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Segments in Area North of Northwest Division St 

 Figure A-4: Map view of ePulse® qualitative results for Segments north of  
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 Figure A-5: Map view of ePulse® qualitative results for Segments north of t. 
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Table A-4: Detailed Testing results for Segments north of  

Segment  ID Street Distance (ft) Material Size (in) Nominal Equivalent 
Thickness (in) 

Measured 
Thickness (in) 

Change 
from 

Nominal 

9149-11 213  Spun CI 6 0.41 0.26 -38%

9149-34 259  Spun CI 6 0.41 0.25 -38%

9149-57 320  DI 8 0.28 0.28 -2%

9149-58 358  DI 8 0.28 0.28 0% 

9149-59 431  DI 8 0.28 NR NR

9149-60 370  DI 8 0.28 NR NR 

9149-61 402  DI 8 0.36 0.31 -13%

9149-62 291  DI 8 0.36 0.29 -21%

9149-63 155  DI 4 0.31 0.30 -4%

9149-64 175  DI 4 0.31 0.19 -41%

9149-65 193  Spun CI 6 0.41 0.29 -29%

9149-66 253  Spun CI 6 0.41 0.25 -38%

9149-67 480  Spun CI 6 0.41 0.39 -5%

9149-68 371  Spun CI 6 0.41 0.26 -35%
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Segments in area of S

Figure A-6: viMap ew ePof ulse® qualitative results for Segments on and around  

XXXXXXX
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Figure A-7: Map view of ePulse® qualitative results for Segments on and around 

XXXXXXXX
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Table A-5: Detailed Testing results for Segments on and around  

Segment  ID Street Distance (ft) Material Size (in) 
Nominal 

Equivalent 
Thickness (in) 

Measured 
Thickness (in) 

Change from 
Nominal 

9149-40 232 Spun CI 6 0.41 0.29 -30%

9149-41 252 DI 6 0.26 0.28 0% 

9149-42 483 Spun CI 6 0.41 0.33 -19%

9149-43 583 Spun CI 6 0.41 0.33 -18%

9149-44 327 DI 6 0.26 0.28 0% 

9149-45 428 DI 6 0.26 0.25 -4%

9149-46 607 DI 6 0.26 0.25 -3%

9149-47 474 Spun CI 4 0.37 0.26 -31%

9149-48 437 DI 4 0.311 0.24 -23%

9149-50 418 Spun CI 4 0.37 0.31 -15%

9149-51 497 Spun CI 6 0.41 0.37 -9%

9149-52 523 Spun CI 6 0.41 0.24 -40%

9149-53 278 Spun CI 6 0.41 0.25 -39%

9149-54 335 Spun CI 6 0.41 0.24 -41%

9149-55 302 Spun CI 8 0.44 0.35 -20%

9149-56 352 Spun CI 8 0.44 0.39 -13%

9149-90 498 Spun CI 4 0.37 0.31 -16%

9149-91 541 Spun CI 6 0.41 0.33 -20%
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Appendix B Interpretation of Results 

B.1  EchoWave® Leak Detection

When Echologics discovers a noise on a main, it can be classified as a leak or a point of interest (POI). If further 

investigation reveals negative results, it is classified as no leak discovered. Within all Echologics reports, if no 

mention is made of leaks on a given section, it may be assumed that the result of the test is no leak discovered. 

No Leak Discovered 

When a negative correlation is matched with poor coherence, it is concluded that no leak was detected. In effect, 

there is no indication of a noise source, and therefore that there is no other evidence of leakage. Where possible, 

leak simulations are performed to confirm the absence of leaks and to ensure equipment functionality. 

Point of Interest (POI) 

A Point of Interest (POI) designation indicates that some, but not all, of the criteria for a positive leak detection 

result are met. This could mean that a strong correlation is observed but coherence is poor, or that there is no 

confirmation of leak noise through other test methods such as ground sounding or secondary correlation 

tests. This does not indicate a conclusive leak; however, it is recommended that the City   perform a 

secondary investigation. This will confirm the presence and location of the leak, as there is evidence of some 

form of noise inside the pipe. 

Leak 

Three pieces of conclusive evidence must be acquired for a Point of Interest to be upgraded to a Leak. This 

includes but is not limited to the following methods of detection: 

 leak correlation

 ground sounding

 acoustic sounding of fittings

 visual observation of moving water

 confirmation of chlorine residuals in stagnant water

Several criteria must be met for audio recordings in order to provide a positive leak detection result. This includes 

but is not limited to:  

 a clean distinctive correlation peak

 an observable coherence level

 similar frequency spectra in each channel
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 a minimum amount of clipping in the time signal

In some instances, more than one correlation test can be used as evidence to conclusively identify a leak. For 

instance, a field specialist can perform multiple correlation tests with sensors mounted to different pipe fittings. 

B.2  ePulse® Condition Assessment

ePulse® condition assessment measures the mean minimum hoop thickness (for asbestos cement or metallic 

mains) or mean hoop stiffness (for reinforced concrete). Where the original nominal thickness (or stiffness) is 

available, results are also presented as a percentage loss, and as a category indicating a qualitative description 

of the expected condition of the main. 

Qualitative Condition Description Categories 

The color-coding and descriptions in Table B.2-1: Color Coding and Hoop Thickness Loss Qualitative Descriptions 

are used for the results presented in all ePulse® condition assessment reports.  
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Table B.2-1: Color Coding and Hoop Thickness Loss Qualitative Descriptions 

Change in 

Hoop 

Thickness 

Description 
Color 

Code 

Description 

Metallic Mains 

Less than 

10% 
Good Green 

Minor levels of uniform corrosion or some localized areas with pitting 

corrosion. 

10% to 30% Moderate Yellow 
Considerable levels of uniform surface or internal corrosion and/or 

localized areas of pitting corrosion. 

Greater than 

30% 
Poor Red 

Significant uniform corrosion and/or numerous areas of localized 

pitting corrosion. 

These descriptions are based on Echologics’ experience and with validation of results through the exhumation 

of pipe samples tested. Following the table, more detail is provided as to the expected condition of different 

types of main in each condition category, along with examples of validation of the ePulse® method on each type 

of main. 

Distribution of Degradation within Segments 

Each ePulse® result represents an average condition within a segment between two sensor attachment points. 

Pipe conditions may vary within a segment. The condition at any one point within the segment may not reflect 

the average conditions within that segment. 

The ePulse® method tests the mean minimum hoop thickness of the pipe, which is not the same as the average 

thickness of the pipe. ePulse® measures a pipe’s hoop stiffness: its resistance to axi-symmetric expansion under 

the tiny pressure variations caused by sound waves. The pipe is least able to resist this axi-symmetric expansion 

at the locations where the hoop thickness is at a minimum.  Material properties are then used to calculate the 

hoop thickness which would provide exactly this stiffness. This is referred to as the mean minimum hoop 

thickness. 

To obtain this same value mechanically, you would need to: divide a pipe into hoops; measure the thinnest 

section of structural material around the circumference of each hoop (i.e. graphite, tuberculation product, or 

asbestos cement with the calcium leached out would not be counted); and then average these.  

For example, any of the following descriptions will hold true for a pipe with a loss of 25%: 

1. Circumferentially uniform loss of 25% along the entire segment.
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2. Circumferentially uniform loss of 50% along half of the segment, but 0% loss along the other half of the

segment.

3. Loss of 25% at the crown of the pipe along the entire segment, but 0% loss along any other point in the

circumference along the entire segment.

These descriptions hold true for asbestos cement, metallic and reinforced concrete mains. 

Condition Interpretation in Metallic Mains  

Corrosion can occur in metallic pipes either in a localized area or in a generalized manner along the main. 

Examples of various levels of corrosion are presented in Figure B.2-5 below. 

Most of the degradation is often caused by a combination of internal corrosion, soil aggressiveness and coating 

defects on the surface of the main. If no coating was present upon installation, then the degradation would be 

due to soil aggressiveness alone. 

For cement mortar lined pipes, areas with higher losses may indicate the lining has been degraded to the point 

that the water column is now in contact with the metal, locally accelerating the degradation rate. This may also 

suggest that the soil loading conditions were such that the pipe experienced an over-deflection during its lifetime, 

causing damage to the interior lining. 

When considering the water aggressiveness as a mechanism for corrosion, it can be assumed that the 

degradation is relatively uniform across the length of the main. If pipes are unlined (bare), internal degradation 

may be attributed to a combination of localized pitting, and the formation of tuberculation that can also be 

accompanied by the formation graphitic corrosion (leaching of iron from the metal matrix).  

Localized corrosion is most likely due to isolated mechanisms such as direct current corrosion, or localized 

aggressive soil conditions. For cement lined pipes, areas with higher losses may indicate the lining has been 

degraded to the point that the water column is now in contact with the metal, locally accelerating the degradation 

rate.  
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Figure B.2-1: Examples of Different Levels of Corrosion in Metallic Pipe 
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Validation  

As of the February 2016, a total of 104 ePulse® validation results have been provided to Echologics by our 

clients or third parties. Some clients have requested confidentiality, however we are able to present the result in 

aggregate. 

Figure B.2-2: ePulse® Validations on all materials 
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Figure B.2-3: ePulse® Validations On All Iron Pipes (left) and Asbestos Cement Pipes (right) 

Two factors are worth attention in the charts.  

The R2 value is known as the coefficient of determination. This provides a measure of how well validation results 

are predicted by ePulse® results. It is the proportion of total variation of outcomes in validation results explained 

by the ePulse® results. An R2 of 1 indicates that the data match perfectly, while an R2 of 0 indicates that the 

ePulse® results cannot be used to predict the validated results at all. For non-destructive testing methods, an R2 

value above 0.5 represents strong predictive power. 

The correlation coefficient R is the square root of the R2 value. For example, an R2 value of 0.5 means the same 

thing as a correlation of 0.71. 

The equation (y = α + βx) indicates how well calibrated the ePulse® measurements are, on average. Values of α 

close to zero, and of β close to 1, indicate good calibration. For non-destructive testing methods, a β greater than 

0.5 and an α less than 25% of the average value represent good calibration. 

Note that the variation between the ePulse® results and validation measurements is not the same thing as the 

error in the ePulse® results. It is actually the combination of the error in the ePulse® results and the random 

variation in point samples versus the true average. 

Comparing ePulse® results to the results of validations will over-estimate the actual error in the ePulse® results. 

The reason for this is that the ePulse® results are averages over segments of about 100 m (300 ft) in length, 

whereas the validation results indicate the thickness at one point or a small sub-segment. Each validation 

measurement will have a random error versus the true average over that segment. The difference between an 

ePulse measurement and a validation measurement can be understood as: 

ePulse® - Validated = (ePulse® – True_Average) + (True_Average – Validated) 
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Even if the ePulse® results perfectly match the true average (ePulse® – True_Average = 0), we would still expect 

to see a difference between validation results and ePulse®: 

ePulse® - Validated = (True_Average – Validated) 

Actual pipe conditions will vary randomly along the sample, so the difference between the true average and 

validation results should be a normal distribution centered around zero. If ePulse® is effectively measuring the 

true average, we should see the same pattern in the difference between the ePulse® and Validated results. The 

actual distribution is shown in Figure 3, and appears to match the expected pattern. 

Figure B.2-4: Variance between ePulse® results and validation results 

There are a small number of outliers, which likely represent errors in those ePulse® measurements. The 

remainder of the data match the expected normal distribution. 
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B.3  Sensitivity Analyses and Considerations

Echologics is constantly committed to reducing error during every step of the testing process. There are factors 

that may introduce error into the analysis. These errors may be caused by one or more of the following: inaccurate 

distance measurements, variance in manufacturing tolerances, variance in the modulus of elasticity the 

material, unknown pipe repairs, or inadequate correlation signals.  

Distance Measurement 

An accurate distance measurement is crucial for an accurate assessment. In general, a 1% error in distance 

measurement can result to more than a 2% error in final percentage of thickness lost. For this reason, our 

preference is to use potholes or in-line valves, as these provide the most accurate distance measure, since it is 

a point-to-point measurement. As the number of bends and/or elevation changes between the sensor connection 

points increases, so does the potential error in the distance measurement. 

Pipe Manufacturing Tolerances 

Small differences in nominal specifications will occur between pipes due to differences in manufacturers and 

tolerances. These differences commonly range from between 5% and 10% depending on the manufacturer and 

the material. Furthermore, a contractor may have installed a pipe that exceeds the minimum specifications. 

Under these circumstances the measurements may show a pipe with a hoop thickness that is greater than 

expected. This is particularly true of older pipes as their tolerances were not adhered to as strictly. 

The material properties used for calculations are selected using conservative estimates. This provides for a 

worst-case scenario analysis. 

Repair Clamps on Previous Leaks 

Acoustic waves are primarily water borne. As such, a small number of repair clamps will have an insignificant 

effect on the test results, since the acoustic wave will bypass the clamps.  

Modulus of Elasticity  

A change in elastic modulus of 10% will cause a change in the calculated thickness by approximately 10%. The 

elastic modulus is known for common materials used in the manufacturing of pressure pipe, but this value can 

vary among manufacturers. It is dependent on the manufacturing process and the quality of the material. The 

material properties used for calculations are selected using conservative estimates. This provides for a worst-

case scenario analysis.  

Unaccounted for Replacement of Pipe Sections during Repairs 

Acoustic waves propagate differently depending upon the pipe material. This effect remains true for unaccounted 

short pipe replacements with different materials, and can result in significant error. For example, a new 6-meter-
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long (~20 feet) ductile iron repair in a 100-meter-long (~328 feet) cast iron pipe section of average condition, 

will produce a small error of +3.5% in measured hoop thickness. However, the same repair made with PVC pipe 

would produce an error of -41% in measured hoop thickness. 

Preferably, pipe sections selected for testing should be free of repaired sections. However, if this condition does 

not exist, the impact of the repaired pipe section can be accounted for, provided accurate information is available 

for the age, location, length, material type, and class of the repair pipe section. 

Inadequate Correlation Signals 

Inadequate correlation signals can sometimes occur in the field. The following are some of the conditions that 

may cause an inadequate correlation: 

1. The presence of plastic repairs in metallic pipes which can cause poor propagation of sound.

2. Loose or worn components in fittings used for the measurements, such as valve or hydrant stems.

3. Large air pockets in the pipe which heavily attenuate acoustic signals.

4. Heavily tuberculated pipe, particularly old cast iron or unlined ductile iron pipes, which can attenuate

the acoustic signals to such an extent that a correlation is of very low quality.
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Appendix C Detailed Methodology  

C.1  Leak Detection

The methodology employed is known as the cross-correlation method. A correlator listens passively for noise 

created by a leak. If one is detected, it uses the time delay between sensors to determine the position of the 

leak. The following procedure was used to conduct the leak detection survey: 

1. For each location surveyed, the distance between the sensors was measured.

2. Sensors were mounted either directly on the pipe or were connected to the water column with

hydrophones.

3. A correlation measurement was performed without introducing noise (known as a background

recording), and the signal was saved to the computer so that further analysis could be performed off-

site. A preliminary analysis is performed on-site to determine if any leaks are present.
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C.2  ePulse® Mean Minimum Hoop Thickness Testing

A section of pipe is the length bracketed by two contact points on the main. An out-of-bracket noise source is 

located outside of that segment. A known noise source may be used to determine the acoustic wave velocity in 

a segment of pipe. Knowing the distance between the sensors, the acoustic wave velocity (v) will be given by v = 

d/t, where d is the length of pipe between the sensors, and t is the time taken for the acoustic signal to propagate 

between the two sensors.  

The following procedure is followed to conduct an ePulse® data collection survey: 

1. A leak detection survey is performed on the length of pipe to check for the presence of existing leaks.

(Described in previous section)

2. A noise source is created “out-of-bracket”. A variety of different noise sources can be used including an

existing leak noise, blow-off noise, pump noise, impulse noise, running a fire hydrant, tapping on a fire

hydrant, or directly on the pipe.

3. A new correlation measurement is performed and stored as a wave file for further analysis and

confirmation off-site. Data is analysed further to obtain an optimum correlation, ensuring an accurate

velocity measurement.

Wave Velocity Equation 

The general form of the acoustic pipe integrity testing equation is shown below. 

Equation C.2-1: Wave Velocity - Thickness Model 

v : measured velocity 

v0 : propagation velocity in an infinite body of water 

Di : pipe internal diameter 

Kl : bulk modulus of the liquid 

E  : elastic modulus of the pipe material 

tr  : residual thickness of the pipe 

Bulk Modulus of Water Calibration 

Different water sources often produce a different bulk modulus of water. The bulk modulus represents the 

water’s inherent resistance to compression, and is impacted by factors like water temperature, dissolved salts 

and entrained air. Echologics’ field specialists calibrate the bulk modulus at each water company’s water source. 

1

1
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This requires performing a single test on a stretch of pipe with a known pipe condition. In practice, this generally 

means performing an additional test on new section of pipe that has been installed within the past few years. 
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C.3  EchoLife® Detailed Methodology for Cast Iron

The EchoLife® method uses ePulse® condition assessment results and a proprietary statistical 

model to calculate the segment’s probability of failure. For each segment, Echologics estimates 

the critical failure thickness, the maximum pit depth, and the probability of failure.  

Echologics defines a “failure” as the state at which the mean minimum hoop thickness reaches 

or falls under the calculated critical thickness. The critical thickness is the hoop thickness at which 

the pipe is expected to fail. The probability of failure is the likelihood of the critical thickness 

occurring on the segment in question. In most AWWA and Water Research Foundation 

publications, “break” is defined as any breech of the pipe barrel, and includes “leaks”, “ruptures”, 

and “blow-outs”. It also includes leaks at joints. It excludes failures on service laterals. The model 

calculates the probability of failure based on Echologics’ definition of “failure”. The EchoLife® 

model is calibrated to convert from an Echologics defined “failure” to utility defined “breaks” using 

break rate data obtained from a Utah State University Study1.  

The general approach is as follows: 

1. Review Utility Records,

2. Calculate Critical Thickness,

3. Establish Criticality,

4. Determine Likelihood of Failure

Review Utility Records: 

Echologics shall review available water utility records and drawings to establish operating and surge 

pressures, soil loading, pipe age, original pipe thickness, historical failures, and any records or samples 

from failed pipe segments. Where records are unavailable, Echologics and the City   shall agree on 

assumptions that shall be used in the calculation. In some cases, pressure transient monitors may be 

installed to establish operating and surge pressures. Some data for the analysis will be 

determined in the field such as measured hoop thickness and depth of cover for soil loading 

calculations. 

Calculate Critical Thickness  

The critical thickness is the hoop thickness at which the pipe is expected to fail catastrophically under 

the specified surge load. For cast iron mains, Echologics averages the critical thickness calculated using 

1 Folkman, Steven. Watermain Break Rates in the USA and Canada: A Comprehensive Study April 2012. Utah State University, 2012 
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the Schlick failure criterion (Equation C.3-1: Schlick Failure Criterion (Combined Loading)) and the hoop 

stress failure criterion (Equation C.3-2: Hoop Stress). 

1
2
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P
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Equation C.3-1: Schlick Failure Criterion (Combined Loading) 

Where P is the design pressure which is 50 psi (to account for pressure surges) + Poperating  (or value 

measured using pressure transient monitors), Pc is the critical failure pressure in the absence of external 

loading, W is the external load, and Wc is the critical failure load in the absence of internal pressure. No 

additional safety factors have been used in this failure criterion. 

Equation C.3-2: Hoop Stress 

Where σh is the maximum hoop stress which is equal to material tensile strength, Pc is the critical failure 

pressure which is equal to two times the operating pressure to account for pressure surges, Di is the 

internal diameter, and tc is the critical failure thickness when the pipe is expected to experience a 

catastrophic failure. No safety factors have been used in this failure criterion. 

Establishing Criticality: 

In discussion with the City   on previous projects, Echologics has established the criticality 

(maximum acceptable likelihood of failure) of each main. The EchoLife® (Remaining Service 

Life) model uses a statistical approach to determine the annual probability of pipe line failure. 

The remaining service life model is a comprehensive tool to assist clients in critical asset 

management decisions. 

AWWA calculated the average tolerance to break rate for distribution cast iron pipes to be 0.244 

breaks/mile/year (Folkman, Rice, & Sorenson, 2012); however, the failure rate decreases as pipe 

diameter increases as it can be seen in the study conducted by Kettler (Kettler & Goulter, 1985). 

This average can be used for the acceptable failure rate. The acceptable failure rate is normalized 

to each individual segment to account for variation in segment length.  

h 
Pc Di

2 tc
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Table C.3-1: Criticality Ranking of Pipeline can be used to select the acceptable failure rate. 
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Table C.3-1: Criticality Ranking of Pipeline 

Acceptable Break Rate 

(breaks/mile/year) 

Annual Probability of 

Failure /mile 
Description 

Less than 0.001 0.1% No tolerance for corrosion related failures. E.g. the 
sole water supply main to a nuclear power plant. 

0.03 3% Little tolerance to pipe failure. E.g. a main running 
in front of a hospital. 

0.08 8% 
Low level of tolerance to pipe failure. E.g. a break 

will cause service outage to a large number of 
people. 

0.16 16% Moderate level of tolerance to pipe failure. E.g. a 
break will cause moderate traffic disruptions. 

0.20-0.30 20-30%
Target level of tolerance to pipe failure according 
to AWWA Research Foundation. E.g. a residential 

main that can be easily bypassed. 

0.80 80% High level of tolerance to pipe failure. E.g. a 
redundant line in an undeveloped environment. 

As the length of main being considered decreases, the acceptable tolerance to failure also decreases. 

For example, if the client’s allowable annual probability of failure is 10% on a 1 kilometers (0.62 miles) 

main, this would then equate to a tolerance to failure of 1% on a 100 meters (328 feet) main. 

Determine Likelihood of Failure and Remaining Service Life 

For cast iron mains, the next stage of the analysis is to calculate the likelihood of failure.  

The ePulse® measured mean minimum hoop thickness is assumed to be equal to the difference 

between the design thickness and the average maximum pit depth along the segment. This component 

of the model incorporates this average maximum pit depth and other proprietary information developed 

by Echologics into a Gumbel distribution to estimate the probability of a break occurring on a segment 

at the year of testing. The results are presented in break rate format (breaks/mile/year) for ease of 

comparison to The City of Gresham’s break rate tolerance.  

The Gumbel distribution is used in applications that require extreme value probabilities such as floods, 

earthquakes, and other such events. This is commonly used in the pipeline industries by Advanced Engineering 

Solutions Limited (United Kingdom), PCA (Australia) to predict maximum pit depths.  
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Corrosion Rate is assumed to be equal to the difference between the ePulse® measured thickness and the 

original thickness divided by the age. Using the ePulse® results, criticality, failure state, and design information, 

Echologics will calculate the time for each main to reach the maximum acceptable likelihood of failure (this is 

the remaining service life).  

EchoLife® Assumptions 

EchoLife® remaining service life estimates the number of years left in a pipes service life. The results are 

presented as a number of years until the critical failure thickness is reached. The number of years is capped at 

50 years due to the accuracy of predicting future degradation rates.  

EchoLife® calculations incorporate internal pressure and external loading conditions.  

Table C.3-2: Cast Iron EchoLife® Assumptions below lists the assumptions made in the remaining service life 

analysis. 

Table C.3-2: Cast Iron EchoLife® Assumptions 

Pipe Information Estimate or 
Assumption Source 

Soil Density 120 lbs/ft3  
Buried Pipe Design Third Edition. A. P. Moser & Steven 
Folkman. Table 2.1-Approximate Values of Soil Unit Weight, 
Page 15 

Bedding Type 
Class B: compacted 

granular bedding 
 Load Factor = 1.9 

Buried Pipe Design Third Edition. A. P. Moser & Steven 
Folkman. Table 3.2-Bedding Factors, Page 80 

Pipe Depth Measured Echologics field personnel on site 

Safety Factor on 
Pressure 1 Confirmed with The City   

Safety Factor on 
External load 1.1 Confirmed with The City   

Rupture modulus 
of CI 40,000 psi Buried Pipe Design Third Edition. A. P. Moser & Steven 

Folkman. 

Tensile strength of 
CI 18,000 psi Buried Pipe Design Third Edition. A. P. Moser & Steven 

Folkman. 

Surge Pressure 
150 psi or 1.5x 

system pressure 
(whichever is lower) 

Confirmed with The City   

Break Rate 
Threshold 

0.244  
breaks/mile/year Confirmed with The City   

The EchoLife® analysis involves an inherent level of uncertainties and is dependent on input parameters and 

output can be significantly affected by variation from assumed parameters; therefore, EchoLife® should be used 

as a guide only. 
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Appendix D Abbreviations  

CI Cast Iron: Pipe wall construction consisting of cast iron. This includes pipes classified 
as pit cast iron or spun cast iron as well. 

CL 
Concrete lined: Indicates whether or not a specific pipe type has some form of concrete 
lining. This abbreviation will typically follow a pipe type abbreviation Ex: DICL for ductile 
iron concrete lined. 

DI Ductile Iron: Pipe wall construction consisting of ductile iron. 

GIS Geographic Information System: A system designed to capture, store, manipulate, 
analyze, manage, and present all types of spatial or geographical data. 

GPS Global Positioning System: a global system of satellites used to provide precise 
positional data and global time synchronization. 

IB In-Bracket. Please refer to the technical glossary. 

OOB Out-of-Bracket. Please refer to the technical glossary. 

PCI Pit Cast Iron: Pipe wall construction consisting of pit cast iron. 

POI Point of Interest. Please refer to the technical glossary. 

SCI Spun Cast Iron: Pipe wall construction consisting of spun cast iron. 
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Appendix E Glossary of Technical Terms 

Acoustic Wave 
Speed 

Also known as: wave speed, wave velocity, velocity. The speed at which a coupled-mode 
pressure wave travels along a pipe. 

Blue/White 
Station 

A piece of equipment where a sensor is connected to transmit the data to a central 
location. Typically stations are colour coded blue or white. 

Coherence Measure of similar vibration frequency between two channels (Blue and White stations or 
a node pair). 

Correlation 
The process of comparing two acoustic signals for similarity in the time domain. 
Echologics technologies use correlation to judge the time delay between two signals. This 
allows for determination of the location of leaks along a pipeline.  

In-Bracket A noise source that is within the span of pipe between two Stations or Nodes. 

Leak Discovered 
A point along a pipe that is likely losing water to the surrounding soil and environment. For 
a leak to be classified as discovered, a field technician must acquire at least three pieces 
of unique evidence that suggest existence and location. 

No Leak 
Discovered 

No evidence of leakage was discovered or a POI was under investigate and it was 
determined that it was not a leak. 

Node 
A piece of equipment where a sensor is connected to transmit the data to a central 
location. Typically nodes are paired with other nodes as part of a large array installed on a 
pipeline or in an area. 

Out-of-Bracket A noise source that is outside the span of pipe between two Stations or Nodes. 

Point of Interest Evidence of some form of noise or energy on the pipe. There is not enough evidence to 
classify a point of interest as a leak. 

Segment A section of pipe surveyed in one measurement. The length of the segment is the distance 
between two sensors. 

Sensor A device used to measure physical or chemical properties of a system. In the context of 
this report this term will be typically used as a reference to a vibration sensor. 

Site A neighborhood or area within which a segment of pipe exists. 



 

 

Appendix V 
Other Distribution System Alternatives 
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# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $232,000 $232,000

101 Traffic Control 1 LS $20,000 $20,000

102 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

103 Exploratory Excavation 40 HR $400 $16,000

104 8-Inch PVC Water Main 5,600 LF $200 $1,120,000

105 6-Inch PVC Water Main 160 LF $150 $24,000

106 Connect to Existing Water Main 6 EA $15,000 $90,000

107 8-Inch Tee 3 EA $8,000 $24,000

108 8-Inch x 6-Inch Tee 10 EA $8,000 $80,000

109 8-Inch x 6-Inch Reducer 1 EA $8,000 $8,000

110 Fire Hydrant Assembly w/ Auxiliary Gate Valve 8 EA $12,000 $96,000

111 8-Inch Gate Valve with Valve Box 14 EA $9,000 $126,000

112 Water Service Connection 40 EA $3,000 $120,000

113 3/4 Inch Polyethylene (PE) Water Service Line 1,200 LF $100 $120,000

114 Type A Surface Restoration (Asphalt) 4,460 LF $90 $401,400

115 Type C Surface Restoration (Lawn) 1,300 LF $50 $65,000

$2,483,000

2028 3.0% $2,634,000

20% $527,000

1% $26,000

10% $263,000

10% $263,000

3% $79,000

TOTAL $3,792,000

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH WATER MAINS AT COUNTRY WAY NORTH

Direct Construction Subtotal

Construction Cost Inflated to 
2

Contingency

Geotechnical Investigation

Engineering Design

Engineering Construction

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are 

projected to the anticipated construction date using a 3% inflation rate.



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $83,000 $83,000

101 Traffic Control 1 LS $20,000 $20,000

102 Temporary Water System 1 LS $20,000 $20,000

103 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

103 Exploratory Excavation 30 HR $400 $12,000

104 8-Inch PVC Water Main 1,600 LF $200 $320,000

105 6-Inch PVC Water Main 60 LF $150 $9,000

106 Connect to Existing Water Main 2 EA $15,000 $30,000

107 8-Inch Tee 2 EA $8,000 $16,000

108 8-Inch x 6-Inch Tee 3 EA $8,000 $24,000

109 8 Inch 22.5 Bend 3 EA $7,000 $21,000

111 Fire Hydrant Assembly w/ Auxiliary Gate Valve 3 EA $12,000 $36,000

112 8-Inch Gate Valve with Valve Box 4 EA $9,000 $36,000

113 Water Service Connection 21 EA $3,000 $63,000

114 3/4 Inch Polyethylene (PE) Water Service Line 840 LF $100 $84,000

115 Type A Surface Restoration (Asphalt) 1,360 LF $90 $122,400

116 Type C Surface Restoration (Lawn) 240 LF $50 $12,000

$913,000

2028 3.0% $969,000

20% $194,000

1% $10,000

1% $10,000

10% $97,000

10% $97,000

3% $29,000

TOTAL $1,406,000

Engineering Construction

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are projected to 

the anticipated construction date using a 3% inflation rate.

Construction Cost Inflated to 
2

Contingency

Land Acquisition

Geotechnical Investigation

Engineering Design

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT GRANITE VIEW DRIVE

Direct Construction Subtotal



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $223,000 $223,000

101 Traffic Control 1 LS $20,000 $20,000

102 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

103 Exploratory Excavation 40 HR $400 $16,000

104 8-Inch PVC Water Main 4,000 LF $200 $800,000

105 6-Inch PVC Water Main 120 LF $150 $18,000

106 Connect to Existing Water Main 5 EA $15,000 $75,000

107 8-Inch Tee 5 EA $8,000 $40,000

108 8-Inch x 6-Inch Tee 6 EA $8,000 $48,000

109 8-Inch x 6-Inch Reducer 1 EA $8,000 $8,000

110 Fire Hydrant Assembly w/ Auxiliary Gate Valve 6 EA $12,000 $72,000

111 8-Inch Gate Valve with Valve Box 10 EA $9,000 $90,000

112 Water Service Connection 112 EA $3,000 $336,000

113 3/4 Inch Polyethylene (PE) Water Service Line 3,360 LF $100 $336,000

114 Type A Surface Restoration (Asphalt) 4,120 LF $90 $370,800

$2,458,000

2028 3.0% $2,608,000

20% $522,000

1% $26,000

10% $261,000

10% $261,000

3% $78,000

TOTAL $3,756,000

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are 

projected to the anticipated construction date using a 3% inflation rate.

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT HARMONY ROAD

Direct Construction Subtotal

Construction Cost Inflated to 
2

Contingency

Geotechnical Investigation

Engineering Design

Engineering Construction



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $167,000 $167,000

101 Traffic Control 1 LS $20,000 $20,000

102 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

103 Exploratory Excavation 40 HR $400 $16,000

104 8-Inch PVC Water Main 2,500 LF $200 $500,000

105 6-Inch PVC Water Main 300 LF $150 $45,000

106 Connect to Existing Water Main 7 EA $15,000 $105,000

107 10-Inch x 8-Inch Tee 1 EA $9,000 $9,000

108 8-Inch Tee 4 EA $8,000 $32,000

109 8-Inch x 6-Inch Tee 8 EA $8,000 $64,000

110 8-Inch x 6-Inch Reducer 9 EA $8,000 $72,000

111 8 Inch 90 Bend 3 EA $7,000 $21,000

112 Fire Hydrant Assembly w/ Auxiliary Gate Valve 8 EA $12,000 $96,000

113 8-Inch Gate Valve with Valve Box 15 EA $9,000 $135,000

114 Water Service Connection 52 EA $3,000 $156,000

115 3/4 Inch Polyethylene (PE) Water Service Line 1,560 LF $100 $156,000

116 Type A Surface Restoration (Asphalt) 2,600 LF $90 $234,000

117 Type B Surface Restoration (Aggregate) 200 LF $42 $8,400

$1,841,000

2028 3.0% $1,953,000

20% $391,000

1% $20,000

10% $195,000

10% $195,000

3% $59,000

TOTAL $2,813,000

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT JUNIPER DRIVE

Direct Construction Subtotal

Construction Cost Inflated to 
2

Engineering Design

Engineering Construction

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are 

projected to the anticipated construction date using a 3% inflation rate.

Contingency

Geotechnical Investigation



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $161,000 $161,000

101 Traffic Control 1 LS $15,000 $15,000

102 Temporary Water System 1 LS $30,000 $30,000

103 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

104 Exploratory Excavation 20 HR $400 $8,000

105 8-Inch PVC Water Main 2,840 LF $200 $568,000

106 6-Inch PVC Water Main 40 LF $150 $6,000

107 Connect to Existing Water Main 3 EA $15,000 $45,000

108 8-Inch Tee 2 EA $8,000 $16,000

109 8 Inch 45 Bend 2 EA $7,000 $14,000

110 8 Inch 90 Bend 1 EA $7,000 $7,000

111 8-Inch x 6 Reducer 2 EA $6,500 $13,000

112 Fire Hydrant Assembly w/ Auxiliary Gate Valve 4 EA $12,000 $48,000

113 8-Inch x 6-Inch Tee 5 EA $8,000 $40,000

114 8-Inch Gate Valve with Valve Box 8 EA $9,000 $72,000

115 Water Service Connection 70 EA $3,000 $210,000

116 3/4 Inch Polyethylene (PE) Water Service Line 2,800 LF $100 $280,000

117 Type A Surface Restoration (Asphalt) 2,200 LF $90 $198,000

118 Type C Surface Restoration (Lawn) 640 LF $50 $32,000

$1,768,000

2028 3.0% $1,876,000

20% $375,000

1% $19,000

1% $19,000

10% $188,000

10% $188,000

3% $56,000

TOTAL $2,721,000

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT POPLAR DRIVE

Direct Construction Subtotal

Construction Cost Inflated to 
2

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are projected 

to the anticipated construction date using a 3% inflation rate.

Contingency

Permitting (MDT, BNSF, Flathead County)

Geotechnical Investigation

Engineering Design

Engineering Construction

Grant Admin, Legal, & Administrative



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $205,000 $205,000

101 Traffic Control 1 LS $20,000 $20,000

102 Clearing and Grubing 1 LS $10,000 $10,000

103 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

104 Exploratory Excavation 40 HR $400 $16,000

105 8-Inch PVC Water Main 3,900 LF $200 $780,000

106 6-Inch PVC Water Main 120 LF $150 $18,000

107 Connect to Existing Water Main 2 EA $15,000 $30,000

108 14-Inch x 8-Inch Tee 1 EA $12,500 $12,500

109 10-Inch x 8-Inch Tee 1 EA $9,000 $9,000

110 8-Inch Tee 3 EA $8,000 $24,000

111 8-Inch x 6-Inch Tee 5 EA $8,000 $40,000

112 8-Inch x 6-Inch Reducer 6 EA $8,000 $48,000

113 8 Inch 22.5 Bend 3 EA $7,000 $21,000

114 8 Inch 45 Bend 1 EA $7,000 $7,000

115 8 Inch 90 Bend 4 EA $7,000 $28,000

116 Fire Hydrant Assembly w/ Auxiliary Gate Valve 6 EA $12,000 $72,000

117 8-Inch Gate Valve with Valve Box 10 EA $9,000 $87,750

118 Water Service Connection 100 EA $3,000 $300,000

119 3/4 Inch Polyethylene (PE) Water Service Line 2,000 LF $100 $200,000

120 Type A Surface Restoration (Asphalt) 3,700 LF $90 $333,000

121 Type C Surface Restoration (Lawn) 200 LF $50 $10,000

$2,276,000

2028 3.0% $2,415,000

20% $483,000

1% $24,000

1% $24,000

1% $24,000

10% $242,000

10% $242,000

3% $72,000

TOTAL $3,526,000

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT RIGDEWOOD DRIVE

Direct Construction Subtotal

Construction Cost Inflated to 
2

Engineering Construction

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are 

projected to the anticipated construction date using a 3% inflation rate.

Land Acquisition

Contingency

Permitting (MDT and BNSF)

Geotechnical Investigation

Engineering Design



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $293,000 $293,000

101 Traffic Control 1 LS $23,000 $23,000

102 Temporary Water System 1 LS $50,000 $50,000

103 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

104 Exploratory Excavation 40 HR $400 $16,000

105 8-Inch PVC Water Main 6,200 LF $200 $1,240,000

106 6-Inch PVC Water Main 420 LF $150 $63,000

107 Connect to Existing Water Main 3 EA $15,000 $45,000

108 14-Inch x 8-Inch Tee 1 EA $12,500 $12,500

109 8-Inch Tee 1 EA $8,000 $8,000

110 8 Inch 22.5 Bend 7 EA $7,000 $49,000

111 8 Inch 90 Bend 3 EA $7,000 $21,000

112 Fire Hydrant Assembly w/ Auxiliary Gate Valve 9 EA $12,000 $108,000

113 8-Inch x 6-Inch Tee 10 EA $8,000 $80,000

114 8-Inch Gate Valve with Valve Box 16 EA $9,000 $139,500

115 Water Service Connection 80 EA $3,000 $240,000

116 3/4 Inch Polyethylene (PE) Water Service Line 3,200 LF $100 $320,000

117 Type A Surface Restoration (Asphalt) 4,900 LF $90 $441,000

118 Type C Surface Restoration (Lawn) 1,300 LF $50 $65,000

$3,219,000

2028 3.0% $3,415,000

20% $683,000

1% $34,000

1% $34,000

10% $342,000

10% $342,000

3% $102,000

TOTAL $4,952,000

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT SCENIC DRIVE

Engineering Construction

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are 

projected to the anticipated construction date using a 3% inflation rate.

Construction Cost Inflated to 
2

Contingency

Land Acquisition

Geotechnical Investigation

Engineering Design

Direct Construction Subtotal



# BID ITEM QTY UNITS UNIT PRICE 
1 TOTAL

100 Mobilization 1 LS $149,000 $149,000

101 Traffic Control 1 LS $20,000 $20,000

102 Cut, Plug and Abandon Existing Main 1 LS $5,000 $5,000

103 Exploratory Excavation 30 HR $400 $12,000

104 8-Inch PVC Water Main 3,000 LF $200 $600,000

105 6-Inch PVC Water Main 120 LF $150 $18,000

106 Connect to Existing Water Main 3 EA $15,000 $45,000

107 8-Inch Tee 5 EA $8,000 $40,000

108 8-Inch x 6-Inch Tee 4 EA $8,000 $32,000

109 8-Inch x 6-Inch Reducer 1 EA $8,000 $8,000

110 8 Inch 22.5 Bend 3 EA $7,000 $21,000

111 8 Inch 90 Bend 1 EA $7,000 $7,000

112 Fire Hydrant Assembly w/ Auxiliary Gate Valve 5 EA $12,000 $60,000

113 8-Inch Gate Valve with Valve Box 8 EA $9,000 $72,000

114 Water Service Connection 47 EA $3,000 $141,000

115 3/4 Inch Polyethylene (PE) Water Service Line 1,410 LF $100 $141,000

116 Type A Surface Restoration (Asphalt) 2,820 LF $90 $253,800

117 Type B Surface Restoration (Aggregate) 300 LF $42 $12,600

$1,637,000

2028 3.0% $1,737,000

20% $347,000

1% $17,000

1% $17,000

1% $17,000

10% $174,000

10% $174,000

3% $52,000

TOTAL $2,535,000

Contingency

Land Acquisition

Permitting (BNSF)

Engineering Design

Engineering Construction

Grant Admin, Legal, & Administrative

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

2
 The ENR average Construction Cost Index is +2.32% (as of September 2023), so capital costs are 

projected to the anticipated construction date using a 3% inflation rate.

Geotechnical Investigation

OPINION OF PROBABLE COST

FLATHEAD COUNTY WATER DISTRICT NO 1. – EVERGREEN

REPLACE 6-INCH AC WATER MAINS AT WILLOW DRIVE

Direct Construction Subtotal

Construction Cost Inflated to 
2



 

 

Appendix W 
Funding Correspondence 



From: McNamee, Michelle
To: Cynthia Murray
Cc: Craig Erickson; Carrie Gardner; Jeff Walla; Mimi Wildeman; Mark James
Subject: Re: Questions about RRGL grant
Date: Tuesday, April 14, 2026 8:12:11 AM

Warning: Unusual sender <mmcnamee@mt.gov> 
You don't usually receive emails from this address. Make sure you trust this sender before
taking any actions.

Cindy,
Thank you for reaching out and for the detailed background on the project.

1. The proposed project appears to be eligible to apply for an RRG Project Grant. It is
difficult for drinking water projects in general to be competitive in the project grant
program; other project types tend to have stronger renewable resource benefits.
An application for such a project may be competitive, however, if it clearly
demonstrates the project is necessary to preserve drinking water quality and
maintain system reliability. A strong application would also tie the need for the
project to your Facility Plan and Risk Assessment findings. Emphasizing
measurable groundwater and public health benefits clearly identified in a robust
alternatives analysis and technical narrative will be important for scoring.

2. The public participation schedule you described appears to fit within the 2026
RRG application timeline. It should not, by itself, create scoring concerns. The key
is to include adequate documentation of public participation efforts and/or a
schedule of expected public participation milestones in your application.

Regardless, I recommend you review the RRG Project Grant Application Scoring section
of the RRG Application Companion document linked below. That, and the RRG
Guidelines document, can help you better understanding the review and ranking
process. Please let me know if you have further questions.
Michelle

From: Cynthia Murray <cmurray@evergreenwaterdistrict.com>
Sent: Monday, April 13, 2026 10:43 AM
To: McNamee, Michelle <MMcNamee@mt.gov>
Cc: Craig Erickson <cerickson@greatwesteng.com>; Carrie Gardner <cgardner@greatwesteng.com>;
Jeff Walla <jwalla@evergreenwaterdistrict.com>; Mimi Wildeman
<mwildeman@evergreenwaterdistrict.com>; Mark James <fieldops@evergreenwaterdistrict.com>
Subject: [EXTERNAL] Questions about RRGL grant
 
Good morning Michelle: 
 

mailto:MMcNamee@mt.gov
mailto:cmurray@evergreenwaterdistrict.com
mailto:cerickson@greatwesteng.com
mailto:cgardner@greatwesteng.com
mailto:jwalla@evergreenwaterdistrict.com
mailto:mwildeman@evergreenwaterdistrict.com
mailto:fieldops@evergreenwaterdistrict.com
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdnrc.mt.gov%2F_docs%2Fconservation%2FRD-Bureau%2FRRGL%2FRRG_Proj-App_Companion.pdf&data=05%7C02%7Ccerickson%40greatwesteng.com%7C301b970bbb98461bfb3108de9a2fc5bc%7Cce14fab307a04c0eadfafdef6858acc1%7C0%7C0%7C639117727310260794%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=q1nAYZ2NkrXHlAY3lFhK%2FcAqj%2FVY%2BXUtyGKrSnPXy58%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdnrc.mt.gov%2F_docs%2Fconservation%2FRD-Bureau%2FRRGL%2FRRG_Proj-App_Guidelines.pdf&data=05%7C02%7Ccerickson%40greatwesteng.com%7C301b970bbb98461bfb3108de9a2fc5bc%7Cce14fab307a04c0eadfafdef6858acc1%7C0%7C0%7C639117727310291861%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=pZCE%2FgAeDEKlJbM7K0rxO1CcA3j%2FMteDsGdFX2JdMr8%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdnrc.mt.gov%2F_docs%2Fconservation%2FRD-Bureau%2FRRGL%2FRRG_Proj-App_Guidelines.pdf&data=05%7C02%7Ccerickson%40greatwesteng.com%7C301b970bbb98461bfb3108de9a2fc5bc%7Cce14fab307a04c0eadfafdef6858acc1%7C0%7C0%7C639117727310291861%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=pZCE%2FgAeDEKlJbM7K0rxO1CcA3j%2FMteDsGdFX2JdMr8%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdnrc.mt.gov%2F_docs%2Fconservation%2FRD-Bureau%2FRRGL%2FRRG_Proj-App_Guidelines.pdf&data=05%7C02%7Ccerickson%40greatwesteng.com%7C301b970bbb98461bfb3108de9a2fc5bc%7Cce14fab307a04c0eadfafdef6858acc1%7C0%7C0%7C639117727310309560%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=W%2F3M%2FcTbkKP2t4%2Fqd1TVeVZHfeFuYlfJv7yq2mlqNZE%3D&reserved=0


It has been a while since we talked.  I’m still with Evergreen Water & Sewer although I’m
trying to retire in another year or so.  In the meantime, we’re going full steam ahead with all
the District’s planning studies and related capital projects.  As you may recall, we have an
ongoing Water Facility Plan study being prepared by Great West Engineering and are looking
at a possible new well as part of our ARPA/SRF project to relocate Office Well #1 to the West
Reserve Well site and evaluate potential contamination risk to the other Office Well #2 at the
office location, which is in proximity to the KRY Superfund site and other possible industrial
sources.  Part of the Great West Planning Study involved a separate Risk Assessment for Well
#2 prepared by Brad Bennett at WET.  Both the Risk Assessment and the Water Facility Plan
recommend pursuing an alternate well given the potential contamination risks and the
importance of Office Well #2 to meet supply and storage requirements. 
I’m writing to you at the recommendation of Craig Erikson, who is assisting us in pursuing
funding sources for this alternate well.  The District is considering an RRGL application for
the construction of West Reserve Well #3 to ensure safe and reliable service if Office Well #2
(GWIC 82080) must be taken offline due to contamination concerns. Key points supporting
the need for West Reserve Well #3 include:
• Critical dependence on Office Well #2: Office Well #2 is the only active production well at
the District Shop property and has historically been one of the District’s highest-capacity wells
(constructed in 1975; approximately 143 feet deep and historically operated at around 1,200
gallons per minute).
• Proximity to a regulated source area and other potential industrial sources: Office Well #2 is
located downgradient and approximately 285 feet from the KRY Site boundary, where
contaminants of concern include pentachlorophenol (PCP), dioxins/furans, petroleum
hydrocarbons, and dissolved metals. Please refer to the figure sent with this message (Figure
2-5) for additional information.  Office Well #2 is also located in direct proximity to Pacific
Recycling, an industrial source that is not characterized but is being monitored by DEQ for
potential contamination risk to the ground water.  Pacific Recycling has a pending application
with Flathead County to rezone an adjoining parcel to their current operations that is
immediately adjacent to the District’s property upon which Office Well #2 is located.
• Well construction vulnerability: The well log for Office Well #2 indicates no documented
grout seal, and 2024 pumping tests showed hydraulic communication between the production
zone and shallow groundwater, highlighting vulnerability if site conditions change.  Office
Well #1 was also vulnerable to contamination and has been taken offline based on the
recommendations of DEQ. 
• Verified current water quality, but long-term uncertainty: Targeted sampling in 2021 and
2025 found no detections of KRY-related contaminants in Office Well #2, and the District’s
Sentry Well showed similar favorable results. However, due to the ground water flow
direction and continued cleanup and long-term monitoring at the KRY Site as well as the
proximity of other potential sources, the studies are recommending the need for redundancy as
part of prudent risk management.  Given long lead times for permitting and well construction,
the District is committed to pursuing this alternative source now instead of waiting for a
positive contaminant hit.  While DEQ is not requiring the District to decommission Office
Well #2 at this time, the agency is fully supportive of a proactive plan of action to have an
alternative source, especially since it can be fully integrated in the District’s system at its
completion.
• Regulatory/emergency context: Montana DEQ has required additional evaluations related to
potential surface-water influence and advised that if the District does not retain these wells,
they must be disconnected or abandoned.   West Reserve Well #3 would require some



transmission main piping to be placed in service. Office Well #2 would not be
decommissioned unless and until the risk of continued use increases significantly or a
contamination hit occurs. Additionally, Office Well #2 will be videoed this fall and assessed to
provide further information for overall well health inclusive of the well casing and the pump.
We would appreciate your thoughts on two items:

1. RRGL fit/competitiveness: Does proposed West Reserve Well #3 appear to be a strong
Renewable Resource project, and are there themes or framing you recommend to
strengthen the application?

2. Public participation timing: If the District holds the required public hearing on May 6
followed by a board meeting to accept the application on May 13, do you see any red
flags that could affect scoring (e.g., timing or documentation expectations)?

Thank you so much for any guidance you can give. Please feel free to contact me directly at
505-238-0066 if you would like additional information, and we would also be happy to
schedule a brief Teams meeting at your convenience.
 
Thanks, Cindy Murray, General Manager
 
 
 



1

Carrie Gardner

From: Koenig, Sandie <Sandie.Koenig@mt.gov>

Sent: Wednesday, April 1, 2026 10:09 AM

To: Carrie Gardner; Craig Erickson

Cc: Miller, Anna

Subject: Evergreen Flathead 

Warning: Unusual sender <sandie.koenig@mt.gov>  
You don't usually receive emails from this address. Make sure you trust this sender before taking any actions.  

Hi Carrie and Craig, 

 

Thank you for the phone call. Based on the conversation it sounds like the Evergreen Flathead Co WD #1 

(please correct me if this isn’t the correct system) is considering drilling a well to eventually replace a 

well that is near a Superfund site and in the direct path of a plume containing various contaminants 

including PCBs, dioxins, petroleum hydrocarbons, and heavy metals. While it is understood this well will 

be kept on line for a period until the plume moves closer to the well, the District would like to be 

proactive and drill the new well to eventually replace the existing vulnerable well. Per your assessment, 

the new well is not being installed to accommodate future growth. 

 

Based on this discussion, the new well would be eligible for SRF funding if the District chooses to use 

SRF. 

 

Sandie 

 

Sandie Koenig, P.E.  |  DWSRF Section Supervisor 

Engineering Bureau 

Montana Department of Environmental Quality 

O/ice: 406-444-6770   
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DWSRF PROJECT PRIORITY LIST SURVEY 
 

Proposed water system improvement needs, excluding operation, maintenance, and growth development. 

 

NAME OF COMMUNITY OR SYSTEM:____Flatehead County Water District No. 1 - Evergreen________ 
 

COUNTY OR COUNTIES:______Flathead County_____________________________________________ 

 

POPULATION OF SERVICE AREA:_______9,268_____________________________________________ 

 

MEDIAN HOUSEHOLD INCOME FOR SERVICE AREA: $_73,015______________________________ 

 

CURRENT AVERAGE MONTHLY RESIDENTIAL WATER RATE:___$32.07____________________ 

 

CURRENT AVERAGE MONTHLY RESIDENTIAL SEWER RATE:___$75.83_____________________ 

 

CURRENT AVERAGE MONTHLY RESIDENTIAL SOLID WASTE 

RATE:______N/a_______________ 

 

Name & Title of Contact Person: ___Cindy Murray, District General Manager_____________________ 

 

Address: ___108 Cooperative Way___________________________________________________ 

     ___Kalispell, MT 59901___________________________________________________ 

Telephone: (406)_257-5861_________________ Email: ___cmurray@evergreenwaterdistrict.com_______  

 

============================================================================== 

 
Please provide the following information: 

 
1. A brief description of the project.  As a guideline, do not exceed approximately 200 words.  

 

Flathead County Water District No. 1–Evergreen operates 12 groundwater wells, over 343,000 LF of pipe, two 
storage tanks, two pressure zones, and booster pumps. A recent Hydrogeologic Vulnerability Report identified 
Office Well No. 2—one of the District’s highest-producing sources—as a key system vulnerability because it is 
completed in shallow, unconfined alluvial groundwater and appears to lack a grout seal that would be required 
under current sanitary sealing standards. The well is located near the K.R.Y. industrial facilities (Kalispell Pole 
and Timber, Reliance Refinery, and Yale Oil), a State Superfund/CERCLA area with documented soil and 
groundwater contamination. Due to its shallow depth and hydrogeologic setting, Office Well No. 2 has a larger, 
less protected capture area than the District’s deeper, confined wells. Although current water quality remains 
compliant, the assessment recommends contingency planning because of elevated risk for future contaminant 
intrusion and potential loss of a major supply source. Phase 1 of the proposed multi-phased project will drill a 
new well, Reserve Well #3 (at the existing Reserve site) to proactively replace Office Well No. 2 production 
capacity if it must be removed from service; the new well is not intended to serve future growth. 
 
2. Provide an estimated project budget, including potential funding sources.  Include engineering, legal, 

and administrative costs in addition to construction related costs. Please provide a breakout of these 

costs.  Include other funding sources. 

-Please see attached estimated project budget as well as the project budget narrative. 
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3. What is the reason for the project?  What compliance issue is being addressed?  For drinking water 

projects, are there supply, treatment, distribution, or storage problems?  Again, limit your response 

to approximately 200 words. 

 

The project will improve long-term drinking water reliability and reduce compliance risk associated with 
reliance on vulnerable 1975 Office Well No. 2. Evergreen Water District currently operates 12 supply wells, 
and Office Well No. 2 is one of the highest-producing supply sources. It is completed in a shallow alluvial 
groundwater near the K.R.Y. Superfund site, and a previously used well at the same location was permanently 
retired due to construction vulnerabilities. 
 
Although current water quality meets Safe Drinking Water Act requirements, hydrogeologic investigations 
identified elevated risk due to well construction and proximity to documented contamination sources. If Office 
Well No. 2 must be taken out of service (water-quality concern, emergency, or mechanical failure), the District 
would lose a major source without adequate supply redundancy based on storage and supply hydraulic 
modeling. 
 
The proposed project will drill a new supply well at the Reserve site (Reserve Well No. 3) to replace Office 
Well No. 2 when/if it must be removed from service. Reserve Well No. 3 will provide source redundancy, 
improve operational flexibility, and help the District proactively maintain regulatory compliance by 
strengthening system resilience rather than reacting to an enforcement action. 

 

 

4. Provide the following information as an indication of your readiness to proceed: 

 

a) Project Schedule – Include REASONABLE milestone dates for: PER 

completion (allow sufficient time for SRF review of draft and final document 

and EA process), COMPLETE draft plan and spec submittal to the SRF 

program, bid advertisement (allow sufficient time for SRF review of draft and 

final plans and specs), bid opening, construction start and finish. DEQ may 

adjust these schedules to make them more realistic, if necessary. 

Phase 1 Project Implementation Schedule 

Action Date 

Public Hearing on Draft PER & EA April 2026 

Prepare Final PER April 2026 

Apply for DNRC Grants May 15th 2026 

Submit SRF Survey/Priority List May 2026 

Finalize Grant Financing July 2027 

Begin Design August 2027 

Design Basis Report/Cost Estimates to the District November 2027 

Submit Design Plans and Specifications to MDEQ December 2027 

MDEQ Review & Approval January 2028 

Advertise for Bids February 2028 

Finalize SRF Loan Financing January 2028 

Start Construction April 2028 

Complete Construction August 2028 

 

 

b) Has a planning document or preliminary engineering report been prepared? 
    Submitted?  Approved?  

 A Preliminary Engineering Report is being completed in May 2026, the District is 
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scheduled to approve the PER at their May 13th, 2026 board meeting and will be 
available to SRF. 
 
c) Has an engineer been hired?   

Yes, the District procured Great West Engineering in September 2023, Great West 
Engineering currently has completed the District’s PER. 

 

d) Has a design contract been executed?  What date did design begin? 

No, the District is currently putting in an application for funding through the RRG 
grant program on May 15, 2026 & completing the SRF priority list survey. 

 

e) Have plans and specifications been prepared and submitted to the SRF program?  

No, the District is currently putting in an application for funding through the RRG 
grant program on May 15, 2026 & completing the SRF priority list survey. 

 
f) Has a bond resolution been adopted?      

No, the District is currently putting in an application for funding through the RRG 
grant program on May 15, 2026 & completing the SRF priority list survey. 

 

g) Are rates and charges in place to allow for additional debt service? If so, submit 

user rate ordinance for final rates including debt service, O&M and coverage (if 

required). 

 As a result of the 2026 PER and the District’s planning, the District will have a rate 
increase of approximately $0-$2 for the additional debt service as result of this project.  
As May of 2026 the District has budgeted for their FY2027 rates and budget to include 
the SRF loan presented in the project budget included herein.  The District is also 
currently in the final stages of a rate study to ensure their rates are properly structured 
moving forward. 
 

h) Are there any outstanding legal issues that could potentially delay construction 

start? Please explain in detail. 

No.  The District will need to complete a permit for a new water right for the new 
Reserve Well #3 – the PER and the proposed schedule include beginning this process 
once the District has secured funding. 
 

i) If land purchase, lease, right-of-way or other land acquisition is required prior to 

design and construction, what is the status of these processes and what issues 

remain to be addressed? 

No land purchase, lease, right-of-way or other land acquisition is required based on the 
current PER design to drill the new Reserve Well #3 and connect it into the system. 
 

5. Has a county water and/or sewer district been formed?  Do you anticipate the formation of an RSID? 

Do you anticipate the issuance of Revenue or General Obligation Bonds?  What type of loan security 

are you planning?  Please limit your response to approximately 200 words.  

 
The Flathead County Water District No. 1 – Evergreen (Evergreen District) is already formed.  Bond 
Council has been budgeted for SRF loan. 
 
 
 
 
Modified 5/2023 
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UNIFORM APPLICATION FOR MONTANA PUBLIC FACILITY PROJECTS 

ADMINISTRATION RRGL SRF TOTAL 

Project Administration $7,500.00 $22,500.00 $30,000.00 

Legal Costs $5,000.00   $5,000.00 

SRF Debt Service Reserve   $39,000.00 $39,000.00 

Bond Costs   $20,000.00 $15,000.00 

TOTAL ADMINISTRATION $12,500.00 $81,500.00 $94,000.00 

        

CONSTRUCTION-RELATED ACTIVITIES       

Hydrogeological Report   $50,000.00 $50,000.00 

Water Rights $10,500.00 $19,500.00 $30,000.00 

Basic Engineering Services (PreDesign, 
Design, Bidding, CN Mngmt, Post CN) $102,000.00 $35,000.00 $137,000.00 

Construction RPR Services   $75,000.00 $75,000.00 

Construction   $848,000.00 $848,000.00 

Contingency   $170,000.00 $170,000.00 

      $0.00 

TOTAL ACTIVITY $112,500.00 $1,197,500.00 $1,310,000.00 

        

TOTAL PROJECT BUDGET $125,000.00 $1,279,000.00 $1,404,000.00 
    

SUMMARY OF MATCHING FUNDS   

FUNDING SOURCE AMOUNT   

RRGL $125,000.00   

SRF $1,274,000.00   

TOTAL $1,399,000.00   

cgardner
Text Box
Project Budget
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UNIFORM APPLICATION FOR MONTANA PUBLIC FACILITY PROJECTS 

4A. PROJECT BUDGET NARRATIVE 

GRANT / LOAN ADMINISTRATION Narrative Description of Administrative/Financial Costs  Estimated Total Cost  

Professional Services 

Includes grant and loan administration services required to manage RRGL and SRF 

funding, prepare reimbursement requests, maintain compliance with DNRC and DEQ 

requirements, and provide required reporting and documentation. A portion of these costs 

($7,500) is allocated to RRGL, with the remainder funded through SRF.  

 $30,000 

Legal Costs 

 Legal costs are budgeted to cover services necessary for project implementation, 

including review and preparation of contracts, resolutions, funding agreements, and other 

legal documents required to comply with RRGL and SRF program requirements and to 

support successful project execution. 

 $5,000 

Debt Service Reserves 

Funds are budgeted to establish the debt service reserve required under the State 

Revolving Fund (SRF) loan program. The reserve will be maintained in accordance with SRF 

loan conditions to ensure adequate coverage for annual debt service obligations and to 

support the long-term financial stability of the water system. 

$39,000 

Bond Costs 
 Bond costs are budgeted for bond counsel and issuance costs, including financial advisor 

assistance, bond counsel, bond printing, and registrar fees. 
 $20,000 

TOTAL ADMINISTRATION   $94,000 

     

CONSTRUCTION / PROJECT Narrative Description of Administrative/Financial Costs  Estimated Total Cost  

Land Acquisition 
  

  

Engineering - Basic Services:     

Preliminary Design 

 Preliminary Design Phase services, including field surveys, topographic and utility 

mapping, and the preparation of Preliminary Design Phase documents, include meeting 

with the Owner to review the final design criteria and to review the preliminary drawings 

and outline specifications. 

 $30,000 

Final Design 

 Final Design Phase services prepare the final Drawings and Specifications, and 

Construction Contract Documents include furnishing draft Drawings and Specifications at 

approximately the 70% and 90% completion milestones, and meeting with the Owner to 

review the draft documents. 

 $35,000 

Bidding 

 Bidding Phase services assist the Owner in soliciting bids for the Work and negotiating a 

contract with the successful bidder.  It is assumed that the project will be bid as a single 

project over a period not to exceed 28 days. 

 $18,000 

Construction Administration 

 Construction engineering services include construction administration throughout the 

project, including conducting a pre-construction conference, reviewing submittals, 

responding to requests for information, conducting regular progress meetings, reviewing 

contractors’ pay applications and change order requests, and performing miscellaneous 

other tasks.   

 $44,000 

Post Construction 
Post Construction Phase services, including assisting the Owner in addressing any defects 

in the Work discovered during the Construction Contract’s correction period, and 
 $10,000 
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UNIFORM APPLICATION FOR MONTANA PUBLIC FACILITY PROJECTS 

4A. PROJECT BUDGET NARRATIVE 
scheduling and conducting a walk-through one month before the Construction Contract’s 

correction period’s expiration date. 

Engineering - Resident Project Representative 

Services 

 RPR services include a full-time, on-site Resident Project Representative, assuming 40 

hours per week on-site and 10 hours per week for travel to and from the project site. 
 $75,000 

Engineering - Additional Costs:     

Hydrogeological Report 

 This budget item allows the project engineer to solicit and obtain sub-consultant services 

to complete a geotechnical investigation at the project site and provide a geotechnical 

investigation report with recommendations for design of improvements.  The engineer will 

coordinate geotechnical services for the project with the geotechnical sub-consultant to 

locate and map test bores. 

 $50,000 

Water Rights 

Funds are budgeted for costs associated with securing or amending water rights necessary 

for the development and operation of Reserve Well No. 3, including application fees and 

coordination with the Montana Department of Natural Resources and Conservation. 

 $30,000 

Construction 
 The construction cost is based on the engineer's opinion of probable cost outlined in the 

2026 Water Preliminary Engineering Report.   
 $848,000 

Contingency 

 A 20% contingency is warranted for this water project to account for potential material  

changes that may arise during final design. As the design progresses and more detailed 

field information becomes available, it may become necessary to modify certain materials,  

components, or construction methods to address site conditions, utility conflicts, or  

constructability issues. These adjustments can affect overall project costs and are difficult 

to fully anticipate during preliminary planning.   

 $170,000 

TOTAL CONSTRUCTION / PROJECT Sum of the Construction/Project Related Costs $1,310,000 

     

TOTAL PROJECT BUDGET Sum of the Administration and Construction/Project Costs $1,404,000 
   

Completed by:  Great West Engineering 

Date:  05/6/2026 

  


