P-6 7 PRV-1 p 6.0 130.0 1,031 11.70
47 P-2(2) 286 J-6 J-3 16.0 130.0 1,144 1.83
49 P-7 212 J-2 J-7 6.0 130.0 0 0.00
51 P-2(1)(1) 630 J-2 J-8 16.0 130.0 1,152 1.84
52 P-2(1)(2) 941 J-8 J-6 16.0 130.0 1,147 1.83
54 P-8 1,598 J-8 J-9 8.0 140.0 5 0.03
56 P-9 10 J-1 T-1 16.0 130.0 -1,158 1.85
59 P-1(2) 4,445 J-10 J-2 16.0 130.0 1,156 1.84
62 P-1(1)(2) 1,123 J-11 J-10 16.0 110.0 1,156 1.84
64 P-1(1)(1)(1) 770 J-1 J-12 16.0 130.0 1,158 1.85
65 P-1(1)(1)(2) 1,055 J-12 J-11 16.0 130.0 1,158 1.85
73 P-10 657 J-5 J-13 6.0 130.0 61 0.69
74 P-11 119 J-13 J-15 6.0 130.0 59 0.67
75 P-12 59 J-15 J-16 8.0 130.0 59 0.37
76 P-13 550 J-16 J-5 16.0 130.0 -968 1.54
77 P-14 139 J-13 J-14 4.0 130.0 1 0.01
78 P-15 16 J-16 J-17 16.0 130.0 1,024 1.63
79 P-16 17 J-17 J-18 16.0 130.0 567 0.91
80 P-17 350 J-17 J-19 8.0 130.0 457 2.92
86 P-18 329 J-19 J-20 8.0 130.0 172 1.10
87 P-19 48 J-24 J-20 8.0 130.0 -47 0.30
88 P-20 14 J-20 J-23 8.0 130.0 122 0.78
89 P-21 208 J-23 J-21 6.0 130.0 122 1.39
91 P-22 628 J-21 J-22 6.0 130.0 2 0.02
93 P-23 63 J-18 J-26 12.0 130.0 567 1.61
95 P-24 988 J-26 J-27 10.0 130.0 567 2.32
98 P-25 337 J-27 J-28 10.0 130.0 561 2.29
99 P-26 331 J-28 J-29 8.0 130.0 -111 0.71

100 P-27 739 J-29 J-19 8.0 130.0 -283 1.80
103 P-28 322 J-28 J-31 10.0 130.0 453 1.85
104 P-29 329 J-31 J-30 8.0 130.0 -212 1.35
105 P-30 325 J-30 J-29 8.0 130.0 -169 1.08
106 P-31 695 J-30 J-24 4.0 130.0 -47 1.20
114 P-32 273 J-31 J-32 10.0 130.0 168 0.69
115 P-33 65 J-32 J-33 12.0 130.0 168 0.48
116 P-34 31 J-33 J-34 12.0 130.0 -10 0.03
117 P-35 66 J-34 J-35 12.0 130.0 97 0.27
118 P-36 67 J-33 J-36 12.0 130.0 175 0.50
119 P-37 847 J-34 J-37 8.0 130.0 -110 0.70
120 P-38 456 J-37 J-38 6.0 130.0 -112 1.27
121 P-39 383 J-38 J-21 6.0 130.0 -117 1.33
123 P-40 380 J-38 J-39 6.0 130.0 3 0.03
134 P-41 211 J-35 J-40 6.0 140.0 97 1.10
135 P-42 33 J-40 J-41 8.0 130.0 97 0.62
136 P-43 45 J-41 J-42 8.0 130.0 52 0.33
137 P-44 335 J-42 J-43 6.0 140.0 52 0.59
138 P-45 246 J-43 J-46 6.0 140.0 45 0.51
139 P-46 68 J-44 J-43 6.0 130.0 0 0.01
140 P-47 387 J-45 J-43 6.0 130.0 -2 0.02
141 P-48 72 J-46 J-47 8.0 130.0 45 0.29
142 P-49 11 J-47 J-48 8.0 130.0 11 0.07
143 P-50 105 J-48 J-49 6.0 130.0 11 0.12
147 P-51 81 J-49 J-52 6.0 140.0 11 0.12
148 P-52 890 J-52 J-50 6.0 140.0 8 0.09
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149 P-53 1,031 J-50 J-51 6.0 140.0 5 0.06
152 P-54 357 T-2 J-53 14.0 130.0 -620 1.29
156 P-55 1,017 J-53 J-54 14.0 130.0 -620 1.29
157 P-56 320 J-54 J-55 14.0 130.0 -403 0.84
158 P-57 332 J-55 J-56 14.0 130.0 59 0.12
159 P-58 715 J-54 J-28 8.0 130.0 -215 1.37
160 P-59 716 J-55 J-31 14.0 130.0 -493 1.03
161 P-60 647 J-56 J-36 10.0 130.0 -175 0.72
166 P-61 333 J-57 J-58 8.0 130.0 -30 0.19
167 P-62 344 J-58 J-59 8.0 130.0 75 0.48
168 P-63 361 J-59 J-60 8.0 130.0 76 0.49
169 P-64 28 J-58 J-56 10.0 130.0 -231 0.95
171 P-65 32 J-55 J-57 4.0 130.0 28 0.72
172 P-66 740 J-59 J-41 8.0 130.0 -42 0.27
174 P-67 367 J-60 J-62 4.0 130.0 2 0.04
175 P-68 301 J-44 J-62 2.0 130.0 0 0.05
181 P-69 343 J-60 J-66 8.0 130.0 79 0.51
182 P-70 322 J-66 J-64 8.0 130.0 47 0.30
183 P-71 98 J-64 J-65 6.0 130.0 1 0.01
184 P-72 733 J-66 J-47 12.0 130.0 -31 0.09
194 P-73 717 J-54 J-68 8.0 130.0 -7 0.04
195 P-74 307 J-68 J-69 8.0 130.0 -10 0.07
196 P-75 23 J-69 J-70 8.0 130.0 -29 0.18
198 P-77 331 J-70 J-71 8.0 130.0 9 0.05
199 P-78 285 J-71 J-72 8.0 130.0 -39 0.25
201 P-80 53 J-74 J-73 12.0 130.0 -123 0.35
202 P-81 306 J-73 J-58 10.0 130.0 -123 0.50
207 P-82 145 J-74 J-75 12.0 130.0 98 0.28
208 P-83 36 J-75 J-76 8.0 130.0 98 0.62
209 P-84 166 J-76 J-77 8.0 130.0 45 0.29
210 P-85 79 J-77 J-78 8.0 130.0 78 0.50
211 P-86 374 J-77 J-59 8.0 130.0 -35 0.22
212 P-87 275 J-78 J-79 8.0 130.0 31 0.20
213 P-88 133 J-79 J-80 6.0 130.0 9 0.10
214 P-89 243 J-80 J-60 4.0 130.0 9 0.22
218 P-90 385 J-69 J-81 6.0 130.0 16 0.18
219 P-91 344 J-81 J-82 6.0 130.0 12 0.14
220 P-92 51 J-82 J-83 12.0 130.0 -45 0.13
221 P-93 334 J-83 J-71 8.0 130.0 -45 0.29
226 P-94 329 J-82 J-84 8.0 130.0 53 0.34
227 P-95 269 J-84 J-85 4.0 130.0 10 0.25
228 P-96 63 J-85 J-87 8.0 130.0 10 0.06
229 P-97 44 J-87 J-86 8.0 130.0 -14 0.09
230 P-98 1,050 J-86 J-76 8.0 130.0 -50 0.32
236 P-99 1,160 J-78 J-92 8.0 130.0 44 0.28
237 P-100 1,056 J-79 J-92 6.0 130.0 20 0.23
238 P-101 293 J-92 J-91 6.0 130.0 31 0.35
239 P-102 54 J-91 J-90 8.0 130.0 31 0.20
240 P-103 332 J-66 J-88 12.0 130.0 58 0.16
241 P-104 40 J-88 J-89 8.0 130.0 11 0.07
242 P-105 1,101 J-88 J-90 12.0 130.0 44 0.12
245 P-106 265 J-89 J-93 4.0 130.0 11 0.29
246 P-107 25 J-93 J-94 8.0 130.0 11 0.07
247 P-108 352 J-94 J-64 8.0 130.0 -43 0.28
253 P-109 701 J-94 J-95 8.0 130.0 27 0.17
254 P-110 390 J-95 J-96 8.0 130.0 16 0.10
255 P-111 1,072 J-96 J-97 8.0 130.0 4 0.02
256 P-112 1,081 J-97 J-98 8.0 130.0 7 0.05
257 P-113 728 J-98 J-99 8.0 130.0 11 0.07
259 P-114 978 J-94 J-100 8.0 130.0 24 0.15
260 P-115 344 J-95 J-100 6.0 150.0 6 0.06
262 P-116 392 J-100 J-101 8.0 150.0 22 0.14
263 P-117 345 J-96 J-101 6.0 150.0 8 0.09
265 P-118 348 J-101 J-102 8.0 150.0 27 0.17
267 P-119 725 J-102 J-103 8.0 150.0 11 0.07
268 P-120 346 J-103 J-97 6.0 150.0 -17 0.19
270 P-121 361 J-103 J-104 8.0 150.0 22 0.14
2 2
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P-122 362 J-104 J-105 8.0 150.0 11 0.07
274 P-123 344 J-98 J-106 4.0 130.0 6 0.15
275 P-124 357 J-105 J-106 8.0 150.0 1 0.00
277 P-125 729 J-106 J-107 8.0 150.0 2 0.02
280 P-126 193 J-104 J-109 8.0 130.0 6 0.04
281 P-127 1,093 J-109 J-108 8.0 130.0 -9 0.06
282 P-128 165 J-102 J-108 6.0 130.0 12 0.14
288 P-129 356 J-107 J-99 8.0 130.0 -31 0.20
289 P-130 185 J-99 J-114 8.0 130.0 -25 0.16
290 P-131 742 J-114 J-113 12.0 130.0 -63 0.18
292 P-132 81 J-115 J-113 8.0 130.0 25 0.16
293 P-133 306 J-113 J-98 6.0 130.0 17 0.19
294 P-134 1,085 J-113 J-112 12.0 130.0 -60 0.17
295 P-135 303 J-97 J-112 6.0 130.0 -25 0.28
296 P-136 358 J-112 J-111 12.0 130.0 -89 0.25
297 P-137 353 J-111 J-110 12.0 130.0 -65 0.18
298 P-138 369 J-110 J-90 12.0 130.0 -67 0.19
303 P-139 756 J-84 J-119 8.0 130.0 41 0.26
304 P-140 333 J-119 J-118 8.0 130.0 13 0.09
305 P-141 756 J-118 J-87 8.0 130.0 -21 0.13
306 P-142 188 J-118 J-117 4.0 130.0 8 0.20
307 P-143 771 J-86 J-117 8.0 130.0 32 0.20
308 P-144 230 J-117 J-116 6.0 130.0 9 0.10
309 P-145 727 J-116 J-92 8.0 130.0 -25 0.16
310 P-146 311 J-116 J-111 6.0 130.0 30 0.34
318 P-147 334 J-119 J-120 8.0 130.0 23 0.15
319 P-148 380 J-120 J-122 8.0 130.0 8 0.05
320 P-149 334 J-122 J-123 4.0 130.0 6 0.15
321 P-150 336 J-120 J-121 8.0 130.0 12 0.08
322 P-151 384 J-123 J-121 8.0 130.0 -32 0.20
323 P-152 336 J-121 J-118 8.0 130.0 -23 0.14
324 P-153 1,072 J-117 J-126 8.0 130.0 27 0.17
325 P-154 366 J-123 J-124 8.0 130.0 34 0.22
326 P-155 94 J-124 J-125 8.0 130.0 5 0.03
327 P-156 231 J-125 J-126 4.0 130.0 5 0.12
331 P-157 386 J-124 J-129 8.0 130.0 26 0.17
332 P-158 126 J-129 J-128 8.0 130.0 5 0.03
333 P-159 202 J-128 J-127 4.0 130.0 5 0.12
334 P-160 387 J-127 J-126 8.0 130.0 -24 0.15
335 P-161 308 J-127 J-115 6.0 130.0 28 0.31
340 P-162 328 J-129 J-131 8.0 130.0 19 0.12
341 P-163 334 J-131 J-130 8.0 130.0 9 0.06
342 P-164 329 J-130 J-127 8.0 130.0 3 0.02
343 P-165 362 J-131 J-132 8.0 130.0 7 0.05
344 P-166 336 J-132 J-133 8.0 130.0 5 0.03
345 P-167 359 J-133 J-130 8.0 130.0 -2 0.01
347 P-168 686 J-133 J-134 8.0 130.0 4 0.03
352 P-169 1,702 J-135 J-137 8.0 130.0 -3 0.02
353 P-170 230 J-137 J-136 8.0 130.0 -6 0.04
354 P-171 156 J-109 J-138 8.0 130.0 14 0.09
355 P-172 378 J-138 J-136 8.0 130.0 6 0.04
359 P-173 368 J-138 J-139 8.0 130.0 5 0.03
360 P-174 346 J-139 J-105 8.0 130.0 -6 0.04
361 P-175 361 J-139 J-140 8.0 130.0 8 0.05
362 P-176 343 J-107 J-141 8.0 130.0 11 0.07
363 P-177 727 J-141 J-140 8.0 130.0 -3 0.02
365 P-178 370 J-141 J-142 6.0 130.0 4 0.04
366 P-179 1,103 J-140 J-142 6.0 130.0 2 0.03
368 P-180 1,454 J-143 J-142 6.0 130.0 -2 0.03
369 P-181 1,088 J-141 J-143 8.0 130.0 8 0.05
371 P-182 211 J-143 J-144 8.0 130.0 6 0.04
373 P-183 676 J-144 J-145 8.0 150.0 4 0.03
378 P-184 154 J-145 J-146 8.0 150.0 6 0.04
379 P-185 367 J-146 J-147 8.0 150.0 -3 0.02
380 P-186 155 J-147 J-148 8.0 150.0 -7 0.04
381 P-187 370 J-148 J-145 8.0 150.0 3 0.02
382 P-188 370 J-149 J-146 8.0 130.0 -6 0.04
383
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P-189 710 J-148 J-107 8.0 150.0 -16 0.10
390 P-192 158 J-150 J-151 8.0 130.0 -4 0.03
391 P-193 350 J-151 J-152 8.0 130.0 -7 0.05
392 P-194 61 J-152 J-153 8.0 130.0 -20 0.13
394 P-195 1,639 J-151 J-154 6.0 130.0 -1 0.01
397 P-197 1,163 J-153 J-155 8.0 130.0 2 0.01
398 P-198 1,199 J-152 J-154 12.0 130.0 10 0.03
406 P-202 495 J-158 J-159 16.0 130.0 (N/A) (N/A)
408 P-203 114 J-159 PMP-1 8.0 130.0 (N/A) (N/A)
410 P-204 78 J-160 PMP-1 8.0 130.0 (N/A) (N/A)
412 P-10000 146 J-159 J-160 0.5 50.0 (N/A) (N/A)
421 P-206 336 J-160 J-161 8.0 130.0 112 0.71
422 P-207 928 J-161 J-162 8.0 130.0 64 0.41
423 P-208 327 J-163 J-162 8.0 130.0 0 0.00
424 P-209 1,549 J-161 J-164 6.0 130.0 41 0.46
427 P-210 63 J-164 J-169 8.0 130.0 21 0.13
428 P-211 303 J-169 J-170 8.0 130.0 1 0.01
433 P-212 263 J-169 J-171 8.0 130.0 20 0.13
434 P-213 317 J-171 J-172 8.0 130.0 1 0.01
435 P-214 254 J-171 J-173 8.0 130.0 17 0.11
436 P-215 348 J-173 J-174 8.0 130.0 1 0.01
439 P-216 206 J-173 J-175 8.0 130.0 16 0.10
440 P-217 303 J-175 J-176 8.0 130.0 1 0.01
443 P-218 372 J-175 J-177 8.0 130.0 12 0.08
444 P-219 27 J-177 J-165 8.0 130.0 9 0.06
445 P-220 159 J-177 J-178 8.0 130.0 1 0.01
448 P-221 954 J-165 J-180 8.0 130.0 3 0.02
449 P-222 655 J-180 J-167 8.0 130.0 3 0.02
450 P-223 512 J-167 J-166 8.0 130.0 4 0.02
451 P-224 865 J-166 J-179 8.0 130.0 -3 0.02
452 P-225 788 J-179 J-165 8.0 130.0 -3 0.02
453 P-226 822 J-164 J-168 8.0 130.0 13 0.08
456 P-227 213 J-168 J-181 8.0 130.0 12 0.08
457 P-228 946 J-181 J-182 8.0 130.0 11 0.07
458 P-229 490 J-182 J-167 8.0 130.0 8 0.05
462 P-230 408 J-162 J-183 8.0 130.0 62 0.39
463 P-231 723 J-183 J-184 8.0 130.0 52 0.33
464 P-232 376 J-184 J-185 8.0 130.0 46 0.29
471 P-233 594 J-185 J-187 8.0 130.0 46 0.29
472 P-234 505 J-187 J-188 8.0 130.0 10 0.06
473 P-235 138 J-188 J-186 8.0 130.0 1 0.00
474 P-236 430 J-188 J-189 8.0 130.0 8 0.05
475 P-237 400 J-189 J-190 8.0 130.0 4 0.03
476 P-238 265 J-190 J-191 8.0 130.0 2 0.01
477 P-239 287 J-191 J-190 8.0 130.0 -2 0.01
485 P-240 365 J-187 J-192 8.0 130.0 33 0.21
486 P-241 349 J-192 J-193 8.0 130.0 30 0.19
487 P-242 383 J-193 J-194 8.0 130.0 28 0.18
488 P-243 304 J-194 J-195 8.0 130.0 27 0.17
489 P-244 530 J-195 J-196 8.0 130.0 25 0.16
490 P-245 713 J-196 J-197 8.0 130.0 8 0.05
491 P-246 1,147 J-197 J-198 8.0 130.0 6 0.04
495 P-247 757 J-196 J-200 8.0 130.0 12 0.08
496 P-248 1,203 J-200 J-199 8.0 130.0 8 0.05
497 P-249 366 J-199 J-166 8.0 130.0 -1 0.00
499 P-250 276 J-202 J-200 8.0 130.0 -1 0.01
503 P-201(2) 711 J-204 J-158 16.0 130.0 (N/A) (N/A)
506 P-201(1)(2) 810 J-205 J-204 16.0 130.0 (N/A) (N/A)
508 P-201(1)(1)(1) 990 J-157 J-206 16.0 130.0 (N/A) (N/A)
509 P-201(1)(1)(2) 1,183 J-206 J-205 16.0 130.0 (N/A) (N/A)
513 P-251 757 J-208 J-207 8.0 130.0 -1 0.01
514 P-252 356 J-207 J-209 8.0 130.0 2 0.02
515 P-253 216 J-199 J-207 8.0 130.0 7 0.04
522 P-254 456 J-209 J-210 8.0 130.0 -2 0.01
523 P-255 233 J-210 J-211 8.0 130.0 -2 0.01
524 P-256 443 J-211 J-212 8.0 130.0 -3 0.02
525 P-257 217 J-212 J-215 8.0 130.0 0 0.00
26
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

P-258 357 J-215 J-213 8.0 130.0 0 0.00
527 P-259 173 J-215 J-214 8.0 130.0 0 0.00
532 P-260 476 J-212 J-216 8.0 130.0 -3 0.02
533 P-261 431 J-216 J-217 8.0 130.0 -6 0.04
534 P-262 1,058 J-217 J-218 8.0 130.0 -6 0.04
535 P-263 903 J-218 J-198 8.0 130.0 -6 0.04
536 P-264 477 J-218 J-219 8.0 130.0 0 0.00
541 P-265 394 J-211 J-220 8.0 130.0 2 0.01
542 P-266 350 J-220 J-221 8.0 130.0 2 0.01
543 P-267 1,171 J-221 J-223 8.0 130.0 2 0.01
544 P-268 396 J-223 J-222 8.0 130.0 2 0.01
545 P-269 1,286 J-222 J-220 8.0 130.0 0 0.00
548 P-270 1,117 J-217 J-224 8.0 130.0 0 0.00
549 P-271 297 J-224 J-225 8.0 130.0 0 0.00
550 P-272 282 J-224 J-225 8.0 130.0 0 0.00
558 P-273 3,737 J-198 J-231 12.0 130.0 0 0.00
559 P-274 2,079 J-222 J-226 8.0 130.0 1 0.01
560 P-275 1,692 J-226 J-223 8.0 130.0 0 0.00
561 P-276 3,082 J-216 J-227 8.0 130.0 3 0.02
562 P-277 291 J-227 J-226 8.0 130.0 0 0.00
563 P-278 108 J-227 PRV-2 8.0 130.0 2 0.02
564 P-279 2,535 PRV-2 J-228 8.0 130.0 2 0.02
565 P-280 300 J-228 J-229 8.0 130.0 2 0.01
566 P-281 253 J-229 J-230 8.0 130.0 1 0.01
588 P-282(1) 246 J-230 PRV-3 8.0 130.0 0 0.00
589 P-282(2) 13 PRV-3 J-231 8.0 130.0 0 0.00
594 P-200(1) 57 J-53 J-233 16.0 130.0 (N/A) (N/A)
595 P-200(2) 368 J-233 J-157 16.0 130.0 (N/A) (N/A)
598 P-286 3,357 J-234 J-3 16.0 150.0 -112 0.18
601 P-287 80 J-159 PRV-5 8.0 130.0 112 0.71
602 P-288 63 PRV-5 J-160 8.0 130.0 112 0.71
605 P-290 361 J-235 J-234 16.0 130.0 -112 0.18
607 P-289(1) 2,011 J-159 J-236 16.0 130.0 -112 0.18
608 P-289(2) 2,162 J-236 J-235 16.0 130.0 -112 0.18
613 P-291 66 J-9 PRV-6 6.0 130.0 (N/A) (N/A)
614 P-292 134 PRV-6 J-22 6.0 130.0 (N/A) (N/A)
615 P-293 745 J-39 J-51 6.0 130.0 (N/A) (N/A)
618 P-294(1) 967 J-135 J-237 6.0 130.0 (N/A) (N/A)
622 P-294(2)(2) 267 J-238 J-52 6.0 130.0 (N/A) (N/A)
624 P-294(2)(1)(1) 591 J-237 J-239 6.0 130.0 (N/A) (N/A)
625 P-294(2)(1)(2) 270 J-239 J-238 6.0 130.0 (N/A) (N/A)
638 P-76(1) 341 J-70 J-241 8.0 130.0 -39 0.25
639 P-76(2) 342 J-241 J-57 8.0 130.0 -56 0.36
641 P-79(1) 68 J-72 J-242 12.0 130.0 -39 0.11
642 P-79(2) 26 J-242 J-74 12.0 130.0 -23 0.07
643 P-295 326 J-241 J-242 8.0 130.0 16 0.10
647 P-199(2)(2) 5,258 J-244 J-156 12.0 130.0 3 0.01
648 P-296 56 J-244 J-154 12.0 130.0 -3 0.01
651 P-196(2) 236 J-245 J-153 12.0 130.0 26 0.07
654 P-297(1) 65 J-245 PRV-8 6.0 130.0 (N/A) (N/A)
655 P-297(2) 48 PRV-8 J-149 6.0 130.0 (N/A) (N/A)
656 P-298 41 J-245 J-149 12.0 130.0 -26 0.07
659 P-191(2) 249 J-246 J-150 8.0 130.0 0 0.00
661 P-191(1)(1) 428 J-134 J-247 8.0 130.0 0 0.00
665 P-300 23 J-246 J-247 6.0 130.0 (N/A) (N/A)
673 P-303(1) 30 J-247 PRV-10 6.0 130.0 (N/A) (N/A)
674 P-303(2) 31 PRV-10 J-246 6.0 130.0 (N/A) (N/A)
676 P-190(1) 726 J-114 J-249 8.0 130.0 28 0.18
677 P-190(2) 358 J-249 J-149 12.0 130.0 28 0.08
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Scenario: Replace CIP Base
Current Time Step: 0.000 h
Fire Flow Node FlexTable: Fire Flow Report

Label
Satisfies 
Fire Flow 

Constraints?

Fire Flow 
(Needed) 

(gpm)

Flow 
(Total 

Available) 
(gpm)

Pressure 
(Calculated 
Residual) 

(psi)

Fire Flow 
(Available) 

(gpm)

Pressure 
(Calculated 

Zone 
Lower 

Limit) (psi)

Junction 
w/ 

Minimum 
Pressure 
(Zone)

Is Fire 
Flow Run 
Balanced?

J-1 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-2 True 500 3,605 46 3,602 20 J-10 True
J-3 True 500 3,603 53 3,601 20 J-10 True
p True 500 1,001 42 1,000 41 J-158 True
J-5 True 500 4,502 39 4,500 40 p True
J-6 True 500 3,604 51 3,602 20 J-10 True
J-7 True 500 2,531 20 2,531 26 J-10 True
J-8 True 500 3,602 48 3,602 20 J-10 True
J-9 True 500 2,603 20 2,598 26 J-10 True
J-10 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-11 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-12 False 200 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-13 True 500 3,507 21 3,505 20 J-14 True
J-14 True 500 2,166 20 2,165 35 J-13 True
J-15 True 500 4,500 36 4,500 36 J-14 True
J-16 True 500 4,502 42 4,500 40 J-5 True
J-17 True 500 4,500 42 4,500 40 J-5 True
J-18 True 500 4,500 42 4,500 40 J-5 True
J-19 True 500 4,503 35 4,500 39 J-22 True
J-20 True 500 4,503 33 4,500 31 J-22 True
J-21 True 500 4,503 22 4,500 21 J-22 True
J-22 True 500 2,396 20 2,393 40 J-21 True
J-23 True 500 4,500 33 4,500 30 J-22 True
J-24 True 500 4,500 32 4,500 32 J-22 True
J-26 True 500 4,500 42 4,500 40 J-5 True
J-27 True 500 4,506 40 4,500 40 J-158 True
J-28 True 500 4,504 47 4,500 40 J-158 True
J-29 True 500 4,503 39 4,500 40 J-158 True
J-30 True 500 4,504 40 4,500 40 J-158 True
J-31 True 500 4,504 49 4,500 40 J-158 True
J-32 True 500 4,500 49 4,500 40 J-158 True
J-33 True 500 4,504 49 4,500 40 J-158 True
J-34 True 500 4,503 49 4,500 40 J-158 True
J-35 True 500 4,500 48 4,500 40 J-158 True
J-36 True 500 4,500 49 4,500 40 J-158 True
J-37 True 500 4,273 20 4,271 26 J-39 True
J-38 True 500 4,114 22 4,111 20 J-39 True
J-39 True 500 2,773 20 2,771 37 J-38 True
J-40 True 500 4,500 35 4,500 36 J-51 True
J-41 True 500 4,503 36 4,500 36 J-51 True
J-42 True 500 4,500 34 4,500 36 J-51 True
J-43 True 500 4,504 30 4,500 29 J-45 True
J-44 True 500 4,500 27 4,500 30 J-51 True
J-45 True 500 1,742 20 1,740 41 J-158 True
J-46 True 500 4,500 33 4,500 20 J-51 True
J-47 True 500 4,419 37 4,415 20 J-51 True
J-48 True 500 4,293 37 4,293 20 J-51 True
J-49 True 500 2,411 36 2,411 20 J-51 True
J-50 True 500 895 29 892 20 J-51 True
J-51 True 500 637 20 631 41 J-158 True
J-52 True 500 1,982 36 1,979 20 J-51 True
J-53 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-54 True 500 4,505 49 4,500 40 J-158 True
J-55 True 500 4,503 53 4,500 40 J-158 True
J-56 True 500 4,503 54 4,500 40 J-158 True
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J-57 True 500 4,503 44 4,500 39 J-68 True
J-58 True 500 4,503 53 4,500 40 J-51 True
J-59 True 500 4,505 48 4,500 35 J-51 True
J-60 True 500 4,504 47 4,500 31 J-51 True
J-62 True 500 4,502 31 4,500 30 J-51 True
J-64 True 500 4,503 33 4,500 27 J-51 True
J-65 True 500 3,312 20 3,311 35 J-51 True
J-66 True 500 4,505 46 4,500 26 J-51 True
J-68 True 500 4,504 21 4,500 40 J-158 True
J-69 True 500 4,502 46 4,500 33 J-68 True
J-70 True 500 4,502 47 4,500 34 J-68 True
J-71 True 500 4,503 51 4,500 37 J-68 True
J-72 True 500 4,500 53 4,500 38 J-51 True
J-73 True 500 4,500 54 4,500 38 J-51 True
J-74 True 500 4,503 54 4,500 38 J-51 True
J-75 True 500 4,500 53 4,500 37 J-51 True
J-76 True 500 4,503 53 4,500 37 J-51 True
J-77 True 500 4,503 49 4,500 35 J-51 True
J-78 True 500 4,503 47 4,500 34 J-51 True
J-79 True 500 4,503 42 4,500 33 J-51 True
J-80 True 500 4,500 40 4,500 32 J-51 True
J-81 True 500 3,367 20 3,363 40 J-68 True
J-82 True 500 4,504 46 4,500 36 J-51 True
J-83 True 500 4,500 46 4,500 36 J-51 True
J-84 True 500 4,503 46 4,500 34 J-51 True
J-85 True 500 4,500 47 4,500 34 J-51 True
J-86 True 500 4,504 48 4,500 34 J-51 True
J-87 True 500 4,503 49 4,500 34 J-51 True
J-88 True 500 4,503 49 4,500 27 J-51 True
J-89 True 500 4,500 44 4,500 27 J-51 True
J-90 True 500 4,508 51 4,500 29 J-51 True
J-91 True 500 4,500 47 4,500 29 J-51 True
J-92 True 500 4,508 44 4,500 32 J-51 True
J-93 True 500 4,500 33 4,500 28 J-51 True
J-94 True 500 4,504 36 4,500 28 J-51 True
J-95 True 500 4,505 31 4,500 28 J-51 True
J-96 True 500 4,504 34 4,500 28 J-51 True
J-97 True 500 4,504 53 4,500 29 J-51 True
J-98 True 500 4,507 58 4,500 30 J-51 True
J-99 True 500 4,505 59 4,500 30 J-51 True
J-100 True 500 4,507 35 4,500 28 J-51 True
J-101 True 500 4,504 40 4,500 28 J-51 True
J-102 True 500 4,504 41 4,500 29 J-51 True
J-103 True 500 4,505 45 4,500 29 J-51 True
J-104 True 500 4,505 49 4,500 29 J-51 True
J-105 True 500 4,504 52 4,500 29 J-51 True
J-106 True 500 4,504 56 4,500 30 J-51 True
J-107 True 500 4,507 60 4,500 30 J-51 True
J-108 True 500 4,461 20 4,459 29 J-51 True
J-109 True 500 4,501 46 4,500 29 J-51 True
J-110 True 500 4,502 54 4,500 29 J-51 True
J-111 True 500 4,505 56 4,500 30 J-51 True
J-112 True 500 4,504 57 4,500 30 J-51 True
J-113 True 500 4,505 61 4,500 30 J-51 True
J-114 True 500 4,509 61 4,500 30 J-51 True
J-115 True 500 4,503 58 4,500 30 J-51 True
J-116 True 500 4,504 55 4,500 31 J-51 True
J-117 True 500 4,504 56 4,500 32 J-51 True
J-118 True 500 4,504 53 4,500 33 J-51 True
J-119 True 500 4,504 36 4,500 33 J-51 True
J-120 True 500 4,503 33 4,500 32 J-51 True
J-121 True 500 4,503 46 4,500 32 J-51 True
J-122 True 500 4,503 23 4,500 32 J-51 True
J-123 True 500 4,504 45 4,500 32 J-51 True
J-124 True 500 4,503 45 4,500 31 J-51 True
J-125 True 500 4,500 44 4,500 31 J-51 True
J-126 True 500 4,508 50 4,500 31 J-51 True
J-127 True 500 4,504 54 4,500 31 J-51 True
J 128
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True 500 4,500 44 4,500 31 J-51 True
J-129 True 500 4,503 40 4,500 31 J-51 True
J-130 True 500 4,504 43 4,500 30 J-132 True
J-131 True 500 4,503 30 4,500 29 J-132 True
J-132 True 500 4,179 20 4,177 33 J-51 True
J-133 True 500 4,503 30 4,500 21 J-132 True
J-134 True 500 3,016 20 3,012 39 J-51 True
J-135 True 500 1,671 20 1,667 41 J-158 True
J-136 True 500 3,353 31 3,352 20 J-135 True
J-137 True 500 2,892 30 2,890 20 J-135 True
J-138 True 500 4,503 42 4,500 29 J-51 True
J-139 True 500 4,503 49 4,500 29 J-51 True
J-140 True 500 4,503 43 4,500 29 J-51 True
J-141 True 500 4,503 53 4,500 30 J-51 True
J-142 True 500 4,094 20 4,090 32 J-51 True
J-143 True 500 4,504 42 4,500 30 J-51 True
J-144 True 500 4,501 43 4,500 30 J-51 True
J-145 True 500 4,502 54 4,500 30 J-51 True
J-146 True 500 4,503 54 4,500 30 J-51 True
J-147 True 500 4,504 47 4,500 30 J-51 True
J-148 True 500 4,505 52 4,500 30 J-51 True
J-149 True 500 4,508 45 4,500 30 J-51 True
J-150 True 500 3,596 20 3,592 35 J-51 True
J-151 True 500 3,973 22 3,969 20 J-150 True
J-152 True 500 4,502 34 4,500 30 J-51 True
J-153 True 500 4,504 43 4,500 30 J-51 True
J-154 True 500 4,507 26 4,500 30 J-51 True
J-155 True 500 2,871 20 2,869 39 J-51 True
J-156 True 500 3,828 20 3,826 34 J-51 True
J-157 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-158 True 500 4,500 20 4,500 42 J-5 True
J-159 True 500 2,380 20 2,380 43 J-160 True
J-160 True 500 1,630 20 1,630 23 J-162 True
J-161 True 500 1,531 21 1,524 20 J-162 True
J-162 True 500 1,309 20 1,306 21 J-163 True
J-163 True 500 1,251 20 1,251 23 J-162 True
J-164 True 500 1,220 22 1,214 20 J-170 True
J-165 True 500 1,231 28 1,228 20 J-170 True
J-166 True 500 1,251 39 1,244 20 J-170 True
J-167 True 500 1,241 38 1,235 20 J-170 True
J-168 True 500 1,224 25 1,223 20 J-170 True
J-169 True 500 1,209 23 1,209 20 J-170 True
J-170 True 500 1,162 20 1,161 25 J-159 True
J-171 True 500 1,218 22 1,216 20 J-170 True
J-172 True 500 1,203 20 1,202 21 J-170 True
J-173 True 500 1,220 23 1,220 20 J-170 True
J-174 True 500 1,181 20 1,180 23 J-170 True
J-175 True 500 1,224 24 1,222 20 J-170 True
J-176 True 500 1,223 20 1,222 20 J-170 True
J-177 True 500 1,230 28 1,228 20 J-170 True
J-178 True 500 1,229 26 1,228 20 J-170 True
J-179 True 500 1,236 31 1,236 20 J-170 True
J-180 True 500 1,233 30 1,233 20 J-170 True
J-181 True 500 1,225 26 1,224 20 J-170 True
J-182 True 500 1,232 35 1,229 20 J-170 True
J-183 True 500 1,331 22 1,321 20 J-162 True
J-184 True 500 1,348 22 1,341 20 J-162 True
J-185 True 500 1,350 20 1,350 20 J-162 True
J-186 True 500 1,264 20 1,263 23 J-188 True
J-187 True 500 1,365 21 1,362 20 J-162 True
J-188 True 500 1,288 21 1,286 20 J-186 True
J-189 True 500 1,265 20 1,261 22 J-186 True
J-190 True 500 1,239 20 1,239 22 J-189 True
J-191 True 500 1,243 21 1,239 20 J-190 True
J-192 True 500 1,372 24 1,369 20 J-162 True
J-193 True 500 1,376 26 1,373 20 J-170 True
J-194 True 500 1,353 29 1,351 20 J-170 True
J-195 True 500 1,335 31 1,334 20 J-170 True
J 196
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 Water 
Model.wtg

False 2,000 1,309 35 1,304 20 J-170 True
J-197 True 500 1,293 31 1,292 20 J-170 True
J-198 True 500 1,288 38 1,288 20 J-170 True
J-199 True 500 1,264 40 1,261 20 J-170 True
J-200 True 500 1,291 34 1,288 20 J-170 True
J-202 True 500 1,289 32 1,288 20 J-170 True
J-204 True 2,500 2,683 20 2,682 3 J-157 True
J-205 False 500 0 23 0 4 J-157 True
J-206 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-207 True 500 1,268 40 1,266 20 J-170 True
J-208 True 500 1,267 30 1,266 20 J-170 True
J-209 True 500 1,275 37 1,271 20 J-170 True
J-210 True 500 1,276 38 1,276 20 J-170 True
J-211 True 500 1,278 39 1,278 20 J-170 True
J-212 True 500 1,279 38 1,279 20 J-170 True
J-213 True 500 1,279 30 1,279 20 J-170 True
J-214 True 500 1,279 31 1,279 20 J-170 True
J-215 True 500 1,279 34 1,279 20 J-170 True
J-216 True 500 1,281 40 1,281 20 J-170 True
J-217 True 500 1,284 39 1,284 20 J-170 True
J-218 True 500 1,286 36 1,286 20 J-170 True
J-219 True 500 1,286 26 1,286 20 J-170 True
J-220 True 500 1,279 38 1,279 20 J-170 True
J-221 True 500 1,279 37 1,279 20 J-170 True
J-222 True 500 1,280 46 1,279 20 J-170 True
J-223 True 500 1,279 45 1,279 20 J-170 True
J-224 True 500 1,284 33 1,284 20 J-170 True
J-225 True 500 1,284 33 1,284 20 J-170 True
J-226 True 500 1,279 58 1,279 20 J-170 True
J-227 True 500 1,280 57 1,279 20 J-170 True
J-228 True 500 1,279 29 1,279 20 J-170 True
J-229 True 500 1,280 23 1,279 20 J-170 True
J-230 True 500 1,274 20 1,272 20 J-170 True
J-231 True 500 1,287 63 1,287 20 J-170 True
J-233 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-234 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-235 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-236 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-237 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-238 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-239 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-241 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-242 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-244 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-245 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-246 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-247 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
J-249 False 500 (N/A) (N/A) (N/A) (N/A) (N/A) False
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Scenario: Replace CIP Base
Current Time Step: 0.000 h
FlexTable: Junction Table

ID Label Elevation 
(ft)

Demand 
(gpm)

Hydraulic 
Grade (ft)

Pressure 
(psi)

596 J-234 5,724.00 (N/A) (N/A) (N/A)
603 J-235 5,738.00 (N/A) (N/A) (N/A)
606 J-236 5,710.54 (N/A) (N/A) (N/A)
617 J-237 5,587.93 (N/A) (N/A) (N/A)
620 J-238 5,599.43 (N/A) (N/A) (N/A)
623 J-239 5,595.82 (N/A) (N/A) (N/A)
401 J-157 5,738.00 1 5,748.14 4

30 J-1 5,869.00 0 5,881.99 6
593 J-233 5,724.15 0 5,748.14 10
151 J-53 5,722.00 0 5,748.14 11

63 J-12 5,854.50 0 5,881.43 12
507 J-206 5,719.00 1 5,748.13 13

60 J-11 5,830.00 2 5,880.66 22
504 J-205 5,696.00 0 5,748.11 23
501 J-204 5,686.00 1 5,748.10 27
403 J-159 5,685.00 0 5,748.09 27

57 J-10 5,799.00 0 5,879.54 35
402 J-158 5,653.00 0 5,748.10 41

37 J-5 5,654.00 2 5,752.62 43
35 p 5,654.00 1 5,752.77 43
67 J-14 5,648.00 1 5,752.32 45
66 J-13 5,646.00 1 5,752.32 46

185 J-68 5,642.00 4 5,748.72 46
92 J-26 5,645.00 0 5,752.20 46
71 J-18 5,645.00 0 5,752.25 46
70 J-17 5,645.00 0 5,752.26 46
69 J-16 5,645.00 2 5,752.27 46
68 J-15 5,645.00 0 5,752.27 46

145 J-51 5,640.00 5 5,748.63 47
83 J-22 5,640.00 2 5,749.68 47
72 J-19 5,640.00 3 5,750.39 48
82 J-21 5,637.00 3 5,749.68 49

122 J-39 5,635.00 3 5,749.53 50
409 J-160 5,685.00 0 5,800.47 50

81 J-20 5,632.00 3 5,749.77 51
94 J-27 5,632.00 6 5,750.16 51
85 J-24 5,631.00 0 5,749.75 51
84 J-23 5,631.00 0 5,749.77 51

113 J-38 5,630.00 3 5,749.53 52
414 J-162 5,679.00 2 5,800.26 52

97 J-29 5,628.00 3 5,749.58 53
101 J-30 5,626.00 4 5,749.49 53
415 J-163 5,676.00 0 5,800.26 54
413 J-161 5,676.00 7 5,800.37 54
153 J-54 5,624.00 5 5,748.71 54
112 J-37 5,624.00 2 5,749.37 54

96 J-28 5,624.00 4 5,749.48 54
102 J-31 5,621.00 4 5,749.05 55
144 J-50 5,619.00 3 5,748.63 56
111 J-36 5,615.00 0 5,748.98 58
110 J-35 5,615.00 0 5,748.98 58
108 J-33 5,615.00 4 5,748.99 58
109 J-34 5,615.00 3 5,748.99 58
107 J-32 5,615.00 0 5,748.99 58
459 J-183 5,665.00 9 5,800.22 59
162 J-57 5,613.00 3 5,748.77 59
154 J-55 5,613.00 3 5,748.80 59
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215 J-81 5,612.00 4 5,748.70 59
129 J-45 5,609.00 2 5,748.69 60
637 J-241 5,608.00 0 5,748.74 61
126 J-42 5,608.00 0 5,748.78 61
163 J-58 5,608.00 3 5,748.78 61
125 J-41 5,608.00 3 5,748.78 61
124 J-40 5,608.00 0 5,748.79 61
155 J-56 5,608.00 3 5,748.79 61
127 J-43 5,606.00 4 5,748.69 62
128 J-44 5,606.00 0 5,748.69 62
133 J-49 5,604.00 0 5,748.64 63
164 J-59 5,604.00 5 5,748.74 63
146 J-52 5,603.00 3 5,748.64 63
186 J-69 5,603.00 2 5,748.72 63
187 J-70 5,603.00 2 5,748.72 63
426 J-170 5,654.00 1 5,800.06 63
460 J-184 5,654.00 7 5,800.16 63
313 J-122 5,602.00 3 5,748.62 63
173 J-62 5,602.00 2 5,748.69 63
131 J-47 5,601.00 4 5,748.64 64
132 J-48 5,601.00 0 5,748.64 64
130 J-46 5,601.00 0 5,748.64 64
461 J-185 5,652.00 0 5,800.14 64
189 J-72 5,599.00 0 5,748.74 65
191 J-74 5,599.00 3 5,748.74 65
640 J-242 5,599.00 0 5,748.74 65
190 J-73 5,599.00 0 5,748.74 65
311 J-120 5,598.00 3 5,748.62 65
302 J-119 5,598.00 4 5,748.63 65
203 J-77 5,598.00 3 5,748.72 65
192 J-75 5,598.00 0 5,748.73 65
416 J-164 5,649.00 7 5,800.06 65
204 J-78 5,597.00 3 5,748.70 66
193 J-76 5,597.00 3 5,748.73 66
425 J-169 5,648.00 0 5,800.06 66
432 J-174 5,647.00 1 5,800.05 66
165 J-60 5,595.00 4 5,748.69 66
429 J-171 5,646.00 2 5,800.06 67
430 J-172 5,645.00 1 5,800.06 67
206 J-80 5,593.00 0 5,748.69 67
188 J-71 5,592.00 3 5,748.72 68
466 J-187 5,643.00 3 5,800.11 68
179 J-66 5,591.00 5 5,748.64 68
431 J-173 5,642.00 0 5,800.05 68
216 J-82 5,590.00 4 5,748.69 69
217 J-83 5,590.00 0 5,748.69 69
205 J-79 5,590.00 3 5,748.70 69
465 J-186 5,641.00 1 5,800.10 69
438 J-176 5,640.00 1 5,800.05 69
437 J-175 5,639.00 2 5,800.05 70
467 J-188 5,639.00 1 5,800.10 70
177 J-64 5,587.00 3 5,748.62 70
178 J-65 5,587.00 1 5,748.62 70
222 J-84 5,587.00 3 5,748.66 70
231 J-88 5,583.00 3 5,748.63 72
232 J-89 5,583.00 0 5,748.63 72
420 J-168 5,634.00 1 5,800.06 72
225 J-87 5,582.00 3 5,748.65 72
224 J-86 5,582.00 4 5,748.65 72
223 J-85 5,582.00 0 5,748.65 72
468 J-189 5,633.00 4 5,800.10 72
478 J-192 5,632.00 3 5,800.09 73
235 J-92 5,580.00 8 5,748.65 73
556 J-230 5,523.00 1 5,691.79 73
417 J-165 5,631.00 3 5,800.05 73
441 J-177 5,631.00 3 5,800.05 73
442 J-178 5,631.00 1 5,800.05 73
4 4
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J-181 5,630.00 1 5,800.06 74
338 J-132 5,578.00 2 5,748.60 74
243 J-93 5,578.00 0 5,748.61 74
244 J-94 5,578.00 4 5,748.61 74
555 J-229 5,521.00 1 5,691.79 74
233 J-90 5,577.00 8 5,748.62 74
234 J-91 5,577.00 0 5,748.62 74
348 J-135 5,575.00 3 5,748.58 75
469 J-190 5,626.00 0 5,800.10 75
248 J-95 5,574.00 5 5,748.59 76
554 J-228 5,517.00 1 5,691.79 76
337 J-131 5,572.00 3 5,748.60 76
479 J-193 5,623.00 2 5,800.08 77
330 J-129 5,571.00 3 5,748.60 77
283 J-110 5,570.00 2 5,748.62 77
301 J-118 5,570.00 4 5,748.63 77
447 J-180 5,621.00 0 5,800.05 77
470 J-191 5,621.00 4 5,800.10 77
249 J-96 5,569.00 4 5,748.59 78
312 J-121 5,569.00 3 5,748.62 78
446 J-179 5,619.00 0 5,800.05 78

48 J-7 5,695.00 0 5,876.29 78
258 J-100 5,567.00 7 5,748.59 79
315 J-124 5,567.00 3 5,748.60 79
314 J-123 5,567.00 4 5,748.62 79
299 J-116 5,567.00 4 5,748.63 79
300 J-117 5,567.00 4 5,748.63 79
316 J-125 5,566.00 0 5,748.60 79
284 J-111 5,566.00 5 5,748.61 79
480 J-194 5,617.00 1 5,800.07 79

31 J-2 5,691.00 4 5,876.29 80
481 J-195 5,614.00 1 5,800.07 81
261 J-101 5,562.00 4 5,748.59 81
285 J-112 5,560.00 4 5,748.60 82
329 J-128 5,559.00 0 5,748.60 82
455 J-182 5,610.00 3 5,800.05 82
483 J-197 5,610.00 1 5,800.06 82
482 J-196 5,609.00 5 5,800.06 83
264 J-102 5,557.00 4 5,748.58 83
250 J-97 5,556.00 4 5,748.59 83
493 J-200 5,607.00 3 5,800.05 84
278 J-108 5,555.00 3 5,748.58 84
317 J-126 5,555.00 8 5,748.60 84
418 J-166 5,606.00 7 5,800.05 84
419 J-167 5,606.00 7 5,800.05 84
350 J-137 5,553.00 3 5,748.58 85
498 J-202 5,604.00 1 5,800.05 85
266 J-103 5,552.00 5 5,748.58 85

50 J-8 5,678.97 1 5,875.83 85
328 J-127 5,550.00 4 5,748.60 86
349 J-136 5,549.00 1 5,748.58 86
492 J-199 5,600.00 2 5,800.05 87
269 J-104 5,548.00 5 5,748.58 87
512 J-209 5,599.00 4 5,800.05 87
351 J-138 5,547.00 3 5,748.58 87
279 J-109 5,547.00 1 5,748.58 87
286 J-113 5,547.00 5 5,748.59 87
291 J-115 5,547.00 3 5,748.59 87
510 J-207 5,597.00 3 5,800.05 88
511 J-208 5,597.00 1 5,800.05 88
531 J-219 5,596.00 0 5,800.05 88
251 J-98 5,544.00 7 5,748.58 89
271 J-105 5,543.00 4 5,748.58 89
336 J-130 5,542.00 4 5,748.60 89
516 J-210 5,591.00 0 5,800.05 90
356 J-139 5,539.00 3 5,748.58 91
273 J-106 5,538.00 4 5,748.58 91

20
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

J-214 5,589.00 0 5,800.05 91
484 J-198 5,589.00 0 5,800.05 91
339 J-133 5,537.00 3 5,748.60 92
346 J-134 5,537.00 4 5,748.60 92
519 J-213 5,588.00 0 5,800.05 92
517 J-211 5,587.00 0 5,800.05 92
521 J-215 5,587.00 0 5,800.05 92
530 J-218 5,587.00 0 5,800.05 92
357 J-140 5,535.00 3 5,748.58 92
518 J-212 5,586.00 0 5,800.05 93

45 J-6 5,661.00 2 5,875.16 93
287 J-114 5,534.00 9 5,748.58 93
252 J-99 5,532.00 5 5,748.58 94
537 J-220 5,582.00 0 5,800.05 94
538 J-221 5,580.00 0 5,800.05 95
528 J-216 5,580.00 0 5,800.05 95
529 J-217 5,580.00 0 5,800.05 95

33 J-3 5,654.00 2 5,874.95 96
276 J-107 5,527.00 7 5,748.58 96
660 J-247 5,524.78 0 5,748.60 97
657 J-246 5,524.12 0 5,748.57 97
364 J-142 5,524.00 4 5,748.57 97
358 J-141 5,524.00 3 5,748.57 97
675 J-249 5,521.95 0 5,748.57 98

53 J-9 5,645.00 5 5,875.83 100
385 J-150 5,517.00 4 5,748.57 100
377 J-149 5,516.00 8 5,748.57 101
375 J-147 5,516.00 4 5,748.57 101
376 J-148 5,515.00 5 5,748.57 101
649 J-245 5,514.95 0 5,748.57 101
386 J-151 5,512.00 4 5,748.57 102
387 J-152 5,510.00 2 5,748.57 103
374 J-146 5,510.00 3 5,748.57 103
546 J-224 5,561.00 0 5,800.05 103
388 J-153 5,509.00 4 5,748.57 104
372 J-145 5,509.00 2 5,748.57 104
540 J-223 5,560.00 0 5,800.05 104
367 J-143 5,508.00 4 5,748.57 104
547 J-225 5,559.00 0 5,800.05 104
539 J-222 5,558.00 1 5,800.05 105
370 J-144 5,505.00 1 5,748.57 105
393 J-154 5,490.00 7 5,748.57 112
396 J-155 5,490.00 2 5,748.57 112
645 J-244 5,488.97 0 5,748.57 112
552 J-227 5,529.00 1 5,800.05 117
551 J-226 5,528.00 0 5,800.05 118
557 J-231 5,524.00 0 5,800.05 119
399 J-156 5,393.00 3 5,748.57 154
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Scenario: Replace CIP Base
Current Time Step: 0.000 h
FlexTable: Pipe Table

ID Label
Length 

(Scaled) 
(ft)

Start 
Node

Stop 
Node

Diameter 
(in)

Hazen-
Williams 

C
Flow 
(gpm)

Velocity 
(ft/s)

38 P-4 220 p J-5 16.0 130.0 1,074 1.71
40 P-5 9 J-3 PRV-1 16.0 130.0 1,075 1.72
41 P-6 7 PRV-1 p 6.0 130.0 1,075 12.20
47 P-2(2) 286 J-6 J-3 16.0 130.0 1,077 1.72
49 P-7 212 J-2 J-7 6.0 130.0 0 0.00
51 P-2(1)(1) 630 J-2 J-8 16.0 130.0 1,085 1.73
52 P-2(1)(2) 941 J-8 J-6 16.0 130.0 1,079 1.72
54 P-8 1,598 J-8 J-9 8.0 150.0 5 0.03
56 P-9 10 J-1 T-1 16.0 130.0 -1,090 1.74
59 P-1(2) 4,445 J-10 J-2 16.0 130.0 1,089 1.74
62 P-1(1)(2) 1,123 J-11 J-10 16.0 110.0 1,089 1.74
64 P-1(1)(1)(1) 770 J-1 J-12 16.0 130.0 1,090 1.74
65 P-1(1)(1)(2) 1,055 J-12 J-11 16.0 130.0 1,090 1.74
73 P-10 657 J-5 J-13 6.0 130.0 63 0.72
74 P-11 119 J-13 J-15 6.0 130.0 61 0.70
75 P-12 59 J-15 J-16 8.0 130.0 61 0.39
76 P-13 550 J-16 J-5 16.0 130.0 -1,009 1.61
77 P-14 139 J-13 J-14 6.0 150.0 1 0.01
78 P-15 16 J-16 J-17 16.0 130.0 1,068 1.70
79 P-16 17 J-17 J-18 16.0 130.0 554 0.88
80 P-17 350 J-17 J-19 8.0 130.0 514 3.28
86 P-18 329 J-19 J-20 8.0 130.0 293 1.87
87 P-19 48 J-24 J-20 8.0 130.0 -142 0.91
88 P-20 14 J-20 J-23 8.0 130.0 148 0.95
89 P-21 208 J-23 J-21 8.0 150.0 148 0.95
91 P-22 628 J-21 J-22 8.0 150.0 2 0.01
93 P-23 63 J-18 J-26 12.0 130.0 554 1.57
95 P-24 988 J-26 J-27 10.0 130.0 554 2.26
98 P-25 337 J-27 J-28 10.0 130.0 548 2.24
99 P-26 331 J-28 J-29 8.0 130.0 -110 0.70

100 P-27 739 J-29 J-19 8.0 130.0 -219 1.40
103 P-28 322 J-28 J-31 10.0 130.0 438 1.79
104 P-29 329 J-31 J-30 8.0 130.0 -244 1.56
105 P-30 325 J-30 J-29 8.0 130.0 -106 0.67
106 P-31 695 J-30 J-24 8.0 150.0 -142 0.91
114 P-32 273 J-31 J-32 10.0 130.0 161 0.66
115 P-33 65 J-32 J-33 12.0 130.0 161 0.46
116 P-34 31 J-33 J-34 12.0 130.0 -33 0.09
117 P-35 66 J-34 J-35 12.0 130.0 100 0.28
118 P-36 67 J-33 J-36 12.0 130.0 190 0.54
119 P-37 847 J-34 J-37 8.0 130.0 -136 0.87
120 P-38 456 J-37 J-38 8.0 150.0 -138 0.88
121 P-39 383 J-38 J-21 8.0 150.0 -143 0.92
123 P-40 380 J-38 J-39 8.0 150.0 3 0.02
134 P-41 211 J-35 J-40 6.0 140.0 100 1.14
135 P-42 33 J-40 J-41 8.0 130.0 100 0.64
136 P-43 45 J-41 J-42 8.0 130.0 51 0.33
137 P-44 335 J-42 J-43 6.0 140.0 51 0.58
138 P-45 246 J-43 J-46 6.0 140.0 43 0.49
139 P-46 68 J-44 J-43 6.0 130.0 -2 0.02
140 P-47 387 J-45 J-43 6.0 130.0 -2 0.02
141 P-48 72 J-46 J-47 8.0 130.0 43 0.28
142 P-49 11 J-47 J-48 8.0 130.0 11 0.07
143 P-50 105 J-48 J-49 6.0 130.0 11 0.12
147 P-51 81 J-49 J-52 6.0 140.0 11 0.12
148 P-52 890 J-52 J-50 6.0 140.0 8 0.09
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149 P-53 1,031 J-50 J-51 6.0 140.0 5 0.06
152 P-54 357 T-2 J-53 14.0 130.0 -550 1.15
156 P-55 1,017 J-53 J-54 14.0 130.0 -664 1.38
157 P-56 320 J-54 J-55 14.0 130.0 -441 0.92
158 P-57 332 J-55 J-56 14.0 130.0 46 0.10
159 P-58 715 J-54 J-28 8.0 130.0 -216 1.38
160 P-59 716 J-55 J-31 14.0 130.0 -518 1.08
161 P-60 647 J-56 J-36 10.0 130.0 -190 0.78
166 P-61 333 J-57 J-58 8.0 130.0 -33 0.21
167 P-62 344 J-58 J-59 8.0 130.0 70 0.44
168 P-63 361 J-59 J-60 8.0 130.0 68 0.44
169 P-64 28 J-58 J-56 10.0 130.0 -233 0.95
171 P-65 32 J-55 J-57 4.0 130.0 29 0.73
172 P-66 740 J-59 J-41 8.0 130.0 -46 0.30
174 P-67 367 J-60 J-62 8.0 150.0 0 0.00
175 P-68 301 J-44 J-62 8.0 150.0 2 0.01
181 P-69 343 J-60 J-66 8.0 130.0 77 0.49
182 P-70 322 J-66 J-64 8.0 130.0 41 0.26
183 P-71 98 J-64 J-65 6.0 130.0 1 0.01
184 P-72 733 J-66 J-47 12.0 130.0 -28 0.08
194 P-73 717 J-54 J-68 8.0 130.0 -12 0.08
195 P-74 307 J-68 J-69 8.0 130.0 -16 0.10
196 P-75 23 J-69 J-70 8.0 130.0 -36 0.23
198 P-77 331 J-70 J-71 8.0 130.0 7 0.05
199 P-78 285 J-71 J-72 8.0 130.0 -48 0.30
201 P-80 53 J-74 J-73 12.0 130.0 -128 0.36
202 P-81 306 J-73 J-58 10.0 130.0 -128 0.52
207 P-82 145 J-74 J-75 12.0 130.0 91 0.26
208 P-83 36 J-75 J-76 8.0 130.0 91 0.58
209 P-84 166 J-76 J-77 8.0 130.0 39 0.25
210 P-85 79 J-77 J-78 8.0 130.0 79 0.50
211 P-86 374 J-77 J-59 8.0 130.0 -42 0.27
212 P-87 275 J-78 J-79 8.0 130.0 34 0.22
213 P-88 133 J-79 J-80 6.0 130.0 12 0.14
214 P-89 243 J-80 J-60 8.0 150.0 12 0.08
218 P-90 385 J-69 J-81 6.0 130.0 18 0.20
219 P-91 344 J-81 J-82 6.0 130.0 14 0.16
220 P-92 51 J-82 J-83 12.0 130.0 -52 0.15
221 P-93 334 J-83 J-71 8.0 130.0 -52 0.33
226 P-94 329 J-82 J-84 8.0 130.0 62 0.39
227 P-95 269 J-84 J-85 8.0 150.0 24 0.15
228 P-96 63 J-85 J-87 8.0 130.0 24 0.15
229 P-97 44 J-87 J-86 8.0 130.0 -12 0.08
230 P-98 1,050 J-86 J-76 8.0 130.0 -49 0.31
236 P-99 1,160 J-78 J-92 8.0 130.0 42 0.27
237 P-100 1,056 J-79 J-92 6.0 130.0 19 0.21
238 P-101 293 J-92 J-91 6.0 130.0 23 0.26
239 P-102 54 J-91 J-90 8.0 130.0 23 0.15
240 P-103 332 J-66 J-88 12.0 130.0 58 0.17
241 P-104 40 J-88 J-89 8.0 130.0 10 0.06
242 P-105 1,101 J-88 J-90 12.0 130.0 46 0.13
245 P-106 265 J-89 J-93 4.0 130.0 10 0.25
246 P-107 25 J-93 J-94 8.0 130.0 10 0.06
247 P-108 352 J-94 J-64 8.0 130.0 -38 0.24
253 P-109 701 J-94 J-95 8.0 130.0 23 0.15
254 P-110 390 J-95 J-96 8.0 130.0 12 0.08
255 P-111 1,072 J-96 J-97 8.0 130.0 -1 0.01
256 P-112 1,081 J-97 J-98 8.0 130.0 15 0.10
257 P-113 728 J-98 J-99 8.0 130.0 11 0.07
259 P-114 978 J-94 J-100 8.0 130.0 20 0.13
260 P-115 344 J-95 J-100 6.0 150.0 6 0.06
262 P-116 392 J-100 J-101 8.0 150.0 19 0.12
263 P-117 345 J-96 J-101 6.0 150.0 9 0.10
265 P-118 348 J-101 J-102 8.0 150.0 24 0.15
267 P-119 725 J-102 J-103 8.0 150.0 9 0.06
268 P-120 346 J-103 J-97 6.0 150.0 -16 0.19
270 P-121 361 J-103 J-104 8.0 150.0 20 0.13
2 2
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P-122 362 J-104 J-105 8.0 150.0 7 0.05
274 P-123 344 J-98 J-106 8.0 150.0 24 0.15
275 P-124 357 J-105 J-106 8.0 150.0 -6 0.04
277 P-125 729 J-106 J-107 8.0 150.0 13 0.08
280 P-126 193 J-104 J-109 8.0 130.0 7 0.05
281 P-127 1,093 J-109 J-108 8.0 130.0 -8 0.05
282 P-128 165 J-102 J-108 6.0 130.0 11 0.12
288 P-129 356 J-107 J-99 8.0 130.0 -21 0.13
289 P-130 185 J-99 J-114 8.0 130.0 -15 0.10
290 P-131 742 J-114 J-113 12.0 130.0 -48 0.14
292 P-132 81 J-115 J-113 8.0 130.0 25 0.16
293 P-133 306 J-113 J-98 8.0 150.0 26 0.17
294 P-134 1,085 J-113 J-112 12.0 130.0 -55 0.16
295 P-135 303 J-97 J-112 8.0 150.0 -37 0.23
296 P-136 358 J-112 J-111 12.0 130.0 -96 0.27
297 P-137 353 J-111 J-110 12.0 130.0 -59 0.17
298 P-138 369 J-110 J-90 12.0 130.0 -61 0.17
303 P-139 756 J-84 J-119 8.0 130.0 35 0.23
304 P-140 333 J-119 J-118 8.0 130.0 8 0.05
305 P-141 756 J-118 J-87 8.0 130.0 -33 0.21
306 P-142 188 J-118 J-117 8.0 150.0 14 0.09
307 P-143 771 J-86 J-117 8.0 130.0 33 0.21
308 P-144 230 J-117 J-116 8.0 150.0 17 0.11
309 P-145 727 J-116 J-92 8.0 130.0 -29 0.19
310 P-146 311 J-116 J-111 8.0 150.0 42 0.27
318 P-147 334 J-119 J-120 8.0 130.0 24 0.15
319 P-148 380 J-120 J-122 8.0 130.0 18 0.12
320 P-149 334 J-122 J-123 8.0 150.0 15 0.10
321 P-150 336 J-120 J-121 8.0 130.0 3 0.02
322 P-151 384 J-123 J-121 8.0 130.0 -22 0.14
323 P-152 336 J-121 J-118 8.0 130.0 -22 0.14
324 P-153 1,072 J-117 J-126 8.0 130.0 26 0.17
325 P-154 366 J-123 J-124 8.0 130.0 34 0.22
326 P-155 94 J-124 J-125 8.0 130.0 7 0.04
327 P-156 231 J-125 J-126 8.0 150.0 7 0.04
331 P-157 386 J-124 J-129 8.0 130.0 24 0.16
332 P-158 126 J-129 J-128 8.0 130.0 11 0.07
333 P-159 202 J-128 J-127 8.0 150.0 11 0.07
334 P-160 387 J-127 J-126 8.0 130.0 -26 0.16
335 P-161 308 J-127 J-115 8.0 150.0 28 0.18
340 P-162 328 J-129 J-131 8.0 130.0 11 0.07
341 P-163 334 J-131 J-130 8.0 130.0 3 0.02
342 P-164 329 J-130 J-127 8.0 130.0 -5 0.03
343 P-165 362 J-131 J-132 8.0 130.0 5 0.03
344 P-166 336 J-132 J-133 8.0 130.0 3 0.02
345 P-167 359 J-133 J-130 8.0 130.0 -4 0.03
347 P-168 686 J-133 J-134 8.0 130.0 4 0.03
352 P-169 1,702 J-135 J-137 8.0 130.0 -3 0.02
353 P-170 230 J-137 J-136 8.0 130.0 -6 0.04
354 P-171 156 J-109 J-138 8.0 130.0 14 0.09
355 P-172 378 J-138 J-136 8.0 130.0 6 0.04
359 P-173 368 J-138 J-139 8.0 130.0 5 0.03
360 P-174 346 J-139 J-105 8.0 130.0 -10 0.06
361 P-175 361 J-139 J-140 8.0 130.0 12 0.08
362 P-176 343 J-107 J-141 8.0 130.0 10 0.06
363 P-177 727 J-141 J-140 8.0 130.0 -6 0.04
365 P-178 370 J-141 J-142 6.0 130.0 4 0.04
366 P-179 1,103 J-140 J-142 6.0 130.0 3 0.04
368 P-180 1,454 J-143 J-142 6.0 130.0 -3 0.03
369 P-181 1,088 J-141 J-143 8.0 130.0 9 0.06
371 P-182 211 J-143 J-144 8.0 130.0 8 0.05
373 P-183 676 J-144 J-145 8.0 150.0 7 0.04
378 P-184 154 J-145 J-146 8.0 150.0 9 0.06
379 P-185 367 J-146 J-147 8.0 150.0 -4 0.03
380 P-186 155 J-147 J-148 8.0 150.0 -8 0.05
381 P-187 370 J-148 J-145 8.0 150.0 4 0.03
382 P-188 370 J-149 J-146 8.0 130.0 -10 0.07
383
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P-189 710 J-148 J-107 8.0 150.0 -18 0.11
390 P-192 158 J-150 J-151 8.0 130.0 -4 0.03
391 P-193 350 J-151 J-152 8.0 130.0 -7 0.05
392 P-194 61 J-152 J-153 8.0 130.0 -20 0.13
394 P-195 1,639 J-151 J-154 6.0 130.0 -1 0.01
397 P-197 1,163 J-153 J-155 8.0 130.0 2 0.01
398 P-198 1,199 J-152 J-154 12.0 130.0 10 0.03
406 P-202 495 J-158 J-159 16.0 130.0 112 0.18
408 P-203 114 J-159 PMP-1 8.0 130.0 112 0.71
410 P-204 78 J-160 PMP-1 8.0 130.0 -112 0.71
412 P-10000 146 J-159 J-160 0.5 50.0 0 0.22
421 P-206 336 J-160 J-161 8.0 130.0 112 0.71
422 P-207 928 J-161 J-162 8.0 130.0 64 0.41
423 P-208 327 J-163 J-162 8.0 130.0 0 0.00
424 P-209 1,549 J-161 J-164 6.0 130.0 41 0.46
427 P-210 63 J-164 J-169 8.0 130.0 21 0.13
428 P-211 303 J-169 J-170 8.0 130.0 1 0.01
433 P-212 263 J-169 J-171 8.0 130.0 20 0.13
434 P-213 317 J-171 J-172 8.0 130.0 1 0.01
435 P-214 254 J-171 J-173 8.0 130.0 17 0.11
436 P-215 348 J-173 J-174 8.0 130.0 1 0.01
439 P-216 206 J-173 J-175 8.0 130.0 16 0.10
440 P-217 303 J-175 J-176 8.0 130.0 1 0.01
443 P-218 372 J-175 J-177 8.0 130.0 12 0.08
444 P-219 27 J-177 J-165 8.0 130.0 9 0.06
445 P-220 159 J-177 J-178 8.0 130.0 1 0.01
448 P-221 954 J-165 J-180 8.0 130.0 3 0.02
449 P-222 655 J-180 J-167 8.0 130.0 3 0.02
450 P-223 512 J-167 J-166 8.0 130.0 4 0.02
451 P-224 865 J-166 J-179 8.0 130.0 -3 0.02
452 P-225 788 J-179 J-165 8.0 130.0 -3 0.02
453 P-226 822 J-164 J-168 8.0 130.0 13 0.08
456 P-227 213 J-168 J-181 8.0 130.0 12 0.08
457 P-228 946 J-181 J-182 8.0 130.0 11 0.07
458 P-229 490 J-182 J-167 8.0 130.0 8 0.05
462 P-230 408 J-162 J-183 8.0 130.0 62 0.39
463 P-231 723 J-183 J-184 8.0 130.0 52 0.33
464 P-232 376 J-184 J-185 8.0 130.0 46 0.29
471 P-233 594 J-185 J-187 8.0 130.0 46 0.29
472 P-234 505 J-187 J-188 8.0 130.0 10 0.06
473 P-235 138 J-188 J-186 8.0 130.0 1 0.00
474 P-236 430 J-188 J-189 8.0 130.0 8 0.05
475 P-237 400 J-189 J-190 8.0 130.0 4 0.03
476 P-238 265 J-190 J-191 8.0 130.0 2 0.01
477 P-239 287 J-191 J-190 8.0 130.0 -2 0.01
485 P-240 365 J-187 J-192 8.0 130.0 33 0.21
486 P-241 349 J-192 J-193 8.0 130.0 30 0.19
487 P-242 383 J-193 J-194 8.0 130.0 28 0.18
488 P-243 304 J-194 J-195 8.0 130.0 27 0.17
489 P-244 530 J-195 J-196 8.0 130.0 25 0.16
490 P-245 713 J-196 J-197 8.0 130.0 8 0.05
491 P-246 1,147 J-197 J-198 8.0 130.0 6 0.04
495 P-247 757 J-196 J-200 8.0 130.0 12 0.08
496 P-248 1,203 J-200 J-199 8.0 130.0 8 0.05
497 P-249 366 J-199 J-166 8.0 130.0 -1 0.00
499 P-250 276 J-202 J-200 8.0 130.0 -1 0.01
503 P-201(2) 711 J-204 J-158 16.0 130.0 112 0.18
506 P-201(1)(2) 810 J-205 J-204 16.0 130.0 113 0.18
508 P-201(1)(1)(1) 990 J-157 J-206 16.0 130.0 113 0.18
509 P-201(1)(1)(2) 1,183 J-206 J-205 16.0 130.0 113 0.18
513 P-251 757 J-208 J-207 8.0 130.0 -1 0.01
514 P-252 356 J-207 J-209 8.0 130.0 3 0.02
515 P-253 216 J-199 J-207 8.0 130.0 7 0.04
522 P-254 456 J-209 J-210 8.0 130.0 -1 0.01
523 P-255 233 J-210 J-211 8.0 130.0 -1 0.01
524 P-256 443 J-211 J-212 8.0 130.0 -4 0.02
525 P-257 217 J-212 J-215 8.0 130.0 0 0.00
26
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J:\2-17103 - Red Lodge On-Call 2017\TO 14 - Water PER\CADD 2-17103-14\Water Cad\2-17103-TO14 Red Lodge 2019 
Water Model.wtg

P-258 357 J-215 J-213 8.0 130.0 0 0.00
527 P-259 173 J-215 J-214 8.0 130.0 0 0.00
532 P-260 476 J-212 J-216 8.0 130.0 -4 0.02
533 P-261 431 J-216 J-217 8.0 130.0 -6 0.04
534 P-262 1,058 J-217 J-218 8.0 130.0 -6 0.04
535 P-263 903 J-218 J-198 8.0 130.0 -6 0.04
536 P-264 477 J-218 J-219 8.0 130.0 0 0.00
541 P-265 394 J-211 J-220 8.0 130.0 2 0.01
542 P-266 350 J-220 J-221 8.0 130.0 1 0.00
543 P-267 1,171 J-221 J-223 8.0 130.0 1 0.00
544 P-268 396 J-223 J-222 8.0 130.0 -1 0.00
545 P-269 1,286 J-222 J-220 8.0 130.0 -2 0.01
548 P-270 1,117 J-217 J-224 8.0 130.0 0 0.00
549 P-271 297 J-224 J-225 8.0 130.0 0 0.00
550 P-272 282 J-224 J-225 8.0 130.0 0 0.00
558 P-273 3,737 J-198 J-231 12.0 130.0 0 0.00
559 P-274 2,079 J-222 J-226 8.0 130.0 0 0.00
560 P-275 1,692 J-226 J-223 8.0 130.0 -1 0.01
561 P-276 3,082 J-216 J-227 8.0 130.0 3 0.02
562 P-277 291 J-227 J-226 8.0 130.0 -1 0.01
563 P-278 108 J-227 PRV-2 8.0 130.0 2 0.02
564 P-279 2,535 PRV-2 J-228 8.0 130.0 2 0.02
565 P-280 300 J-228 J-229 8.0 130.0 2 0.01
566 P-281 253 J-229 J-230 8.0 130.0 1 0.01
588 P-282(1) 246 J-230 PRV-3 8.0 130.0 0 0.00
589 P-282(2) 13 PRV-3 J-231 8.0 130.0 0 0.00
594 P-200(1) 57 J-53 J-233 16.0 130.0 114 0.18
595 P-200(2) 368 J-233 J-157 16.0 130.0 114 0.18
598 P-286 3,357 J-234 J-3 16.0 150.0 (N/A) (N/A)
601 P-287 80 J-159 PRV-5 8.0 130.0 (N/A) (N/A)
602 P-288 63 PRV-5 J-160 8.0 130.0 (N/A) (N/A)
605 P-290 361 J-235 J-234 16.0 130.0 (N/A) (N/A)
607 P-289(1) 2,011 J-159 J-236 16.0 130.0 (N/A) (N/A)
608 P-289(2) 2,162 J-236 J-235 16.0 130.0 (N/A) (N/A)
613 P-291 66 J-9 PRV-6 6.0 130.0 (N/A) (N/A)
614 P-292 134 PRV-6 J-22 6.0 130.0 (N/A) (N/A)
615 P-293 745 J-39 J-51 6.0 130.0 (N/A) (N/A)
618 P-294(1) 967 J-135 J-237 6.0 130.0 (N/A) (N/A)
622 P-294(2)(2) 267 J-238 J-52 6.0 130.0 (N/A) (N/A)
624 P-294(2)(1)(1) 591 J-237 J-239 6.0 130.0 (N/A) (N/A)
625 P-294(2)(1)(2) 270 J-239 J-238 6.0 130.0 (N/A) (N/A)
638 P-76(1) 341 J-70 J-241 8.0 130.0 -45 0.29
639 P-76(2) 342 J-241 J-57 8.0 130.0 -59 0.37
641 P-79(1) 68 J-72 J-242 12.0 130.0 -48 0.13
642 P-79(2) 26 J-242 J-74 12.0 130.0 -34 0.10
643 P-295 326 J-241 J-242 8.0 130.0 13 0.08
647 P-199(2)(2) 5,258 J-244 J-156 12.0 130.0 3 0.01
648 P-296 56 J-244 J-154 12.0 130.0 -3 0.01
651 P-196(2) 236 J-245 J-153 12.0 130.0 26 0.07
654 P-297(1) 65 J-245 PRV-8 6.0 130.0 (N/A) (N/A)
655 P-297(2) 48 PRV-8 J-149 6.0 130.0 (N/A) (N/A)
656 P-298 41 J-245 J-149 12.0 130.0 -26 0.07
659 P-191(2) 249 J-246 J-150 8.0 130.0 0 0.00
661 P-191(1)(1) 428 J-134 J-247 8.0 130.0 0 0.00
665 P-300 23 J-246 J-247 6.0 130.0 (N/A) (N/A)
673 P-303(1) 30 J-247 PRV-10 6.0 130.0 (N/A) (N/A)
674 P-303(2) 31 PRV-10 J-246 6.0 130.0 (N/A) (N/A)
676 P-190(1) 726 J-114 J-249 8.0 130.0 24 0.15
677 P-190(2) 358 J-249 J-149 12.0 130.0 24 0.07
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City of Wolf Point  Water System PER 

  Appendix H 
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430510 admin

account total 382,736.49$               

less professional services (7,414.85)$                  

(3,604.78)$                  

Plus PERS 23,329.80$                  

395,046.66$               

430510 admin

account total 457,619.99$               

less professional services (3,777.07)$                  

Plus PERS 81.00$                         

14,421.18$                  

8,000.00$                    

476,345.10$               

430510 admin

account total 567,668.50$               

less professional services (15,000.00)$                

(5,200.54)$                  

Less Capital Improv 15,000.00$                  

3,735.19$                    

Plus PERS (770.00)$                      

24,434.13$                  

589,867.28$               

330000 Intergovernmental Rev

Account total 275,436.00$               

Less Grant (273,010.00)$              

2,426.00$                    

*capital of $15,000.00 and $3,735.19 was a 

negative expense. Pension of $770.00 was a 

negative expense

2017 Expenses

2018 Expenses

2019 expenses

2019 Revenue



From: ellis.courtney@dorsey.com
To: Amy Carter
Subject: RE: [EXTERNAL] City of Red Lodge Water System Debt Services
Date: Monday, May 18, 2020 1:28:38 PM

Doing the math, it looks like the Series 2019C Bonds are outstanding in the principal amount of
$4,695,000.  Looks like Cid said for the Series 2019B Bond: Current balance $922,466 with a
payment due 7/1/20.
 

From: Amy Carter <acarter@greatwesteng.com> 
Sent: Monday, May 18, 2020 1:24 PM
To: Ellis, Courtney <ellis.courtney@dorsey.com>
Subject: RE: [EXTERNAL] City of Red Lodge Water System Debt Services
 
Courtney,
Thank you. What is the current balance on the 2019B and 2019C bonds?
 
Amy Carter, PE | Project Engineer
Great West Engineering, Inc.
DIRECT:  406-281-8588
 
www.greatwesteng.com

 

From: ellis.courtney@dorsey.com <ellis.courtney@dorsey.com> 
Sent: Monday, May 18, 2020 1:16 PM
To: Amy Carter <acarter@greatwesteng.com>
Subject: RE: [EXTERNAL] City of Red Lodge Water System Debt Services
 
Hi Amy,
 
Red Lodge refunded their RD water bonds last fall.  Here’s the most recent debt service schedule I
have for them—but note that the SRF debt service schedule (Series 2019B Bonds) may not be
correct, as this refunding issue closed before they closed out their Series 2019A/B Bonds with SRF.
 

mailto:ellis.courtney@dorsey.com
mailto:acarter@greatwesteng.com
https://protect-us.mimecast.com/s/aItnCxk7WYcqoRk0Cvgn5z/
https://www.facebook.com/pages/Great-West-Engineering-Inc/348773371825745
mailto:ellis.courtney@dorsey.com
mailto:ellis.courtney@dorsey.com
mailto:acarter@greatwesteng.com


 

From: Amy Carter <acarter@greatwesteng.com> 
Sent: Monday, May 18, 2020 9:34 AM
To: Ellis, Courtney <ellis.courtney@dorsey.com>
Subject: [EXTERNAL] City of Red Lodge Water System Debt Services
 
Courtney,
Cid Sivil cc’d you on an email regarding the City of Red Lodge Debt services for their water system. I
am working on a Water PER for them, and want to make sure I have current debt services. Do you
have information about their current SRF and RD loans?
 
Amy Carter, PE | Project Engineer
 
Great West Engineering, Inc.
6780 Trade Center Avenue
Billings, MT 59101
 
DIRECT:  406-281-8588
FAX:  406-248-1363
OFFICE:  406-652-5000
 
www.greatwesteng.com

mailto:acarter@greatwesteng.com
mailto:ellis.courtney@dorsey.com
https://protect-us.mimecast.com/s/JFzCCzpxg1fNow6BHKkNhs/


 

https://www.facebook.com/pages/Great-West-Engineering-Inc/348773371825745


From: ellis.courtney@dorsey.com
To: Amy Carter
Subject: RE: [EXTERNAL] City of Red Lodge Water System Debt Services
Date: Monday, May 18, 2020 1:16:28 PM

Hi Amy,
 
Red Lodge refunded their RD water bonds last fall.  Here’s the most recent debt service schedule I
have for them—but note that the SRF debt service schedule (Series 2019B Bonds) may not be
correct, as this refunding issue closed before they closed out their Series 2019A/B Bonds with SRF.
 

 

From: Amy Carter <acarter@greatwesteng.com> 
Sent: Monday, May 18, 2020 9:34 AM
To: Ellis, Courtney <ellis.courtney@dorsey.com>
Subject: [EXTERNAL] City of Red Lodge Water System Debt Services
 
Courtney,
Cid Sivil cc’d you on an email regarding the City of Red Lodge Debt services for their water system. I
am working on a Water PER for them, and want to make sure I have current debt services. Do you
have information about their current SRF and RD loans?
 

mailto:ellis.courtney@dorsey.com
mailto:acarter@greatwesteng.com


Amy Carter, PE | Project Engineer
 
Great West Engineering, Inc.
6780 Trade Center Avenue
Billings, MT 59101
 
DIRECT:  406-281-8588
FAX:  406-248-1363
OFFICE:  406-652-5000
 
www.greatwesteng.com

 

https://protect-us.mimecast.com/s/wGppCNk5oVc5mryRi4Z2fF/
https://www.facebook.com/pages/Great-West-Engineering-Inc/348773371825745








































01/29/20                                                 CITY OF RED LODGE                                      Page: 1 of 1
13:37:13                                       Statement of Revenue Budget vs Actuals                      Report ID: B110
                                               For the Accounting Period:     6 / 17

5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                        Received                                          Revenue            %
           Account                                    Current Month   Received YTD    Estimated Revenue  To Be Received   Received
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
330000 INTERGOVERNMENTAL REVENUES
  336020  On Behalf Payments                                1,890.00         1,890.00              0.00        -1,890.00    **  %
                      Account Group Total:                  1,890.00         1,890.00              0.00        -1,890.00    **  %

340000 CHARGES FOR SERVICES
  343021  Metered Water Sales                              77,751.98       866,621.99        825,000.00       -41,621.99    105 %
  343024  Sales of Water Materials & Supplies               1,005.00         6,865.00          1,500.00        -5,365.00    458 %
  343025  Water Permits                                     7,770.00        39,350.00         50,000.00        10,650.00     79 %
  343027  Miscellaneous Water Revenue                         675.00         6,040.00          5,000.00        -1,040.00    121 %
  343029  Curb Stop Fee                                     3,088.94        36,851.93         36,750.00          -101.93    100 %
                      Account Group Total:                 90,290.92       955,728.92        918,250.00       -37,478.92    104 %

370000 INVESTMENTS AND ROYALTY EARNINGS
  371000  Investment Earnings                                 101.17         1,355.35          1,000.00          -355.35    136 %
                      Account Group Total:                    101.17         1,355.35          1,000.00          -355.35    136 %

380000 OTHER FINANCING SOURCES
  383000  Transfer from Resort Tax - 15%                        0.00       100,000.00        100,000.00             0.00    100 %
                      Account Group Total:                      0.00       100,000.00        100,000.00             0.00    100 %

                              Fund  Total:                 92,282.09     1,058,974.27      1,019,250.00       -39,724.27    104 %

                       Grand Total:                        92,282.09     1,058,974.27      1,019,250.00       -39,724.27    104 %



01/29/20                                                 CITY OF RED LODGE                                      Page: 1 of 1
13:36:04                                       Statement of Revenue Budget vs Actuals                      Report ID: B110
                                               For the Accounting Period:     6 / 18

5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                        Received                                          Revenue            %
           Account                                    Current Month   Received YTD    Estimated Revenue  To Be Received   Received
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
330000 INTERGOVERNMENTAL REVENUES
  336020  On Behalf Payments                                1,857.00         1,857.00              0.00        -1,857.00    **  %
                      Account Group Total:                  1,857.00         1,857.00              0.00        -1,857.00    **  %

340000 CHARGES FOR SERVICES
  343021  Metered Water Sales                              75,814.15       941,210.09        875,000.00       -66,210.09    108 %
  343024  Sales of Water Materials & Supplies                 378.11         4,307.88          3,000.00        -1,307.88    144 %
  343025  Water Permits                                     3,745.00        23,450.00         35,000.00        11,550.00     67 %
  343027  Miscellaneous Water Revenue                      51,128.17        93,324.43          5,000.00       -88,324.43    *** %
  343029  Curb Stop Fee                                     3,171.35        37,515.31         36,750.00          -765.31    102 %
                      Account Group Total:                134,236.78     1,099,807.71        954,750.00      -145,057.71    115 %

370000 INVESTMENTS AND ROYALTY EARNINGS
  371000  Investment Earnings                                 191.06         4,198.43          1,000.00        -3,198.43    420 %
                      Account Group Total:                    191.06         4,198.43          1,000.00        -3,198.43    420 %

380000 OTHER FINANCING SOURCES
  383000  Transfer from Resort Tax - 15%                  100,000.00       100,000.00        100,000.00             0.00    100 %
                      Account Group Total:                100,000.00       100,000.00        100,000.00             0.00    100 %

                              Fund  Total:                236,284.84     1,205,863.14      1,055,750.00      -150,113.14    114 %

                       Grand Total:                       236,284.84     1,205,863.14      1,055,750.00      -150,113.14    114 %



01/29/20                                                 CITY OF RED LODGE                                      Page: 1 of 1
13:35:12                                       Statement of Revenue Budget vs Actuals                      Report ID: B110
                                               For the Accounting Period:     6 / 19

5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                        Received                                          Revenue            %
           Account                                    Current Month   Received YTD    Estimated Revenue  To Be Received   Received
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
330000 INTERGOVERNMENTAL REVENUES
  331900  capital grant                                   273,010.00       273,010.00              0.00      -273,010.00    **  %
  336020  On Behalf Payments                                2,426.00         2,426.00              0.00        -2,426.00    **  %
                      Account Group Total:                275,436.00       275,436.00              0.00      -275,436.00    **  %

340000 CHARGES FOR SERVICES
  343021  Metered Water Sales                              81,372.04     1,030,515.87        975,000.00       -55,515.87    106 %
  343024  Sales of Water Materials & Supplies               1,512.44         9,185.09          3,000.00        -6,185.09    306 %
  343025  Water Permits                                    15,965.00        71,125.00         30,000.00       -41,125.00    237 %
  343027  Miscellaneous Water Revenue                         721.42        13,187.11          5,000.00        -8,187.11    264 %
  343029  Curb Stop Fee                                     3,199.31        47,284.36         36,750.00       -10,534.36    129 %
  343037  Capital Expense Fee                                   0.00        24,625.44              0.00       -24,625.44    **  %
                      Account Group Total:                102,770.21     1,195,922.87      1,049,750.00      -146,172.87    114 %

360000 MISCELLANEOUS REVENUES
  362000  Miscellaneous                                     3,369.20         8,319.20          3,000.00        -5,319.20    277 %
  365000  Contributions and Donations                           0.00           756.00              0.00          -756.00    **  %
                      Account Group Total:                  3,369.20         9,075.20          3,000.00        -6,075.20    303 %

370000 INVESTMENTS AND ROYALTY EARNINGS
  371000  Investment Earnings                                 483.97         6,918.98          2,000.00        -4,918.98    346 %
                      Account Group Total:                    483.97         6,918.98          2,000.00        -4,918.98    346 %

380000 OTHER FINANCING SOURCES
  382010  Sale of General Fixed Assets                     -4,950.00        -4,950.00              0.00         4,950.00    **  %
  383000  Transfer from Resort Tax - 15%                  101,477.10       201,477.10        100,000.00      -101,477.10    201 %
                      Account Group Total:                 96,527.10       196,527.10        100,000.00       -96,527.10    197 %

                              Fund  Total:                478,586.48     1,683,880.15      1,154,750.00      -529,130.15    146 %

                       Grand Total:                       478,586.48     1,683,880.15      1,154,750.00      -529,130.15    146 %
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5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                        Received                                          Revenue            %
           Account                                    Current Month   Received YTD    Estimated Revenue  To Be Received   Received
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
330000 INTERGOVERNMENTAL REVENUES
  331900  capital grant                                   273,010.00       273,010.00              0.00      -273,010.00    **  %
  336020  On Behalf Payments                                2,426.00         2,426.00              0.00        -2,426.00    **  %
                      Account Group Total:                275,436.00       275,436.00              0.00      -275,436.00    **  %

340000 CHARGES FOR SERVICES
  343021  Metered Water Sales                              81,372.04     1,030,515.87        975,000.00       -55,515.87    106 %
  343024  Sales of Water Materials & Supplies               1,512.44         9,185.09          3,000.00        -6,185.09    306 %
  343025  Water Permits                                    15,965.00        71,125.00         30,000.00       -41,125.00    237 %
  343027  Miscellaneous Water Revenue                         721.42        13,187.11          5,000.00        -8,187.11    264 %
  343029  Curb Stop Fee                                     3,199.31        47,284.36         36,750.00       -10,534.36    129 %
  343037  Capital Expense Fee                                   0.00        24,625.44              0.00       -24,625.44    **  %
                      Account Group Total:                102,770.21     1,195,922.87      1,049,750.00      -146,172.87    114 %

360000 MISCELLANEOUS REVENUES
  362000  Miscellaneous                                     3,369.20         8,319.20          3,000.00        -5,319.20    277 %
  365000  Contributions and Donations                           0.00           756.00              0.00          -756.00    **  %
                      Account Group Total:                  3,369.20         9,075.20          3,000.00        -6,075.20    303 %

370000 INVESTMENTS AND ROYALTY EARNINGS
  371000  Investment Earnings                                 483.97         6,918.98          2,000.00        -4,918.98    346 %
                      Account Group Total:                    483.97         6,918.98          2,000.00        -4,918.98    346 %

380000 OTHER FINANCING SOURCES
  382010  Sale of General Fixed Assets                     -4,950.00        -4,950.00              0.00         4,950.00    **  %
  383000  Transfer from Resort Tax - 15%                  101,477.10       201,477.10        100,000.00      -101,477.10    201 %
                      Account Group Total:                 96,527.10       196,527.10        100,000.00       -96,527.10    197 %

                              Fund  Total:                478,586.48     1,683,880.15      1,154,750.00      -529,130.15    146 %

                       Grand Total:                       478,586.48     1,683,880.15      1,154,750.00      -529,130.15    146 %
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  5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                      Committed     Committed     Original     Current       Available        %
   Account   Object                                 Current Month      YTD      Appropriation  Appropriation Appropriation Committed
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
400000 pension expense
  400000 pension expense
         100 Personal Services                          -2,202.00     -2,202.00          0.00           0.00      2,202.00       %
                      Account Total:                    -2,202.00     -2,202.00          0.00           0.00      2,202.00       %

                Account Group Total:                    -2,202.00     -2,202.00          0.00           0.00      2,202.00       %
430000 PUBLIC WORKS
  430510 Administration
         100 Personal Services                           9,730.17    230,971.18    231,500.00     253,325.00     22,353.82    91 %
         142 Workers' Compensation                         475.05      8,275.89     10,000.00      10,000.00      1,724.11    83 %
         210 Office Supplies & Materials                   602.13      1,899.01      2,000.00       2,000.00        100.99    95 %
         214 Postage                                       252.24      3,085.33      3,500.00       3,500.00        414.67    88 %
         221 Agriculture & Horticulture Supplies           558.80        558.80      2,000.00       2,000.00      1,441.20    28 %
         222 Chemical & Medical Supplies                 1,612.98      9,850.04     10,000.00      10,000.00        149.96    99 %
         228 Educational Supplies                            0.00          0.00        550.00         550.00        550.00       %
         229 Other Operating Supplies                        0.00        842.58      1,000.00       1,000.00        157.42    84 %
         231 Gas, Oil, Diesel Fuel, Grease, etc.           683.57      3,768.87      6,000.00       6,000.00      2,231.13    63 %
         232 Motor Vehicle Parts                             0.00        572.85      5,000.00       5,000.00      4,427.15    11 %
         233 Machinery & Equipment Parts                 8,614.06     18,785.41     20,000.00      20,000.00      1,214.59    94 %
         234 Painting Supplies                               0.00        116.84        900.00         900.00        783.16    13 %
         235 Plumbing Supplies                             106.90        106.90        900.00         900.00        793.10    12 %
         236 Electrical Supplies                             0.00          0.00      1,200.00       1,200.00      1,200.00       %
         237 Tools                                         235.00        254.83      2,000.00       2,000.00      1,745.17    13 %
         238 Repair Parts for Water and Sewer                0.00      2,446.21      4,500.00       4,500.00      2,053.79    54 %
         239 Tires                                           0.00          0.00      2,000.00       2,000.00      2,000.00       %
         314 Improvements                                    0.00        154.05     43,186.00       2,826.00      2,671.95     5 %
         315 Line Locates                                  111.02        298.48      1,000.00       1,000.00        701.52    30 %
         331 Publication of Formal & Legal Notices           0.00          0.00      1,500.00       1,500.00      1,500.00       %
         335 Membership & Registration Fees                  0.00      3,542.82      3,700.00       3,700.00        157.18    96 %
         341 Electric & Gas Utility Services             2,889.00     35,368.43     40,000.00      40,000.00      4,631.57    88 %
         345 Telephone & Telegraph                         205.14      2,089.30      3,000.00       3,000.00        910.70    70 %
         346 Cellular Phone                                101.02        877.44      1,500.00       1,500.00        622.56    58 %
         347 Internet                                      136.88      1,703.46      2,000.00       2,000.00        296.54    85 %
         352 Legal Services                                  0.00        558.65      3,000.00       3,000.00      2,441.35    19 %
         353 Accounting and Auditing                       180.00      6,814.38      6,000.00       6,815.00          0.62   100 %
         354 Architectural/Engineering/Lndscap Svcs    -21,098.70      7,414.85     65,000.00      73,168.00     65,753.15    10 %
         355 Computer Technical Support                    718.51      9,006.91      7,000.00       9,007.00          0.09   100 %
         359 Other Professional Services                 2,504.90      3,604.78      2,000.00       3,605.00          0.22   100 %
         361 Motor Vehicle                                   0.00      1,079.19      2,000.00       2,000.00        920.81    54 %
         362  Equipment Repair                             100.00      3,447.87      5,000.00       5,000.00      1,552.13    69 %
         367 Plumbing, Heating, & Electrical               705.63     12,278.87     10,000.00      12,279.00          0.13   100 %
         380 Training Services                             125.54      1,234.53      4,000.00       4,000.00      2,765.47    31 %
         390 Other Purchased Services                        0.00          0.00      1,000.00       1,000.00      1,000.00       %
         396 Rentals                                         0.00      2,020.00      2,000.00       2,020.00          0.00   100 %
         397 Contract Payments                               0.00      3,640.74          0.00       3,641.00          0.26   100 %
         471 Asphalt & Asphalt Filler                    4,542.00      6,067.00     20,000.00      20,000.00     13,933.00    30 %
         810 Losses (Bad Debt Exp-Enterprise Funds)          0.00          0.00      2,000.00       2,000.00      2,000.00       %
         940 Machinery &  Equipment                    -52,612.40    -43,500.00     10,000.00      10,558.00     54,058.00   *** %
         941 P.W. Equipment                                  0.00     43,500.00     37,500.00      43,500.00          0.00   100 %
         949 Water Plant Generator                     -63,855.14          0.00    150,000.00     143,442.00    143,442.00       %
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  5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                      Committed     Committed     Original     Current       Available        %
   Account   Object                                 Current Month      YTD      Appropriation  Appropriation Appropriation Committed
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                      Account Total:                  -102,375.70    382,736.49    725,436.00     725,436.00    342,699.51    53 %

                Account Group Total:                  -102,375.70    382,736.49    725,436.00     725,436.00    342,699.51    53 %
490000 DEBT SERVICE
  490200 Revenue Bonds
         620 Interest                                    1,723.81     23,921.14     42,000.00      42,000.00     18,078.86    57 %
                      Account Total:                     1,723.81     23,921.14     42,000.00      42,000.00     18,078.86    57 %

  490210 USDA/RD Bonds
         620 Interest                                    4,044.91     44,410.03     56,000.00      56,000.00     11,589.97    79 %
                      Account Total:                     4,044.91     44,410.03     56,000.00      56,000.00     11,589.97    79 %

  490220 USDA-2007 Rehab
         620 Interest                                   12,116.37    152,017.02    170,000.00     170,000.00     17,982.98    89 %
                      Account Total:                    12,116.37    152,017.02    170,000.00     170,000.00     17,982.98    89 %

  490230 Broadway Rehab Loan
         620 Interest                                      784.73      9,626.21     10,000.00      10,000.00        373.79    96 %
                      Account Total:                       784.73      9,626.21     10,000.00      10,000.00        373.79    96 %

                Account Group Total:                    18,669.82    229,974.40    278,000.00     278,000.00     48,025.60    83 %
510000 MISCELLANEOUS
  510400 Depreciation
         830 Deprec-Closed to Retained Earnings        319,569.56    319,569.56    329,000.00     328,195.00      8,625.44    97 %
                      Account Total:                   319,569.56    319,569.56    329,000.00     328,195.00      8,625.44    97 %

                Account Group Total:                   319,569.56    319,569.56    329,000.00     328,195.00      8,625.44    97 %
520000 OTHER FINANCING USES
  521000 Interfund Operating Transfers Out
         826 Transfer to PERS                            1,382.19     15,329.80     14,525.00      15,330.00          0.20   100 %
         827 Transfer to Comp. Insurance                     0.00      8,000.00      8,000.00       8,000.00          0.00   100 %
                      Account Total:                     1,382.19     23,329.80     22,525.00      23,330.00          0.20   100 %

                Account Group Total:                     1,382.19     23,329.80     22,525.00      23,330.00          0.20   100 %
                         Fund Total:                   235,043.87    953,408.25  1,354,961.00   1,354,961.00    401,552.75    70 %

                        Grand Total:                   235,043.87    953,408.25  1,354,961.00   1,354,961.00    401,552.75    70 %
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  5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                      Committed     Committed     Original     Current       Available        %
   Account   Object                                 Current Month      YTD      Appropriation  Appropriation Appropriation Committed
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
400000 pension expense
  400000 pension expense
         195 Pension expense GASB 68                        81.00         81.00          0.00           0.00        -81.00       %
                      Account Total:                        81.00         81.00          0.00           0.00        -81.00       %

                Account Group Total:                        81.00         81.00          0.00           0.00        -81.00       %
430000 PUBLIC WORKS
  430510 Administration
         100 Personal Services                          66,145.61    277,139.95    266,050.00     266,050.00    -11,089.95   104 %
         142 Workers' Compensation                         513.87      6,676.41     10,000.00      10,000.00      3,323.59    67 %
         210 Office Supplies & Materials                   496.01      1,252.89      2,000.00       2,000.00        747.11    63 %
         214 Postage                                       282.82      3,428.19      3,500.00       3,500.00         71.81    98 %
         221 Agriculture & Horticulture Supplies             0.00          0.00      2,000.00       2,000.00      2,000.00       %
         222 Chemical & Medical Supplies                   514.77      9,662.03     10,000.00      10,000.00        337.97    97 %
         224 Janitorial Supplies                             0.00         98.00          0.00           0.00        -98.00       %
         228 Educational Supplies                            0.00          0.00        550.00         550.00        550.00       %
         229 Other Operating Supplies                        0.00          0.00      1,000.00       1,000.00      1,000.00       %
         231 Gas, Oil, Diesel Fuel, Grease, etc.           788.15      4,140.78      6,000.00       6,000.00      1,859.22    69 %
         232 Motor Vehicle Parts                            26.19        147.04      5,000.00       5,000.00      4,852.96     3 %
         233 Machinery & Equipment Parts                15,738.65     23,347.59     20,000.00      20,000.00     -3,347.59   117 %
         234 Painting Supplies                               4.99         15.97        900.00         900.00        884.03     2 %
         235 Plumbing Supplies                               0.00        419.25        900.00         900.00        480.75    47 %
         236 Electrical Supplies                             0.00          0.00      1,200.00       1,200.00      1,200.00       %
         237 Tools                                           0.00        260.55      2,000.00       2,000.00      1,739.45    13 %
         238 Repair Parts for Water and Sewer                0.00          0.00      4,500.00       4,500.00      4,500.00       %
         239 Tires                                           0.00          0.00      2,000.00       2,000.00      2,000.00       %
         300 Purchased Services                              0.00     22,867.07          0.00           0.00    -22,867.07       %
         314 Improvements                              -13,041.00          0.00     43,186.00      43,186.00     43,186.00       %
         315 Line Locates                                  127.40        348.35      1,000.00       1,000.00        651.65    35 %
         331 Publication of Formal & Legal Notices           0.00        848.31      1,500.00       1,500.00        651.69    57 %
         335 Membership & Registration Fees                  0.00      5,918.96      3,700.00       3,700.00     -2,218.96   160 %
         341 Electric & Gas Utility Services            -1,171.48     34,411.22     40,000.00      40,000.00      5,588.78    86 %
         345 Telephone & Telegraph                         143.75      1,826.85      3,000.00       3,000.00      1,173.15    61 %
         346 Cellular Phone                                145.92      1,878.46      1,500.00       1,500.00       -378.46   125 %
         347 Internet                                       67.15      1,242.71      2,000.00       2,000.00        757.29    62 %
         351 Medical, Dental, Veterinary Services            0.00        219.21        300.00         300.00         80.79    73 %
         352 Legal Services                                  0.00        677.95          0.00           0.00       -677.95       %
         353 Accounting and Auditing                         0.00      3,225.00      6,000.00       6,000.00      2,775.00    54 %
         354 Architectural/Engineering/Lndscap Svcs    -50,343.40          0.00     65,000.00      65,000.00     65,000.00       %
         355 Computer Technical Support                    616.97     10,338.67      7,000.00       7,000.00     -3,338.67   148 %
         359 Other Professional Services                   141.82      3,777.07      3,250.00       3,250.00       -527.07   116 %
         361 Motor Vehicle                                   0.00        802.00      2,000.00       2,000.00      1,198.00    40 %
         362  Equipment Repair                           3,763.59     13,967.42      5,000.00       5,000.00     -8,967.42   279 %
         367 Plumbing, Heating, & Electrical               597.00     10,878.69     12,000.00      12,000.00      1,121.31    91 %
         380 Training Services                               0.00        282.50      4,000.00       4,000.00      3,717.50     7 %
         390 Other Purchased Services                        0.00          0.00      1,000.00       1,000.00      1,000.00       %
         396 Rentals                                         0.00      3,193.98      2,000.00       2,000.00     -1,193.98   160 %
         397 Contract Payments                               0.00      1,371.42          0.00           0.00     -1,371.42       %
         471 Asphalt & Asphalt Filler                    2,425.50     12,955.50     20,000.00      20,000.00      7,044.50    65 %
         810 Losses (Bad Debt Exp-Enterprise Funds)          0.00          0.00      2,000.00       2,000.00      2,000.00       %
         930 Improvements Other than Buildings               0.00          0.00     25,000.00      25,000.00     25,000.00       %
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  5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                      Committed     Committed     Original     Current       Available        %
   Account   Object                                 Current Month      YTD      Appropriation  Appropriation Appropriation Committed
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
         931 Roads, Streets & Parking Lots             -39,917.18          0.00     70,000.00      70,000.00     70,000.00       %
         940 Machinery &  Equipment                    -10,351.85          0.00     41,500.00      41,500.00     41,500.00       %
         941 P.W. Equipment                            -20,712.00          0.00     21,000.00      21,000.00     21,000.00       %
                      Account Total:                   -42,996.75    457,619.99    720,536.00     720,536.00    262,916.01    64 %

                Account Group Total:                   -42,996.75    457,619.99    720,536.00     720,536.00    262,916.01    64 %
490000 DEBT SERVICE
  490200 Revenue Bonds
         620 Interest                                    1,695.21     21,357.56     42,000.00      42,000.00     20,642.44    51 %
                      Account Total:                     1,695.21     21,357.56     42,000.00      42,000.00     20,642.44    51 %

  490210 USDA/RD Bonds
         620 Interest                                    3,603.00     42,860.39     56,000.00      56,000.00     13,139.61    77 %
                      Account Total:                     3,603.00     42,860.39     56,000.00      56,000.00     13,139.61    77 %

  490220 USDA-2007 Rehab
         620 Interest                                   12,990.12    150,663.25    170,000.00     170,000.00     19,336.75    89 %
                      Account Total:                    12,990.12    150,663.25    170,000.00     170,000.00     19,336.75    89 %

  490230 Broadway Rehab Loan
         620 Interest                                      746.03      9,166.00     10,000.00      10,000.00        834.00    92 %
                      Account Total:                       746.03      9,166.00     10,000.00      10,000.00        834.00    92 %

                Account Group Total:                    19,034.36    224,047.20    278,000.00     278,000.00     53,952.80    81 %
510000 MISCELLANEOUS
  510400 Depreciation
         830 Deprec-Closed to Retained Earnings        323,659.00    323,659.00    329,000.00     329,000.00      5,341.00    98 %
                      Account Total:                   323,659.00    323,659.00    329,000.00     329,000.00      5,341.00    98 %

                Account Group Total:                   323,659.00    323,659.00    329,000.00     329,000.00      5,341.00    98 %
520000 OTHER FINANCING USES
  521000 Interfund Operating Transfers Out
         826 Transfer to PERS                            1,159.12     14,421.18     17,625.00      17,625.00      3,203.82    82 %
         827 Transfer to Comp. Insurance                 8,000.00      8,000.00      8,000.00       8,000.00          0.00   100 %
                      Account Total:                     9,159.12     22,421.18     25,625.00      25,625.00      3,203.82    87 %

                Account Group Total:                     9,159.12     22,421.18     25,625.00      25,625.00      3,203.82    87 %
                         Fund Total:                   308,936.73  1,027,828.37  1,353,161.00   1,353,161.00    325,332.63    76 %

                        Grand Total:                   308,936.73  1,027,828.37  1,353,161.00   1,353,161.00    325,332.63    76 %
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  5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                      Committed     Committed     Original     Current       Available        %
   Account   Object                                 Current Month      YTD      Appropriation  Appropriation Appropriation Committed
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
400000 pension expense
  400000 pension expense
         195 Pension expense GASB 68                      -770.00       -770.00          0.00           0.00        770.00       %
                      Account Total:                      -770.00       -770.00          0.00           0.00        770.00       %

                Account Group Total:                      -770.00       -770.00          0.00           0.00        770.00       %
430000 PUBLIC WORKS
  430500 Water Utilities
         355 Computer Technical Support                      0.00      3,918.60          0.00           0.00     -3,918.60       %
                      Account Total:                         0.00      3,918.60          0.00           0.00     -3,918.60       %

  430510 Administration
         100 Personal Services                          86,910.16    384,550.14    331,782.00     331,782.00    -52,768.14   116 %
         142 Workers' Compensation                       1,177.75     12,762.56     10,000.00      10,000.00     -2,762.56   128 %
         210 Office Supplies & Materials                 4,377.68      5,029.84      2,500.00       2,500.00     -2,529.84   201 %
         214 Postage                                       211.37      3,220.83      3,500.00       3,500.00        279.17    92 %
         221 Agriculture & Horticulture Supplies           400.00        400.00      2,000.00       2,000.00      1,600.00    20 %
         222 Chemical & Medical Supplies                     0.00     15,635.22     12,000.00      12,000.00     -3,635.22   130 %
         224 Janitorial Supplies                             0.00          0.00        100.00         100.00        100.00       %
         229 Other Operating Supplies                        0.00          0.00      1,000.00       1,000.00      1,000.00       %
         231 Gas, Oil, Diesel Fuel, Grease, etc.           708.81      4,021.31      6,000.00       6,000.00      1,978.69    67 %
         232 Motor Vehicle Parts                           127.05        425.32      5,000.00       5,000.00      4,574.68     9 %
         233 Machinery & Equipment Parts                10,056.32     21,301.78     20,000.00      20,000.00     -1,301.78   107 %
         234 Painting Supplies                               0.00          0.00        900.00         900.00        900.00       %
         235 Plumbing Supplies                             104.21        104.21        900.00         900.00        795.79    12 %
         236 Electrical Supplies                             0.00          0.00      1,200.00       1,200.00      1,200.00       %
         237 Tools                                           0.00        250.91      2,000.00       2,000.00      1,749.09    13 %
         238 Repair Parts for Water and Sewer            3,645.89      3,674.29      4,500.00       4,500.00        825.71    82 %
         239 Tires                                           0.00      1,184.00      2,000.00       2,000.00        816.00    59 %
         314 Improvements                               -6,779.75      4,908.47     45,000.00      45,000.00     40,091.53    11 %
         315 Line Locates                                  178.36        426.16      1,000.00       1,000.00        573.84    43 %
         331 Publication of Formal & Legal Notices           0.00        227.85      1,500.00       1,500.00      1,272.15    15 %
         335 Membership & Registration Fees                 18.33      5,085.88      6,000.00       6,000.00        914.12    85 %
         341 Electric & Gas Utility Services             3,387.32     36,267.68     40,000.00      40,000.00      3,732.32    91 %
         345 Telephone & Telegraph                         136.38      1,641.17      3,000.00       3,000.00      1,358.83    55 %
         346 Cellular Phone                                259.84      1,554.52      2,000.00       2,000.00        445.48    78 %
         347 Internet                                       68.79        672.52      2,000.00       2,000.00      1,327.48    34 %
         351 Medical, Dental, Veterinary Services            0.00          0.00        300.00         300.00        300.00       %
         352 Legal Services                                  0.00        155.40        700.00         700.00        544.60    22 %
         353 Accounting and Auditing                         0.00      5,042.90      5,000.00       5,000.00        -42.90   101 %
         354 Architectural/Engineering/Lndscap Svcs    -15,640.25     15,000.00     65,000.00      65,000.00     50,000.00    23 %
         355 Computer Technical Support                    760.01      8,034.62     11,000.00      11,000.00      2,965.38    73 %
         359 Other Professional Services                   679.25      5,200.54     33,500.00      33,500.00     28,299.46    16 %
         360 Repair & Maintenance Services               1,142.78     15,917.10     43,577.00      43,577.00     27,659.90    37 %
         361 Motor Vehicle                                   0.00          0.00      2,000.00       2,000.00      2,000.00       %
         362  Equipment Repair                               0.00      2,783.33     10,000.00      10,000.00      7,216.67    28 %
         367 Plumbing, Heating, & Electrical               403.75      4,302.78     12,000.00      12,000.00      7,697.22    36 %
         380 Training Services                             176.30      2,568.36      4,000.00       4,000.00      1,431.64    64 %
         390 Other Purchased Services                        0.00          0.00      1,000.00       1,000.00      1,000.00       %
         396 Rentals                                       125.00        125.00      3,200.00       3,200.00      3,075.00     4 %
         397 Contract Payments                               0.00      4,600.00      5,400.00       5,400.00        800.00    85 %



02/03/20                                                 CITY OF RED LODGE                                      Page: 2 of 2
09:18:28                                Statement of Expenditure - Budget vs. Actual Report                Report ID: B100
                                             For the Accounting Period:    6 / 19

  5210 WATER
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
                                                      Committed     Committed     Original     Current       Available        %
   Account   Object                                 Current Month      YTD      Appropriation  Appropriation Appropriation Committed
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
         471 Asphalt & Asphalt Filler                   15,591.00     19,329.00     20,000.00      20,000.00        671.00    97 %
         810 Losses (Bad Debt Exp-Enterprise Funds)          0.00          0.00      2,000.00       2,000.00      2,000.00       %
         930 Improvements Other than Buildings         -15,000.00    -15,000.00     25,000.00      25,000.00     40,000.00   -60 %
         940 Machinery &  Equipment                    -42,996.60     -3,735.19     48,500.00      48,500.00     52,235.19    -8 %
         941 P.W. Equipment                            -24,733.00          0.00     30,000.00      30,000.00     30,000.00       %
                      Account Total:                    25,496.75    567,668.50    828,059.00     828,059.00    260,390.50    69 %

                Account Group Total:                    25,496.75    571,587.10    828,059.00     828,059.00    256,471.90    69 %
490000 DEBT SERVICE
  490200 Revenue Bonds
         620 Interest                                    1,451.39     18,459.03     42,000.00      42,000.00     23,540.97    44 %
                      Account Total:                     1,451.39     18,459.03     42,000.00      42,000.00     23,540.97    44 %

  490210 USDA/RD Bonds
         620 Interest                                    3,480.90     41,589.55     56,000.00      56,000.00     14,410.45    74 %
                      Account Total:                     3,480.90     41,589.55     56,000.00      56,000.00     14,410.45    74 %

  490220 USDA-2007 Rehab
         620 Interest                                   12,489.49    148,219.74    170,000.00     170,000.00     21,780.26    87 %
                      Account Total:                    12,489.49    148,219.74    170,000.00     170,000.00     21,780.26    87 %

  490230 Broadway Rehab Loan
         620 Interest                                      706.54      8,696.45     10,000.00      10,000.00      1,303.55    87 %
                      Account Total:                       706.54      8,696.45     10,000.00      10,000.00      1,303.55    87 %

  490240 Agent Fees
         630 Paying Agent Fees                          15,000.00     15,000.00          0.00           0.00    -15,000.00       %
                      Account Total:                    15,000.00     15,000.00          0.00           0.00    -15,000.00       %

                Account Group Total:                    33,128.32    231,964.77    278,000.00     278,000.00     46,035.23    83 %
510000 MISCELLANEOUS
  510400 Depreciation
         830 Deprec-Closed to Retained Earnings        326,697.00    326,697.00    329,000.00     329,000.00      2,303.00    99 %
                      Account Total:                   326,697.00    326,697.00    329,000.00     329,000.00      2,303.00    99 %

                Account Group Total:                   326,697.00    326,697.00    329,000.00     329,000.00      2,303.00    99 %
520000 OTHER FINANCING USES
  521000 Interfund Operating Transfers Out
         826 Transfer to PERS                            1,195.97     14,434.13     21,818.00      21,818.00      7,383.87    66 %
         827 Transfer to Comp. Insurance                     0.00     10,000.00     10,000.00      10,000.00          0.00   100 %
                      Account Total:                     1,195.97     24,434.13     31,818.00      31,818.00      7,383.87    77 %

                Account Group Total:                     1,195.97     24,434.13     31,818.00      31,818.00      7,383.87    77 %
                         Fund Total:                   385,748.04  1,153,913.00  1,466,877.00   1,466,877.00    312,964.00    79 %

                        Grand Total:                   385,748.04  1,153,913.00  1,466,877.00   1,466,877.00    312,964.00    79 %
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2020 Water PER Hearing
Amy Carter, PE

Chad E. Hanson, PE



Preliminary Engineering Report (PER)

• Evaluation of Existing System
• Compile Inventory and Assess Condition
• Evaluate Performance
• Identify Deficiencies

• Alternative Development
• Determine All Possible Solutions During Alternative Screening
• Retain Viable Alternatives for Detailed Analysis

• Development of Water System Capital Improvement Plan



Evaluation of Existing Water 
System



System History
Serves City of Red Lodge residents and businesses within the City Limits of Red Lodge
• 1910: Original portions of the distribution system installed
• 1994: Water PER was completed
• Late 1990’s: Well 2 was drilled, and 39 blocks of original water mains were 

replaced
• 2000-2010: Major upgrades completed.

• Well 3 was drilled
• Construction of additional 500,000 gallons of storage at the water treatment 

plant
• Replaced transmission main from water treatment plant to the PRV in White 

Avenue
• 2012:  Broadway Avenue water replacement project.
• 2018:  Chlorination system upgraded to liquid chlorination
• 2019:  Haggin Avenue water replacement project.





WATER SUPPLY  AND TREATMENT

Well #1(Grant 
Avenue)

Drilled in 1961

Well Capacity 900 gpm

Treated w/ chlorine

Controls replaced in 
2018

Well #2 (Water 
Treatment Plant)

Drilled in 1999

Well Capacity1040 gpm

Treated w/ chlorine

Joint Header with Well 
#3

Well #3 (Water 
Treatment Plant)

Drilled in 2005

Well Capacity 500 gpm

Treated w/ chlorine

Joint Header with Well 
#2



West Bench Storage:
• 750,000 gallon buried tank

Water Treatment Plant Storage:
(1) 500,000 gallon buried tank

• Built in 1983

(2) 500,000 gallon buried tank
• Built in 2009

Total storage of 1,750,000 gallons meets 
operational needs & fire flow needs 
• Recommendation:  Continue good 

maintenance & regular inspections/cleaning

WATER STORAGE



Distribution System Issues:
• Undersized Cast Iron Water Mains

• Dead end water mains

• Poor Fire Flow

• System Pressure

• 47% Water Loss (79 million gallons 
per year)

Pipe Size

Length (ft)

Total (ft)Ductile Iron PVC Cast iron

Asbestos 

Cement

2" 0 0 301 0 301

4" 0 0 3,309 0 3,309

6" 8,571 1,035 5,085 2,794 17,486

8" 83,895 5,707 0 1598 91,200

10" 2,900 0 0 0 2,900

12" 16,596 0 0 0 16,596

14" 2,742 0 0 0 2,742

16" 14,698 0 0 0 14,698

Total 129,401 6,743 8,695 4,392 159,231

DISTRIBUTION SYSTEM



Areas with cast iron water mains:
• 6 blocks in S. Hauser between 13th

and 19th Street

• 2 blocks in Grant Avenue between 
20th Street and 22nd Street

• 4 blocks in 7th Street from Haggin 
Avenue to Villard Avenue.

• 5 block portions scattered throughout 
the City 

CAST IRON MAINS

Haggin Avenue Cast Iron Main



Dead end main locations:
• Park Avenue

• Kainu Avenue

• HWY 212 near Adams Avenue

• Adams Avenue

DEAD END WATER MAINS

Dead end water mains 
• Reduce available fire flow

• Stagnation of the water causes water 
quality issues

• Causes Freezing



Poor Fire Flow Locations:
• Undersized cast iron mains in Grant 

Avenue (985 gpm), and Hauser Avenue 
(786 gpm), 22nd Street (762 gpm)

• Park Avenue (602 gpm) 
• Country Club Estates available flow is 

1200 gpm, needed residential fire flow is 
1500 gpm, and 2000 gpm is needed for 
the Country Club

• The entire City does not have adequate 
fire flow when the only available water 
storage is at the water treatment plant, as 
a result of the PRV in White Avenue.

POOR FIRE FLOW

Poor fire flow is caused by:
• Undersized mains

• Cast Iron Mains

• Poor Pressure

• Dead End Mains

• PRV restriction





EXCESSIVE PRESSURE

DEQ Circular 1 recommends 
static pressure below 100 psi.
• Pressure near hospital is over 

150 psi.

• Zone in Red Hatch shows 
pressure over 100 psi



Proposed Projects



BYPASS BOOSTER STATION

Project Highlights:
• Construction of new 16” water main which will 

connect the transmission main from the water 
treatment plant to the transmission main to the 
booster station.

• Provides needed fire flow to Country Club 
Estates and Spires subdivision

• Pressure Relief valves installed in existing 
booster station building

• Check valve will allow water from the water 
treatment plant to fill west bench tower.

Additional Benefits:
• Reduces energy use by nearly 40,000 kWh 

annually

• Reduce energy cost by nearly $4,000 annually

• Increase Pressure to potential new water service 
to the airport.

Project Cost: $1,234,000

Annual Energy Savings: $4,000



PARK AVENUE WATER REPLACEMENT

Project Highlights:
• Replace 6” AC water main in Park 

Avenue with 8” PVC.
• Directional drill under rock creek 

and Broadway 
• Open Trench across Highway 212 at 

Grant Avenue
• Eliminate four dead end water mains
• Supply needed fire flow
• Additional bury depth will prevent 

freezing
• Reduce water loss

Project Cost: $1,488,000



PRESSURE RELIEF VALVES

Project Highlights:
• Replace pressure relief 

valve system in White 
Avenue sized to provide 
fire flow

• Install two new pressure 
relief valves in 2nd Street 
to reduce static pressure 
in high pressure zone

Project Cost: $1,510,000



REPLACE REMAINING CAST IRON WATER MAINS

Project Highlights:
• Project Priorities
oPriority #1: replace cast iron mains in 

Grant Avenue and Hauser Avenue 
with 8” PVC

oPriority #2: Replace 4” cast iron 
mains with 8” PVC

oPriority #3: Replace remaining 6” 
cast iron mains with 8” PVC

Priority #1: Grant Avenue 
and Hauser Avenue

$1,372,000

Priority #2: 4” Cast Iron 
Mains

$1,114,000

Priority #3: 6” Cast Iron 
Mains

$1,519,000

• Project includes adding needed valves, 
fire hydrants, corporation stops, and 
water service lines to the curb stop.

• Reduce City’s 47% Water Loss
• Reduce risk of contamination from 

leaking cast iron mains.



REPLACE CAST IRON MAINS 



KAINU AVENUE WATER EXTENSION

Project Highlights:
• Replace 2” water service line in 

South Kainu Avenue with 8” PVC, 
and extend new 8” water main to 
connect to the dead-end water main 
in Kainu near 15th Street

• New services could be connected to 
the main.

• Project includes new valves and fire 
hydrants to provide fire protection 
to the project area. 

Project Cost: $758,000



Development of Capital 
Improvement Plan



DECISION MATRIX RANKING CRITERIA

Projects were ranked based on:
• Life cycle costs
• Operation and Maintenance 

Considerations
• Permitting Issues
• Social Impacts
• Environmental Impacts
• Sustainability Considerations
• Public Health and Safety
• Land Acquisition



DECISION MATRIX

Weight: 10 Weight: 7 Weight: 4 Weight: 5 Weight: 5 Weight: 4 Weight: 7 Weight: 3
Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd. Score Wtd.

P-4 Bypass Booster Station 1.4 14 8.5 60 5.0 20 5.0 25 5.0 25 9.0 36 8.0 56 8.0 24 284

D-2 Park Avenue 3.6 36 9.0 63 4.0 16 8.0 40 7.0 35 8.0 32 9.0 63 5.0 15 315

D-3 PRV Systems 2.5 25 5.0 35 5.0 20 5.0 25 5.0 25 8.0 32 8.0 56 8.0 24 266

D-4 Priority 1 Replace Cast Iron Mains in Grant 
Avenue and Hauser Avenue

4.7 47 9.0 63 5.0 20 8.0 40 7.0 35 8.0 32 9.0 63 8.0 24 348

D-4 Priority 2 Replace 4" Cast Iron Mains 6.1 61 7.0 49 5.0 20 6.0 30 5.0 25 8.0 32 7.0 49 8.0 24 314

D-4 Priority 3 Replace 6" Cast Iron Mains 3.7 37 7.0 49 5.0 20 6.0 30 5.0 25 8.0 32 7.0 49 8.0 24 290

D-5 Kainu Avenue 7.5 75 5.0 35 5.0 20 4.0 20 5.0 25 5.0 20 5.0 35 5.0 15 260

Table 6.2: Decision Matrix

Social Impacts
Operation and 
Maintenance

TOTAL Alternative

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.

Land Acquisition
Environmental 

ImpactsLife Cycle Cost
Description

Permitting Issues Sustainability
Public Health and 

Safety



WATER SYSTEM CAPITAL IMPROVEMENT PLAN

Priority Alternative 

1 Alternative D-4 Priority 1

2 Alternative D-2 

3 Alternative D-4 Priority 2

4 Alternative D-4 Priority 3

5 Alternative P-4

6 Alternative D-3

7 Alternative D-5

City of Red Lodge Water System Project Priority Table

Replace PRV system in White Avenue, and install new PRV system for zone 5.

Construct new water main in Kainu Avenue to eliminate two dead ends.

Description

Replace cast iron mains in two blocks of Grant Avenue from 20th Street to 22nd Street, 
and replace cast iron mains in six blocks of Hauser Avenue from 13th Street to 19th 
Street.

Replace Asbestos Cement Main in Park Avenue, and eliminate four dead end mains.

Replace all remaining 4" Cast Iron Mains

Replace all remaining 6" Cast Iron Mains

Bypass Booster Station



QUESTIONS?
COMMENTS?



Water/Wastewater ▪ Transportation ▪ Grant Services ▪ Solid Waste ▪ 
Structural ▪ Bridges ▪ Natural Resources ▪ Planning 

HELENA
PO Box 4817
2501 Belt View Drive
Helena, MT  59604
PHONE  406.449.8627
FAX  406.449.8631

BILLINGS
6780 Trade Center Avenue
Billings, MT  59101
PHONE  406.652.5000  

SPOKANE
9221 N. Division St.,
Suite F
Spokane, WA 99218
PHONE  509.413.1430

BOISE
3050 N. Lakeharbor Lane, 
Suite 201
Boise, ID 83703
PHONE  208.576.6646

GREAT FALLS
702 2nd Street South #2
Great Falls, MT 59405
PHONE  406.952.1109
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