Analysis of Several Different
CVWD
Pipe Replacement Schedules

(Plateau Replacement Schedules
for 80-year, 82-year, 85-year and
78-year replacement cycles)



Data from David Gou

d to Support this Analysis

Scenario 1 - "Level” Pipeline Replacement

Scenario 2 - "Pyramid” Pipeline Replacement

Existing Pipeline Year - 1947 to 1967

Pipeline Breakdown by Age

EM; Schedﬁ —
Pipeline Pipeline PEINE 1 Year Pipeline
Repplace Estimated F'.epplace Estimated Year Length RepIaF::ed Length of Pipe | Percent of
FY Cost/LF | Construction FY Cost/LF | Construction | Pipeline | Installed 2021 Years Period ,
ment Cost ment Cost Installed | per year based on 75- [LF} Pipe
LFir LFNr : Year Cycle
2022 F450 |8 475 [ % E.EHBEEII 2022 FA0M| & 2022 i =71 %rs | 1824 - 1850 14,850 3%
2023 11,150 | § 486 | §  5.530,000 2023 G300 & 2023 2 i 26%
2024 11,150 | & 519 F 5,780,000 2024 72008 & 2024 3 1861 - 1870 23%
2025 11,150 | & 542 [ § 6,040,000 2025 52000 % 2025 4 1871 - 1980 1096
2026 11,150 |§ 586 | §F 6.320.000 2028 D400 % 2028 5 1831 - 189290 2%
2027 11,150 | § 5582 | § 6.600.000 2027 11,1000 % 2027 L 1891 - 2000 13%
2028 M150 |3 818 | §F  6.600,000 2028 123001 ¥ 2028 7 2001 - 2010 12%
20249 11150 | % 846 | % 7.210,000 2028 124000 % 2029 g 2011 - 2021 5%
2030 11,150 | & G&Y5 (% 7.530.000 2030 13,300| 2030 Total T, 100%
2031 1150 |3 706 | §  7.870.000 2031 14.6500Q] 5 2031 $237 977,375
2032 11,150 | 738 | §  8.220.000 2032 15.5000| % 2032 in 2021 dollars
2033 MAs0 | $F 771 | §F 8,600,000 2033 14.600] ¥ 2033
2034 11,150 | 206 | §F  5.080,000 2034 14.0000] ¥ 2034
2035 11,150 | § 842 | §F  9.380,000 2035 13.2008| 3 2035
2036 11,150 |5 880 | % 9.810.000 2038 12 4008| % 2036
2037 11,150 | § 818 | §F 10,260,000 2037 11,7000 % 2037
2038 11,150 |5 961 [ F 10,710,000 2038 11.000| % 2038
2038 11,150 | 5 1.004 | 5 11.180.000 2038 10,0000| % 2038
2040 11,150 | 5 1.048 | 11,700,000 2040 8,500 % 2040
2041 11,150 | 5 1,086 | § 12,220,000 2041 54000 % 2041
2042 11,255 | § 1,146 | § 12,860,000 2042 8, 10:9] ¥ 2042
Taotal 228,555 5 176 328 750 Total 228,555 ps,
I Pipe per Year
Motes: E‘::::::: yEar Completed
{miles) [Start 2021)
1. Existing Pipeline Replacement - 20-year Period from 1947 to 1367 = 228 555 LF T5-Year 1.27 2084
2. Estimate Cost per Linear Foot based on 2021 Construction Costs of $47T5/ILF 85-Year 1.12 2108
3. Estimated Construction Cost to replace one (1) mile of Pipeline = $2.5M (2021 dollars) 100-Year 0.95 2121
4. Assume Annual Construction Cost Inflation = 4.5% 200-Year 0.47 2221




How to read the graphs

* This example shows
CVWD pipe age
distribution for 4 fiscal
years [2022-2025]

* For this example,
there is no pipe
replacement each
year

* Note that the bar
chart simply shifts to
the right each year
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scale: 2,4,6,8 miles ---> . I II

8 miles of pipe is depicted
by a bar of this length

<--- scale: 2,4,6,8 miles

43,190 feet (~7.5 miles) of pipe installed in 1960 is 62 years old in 2022

2022 0.00m 0.00M$

.(-— The same 7.5 miles of pipe is 63 years old in 2023

~ -------- ’

————————

I In 2023: 0 miles of pipe were installed at a cost of SO
llll

2024 0.00m 0.00M$

T
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Age of Remaining Pipe

2025 0.0lﬂm 0.00Ms
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80-year Plateau Replacement Schedule (ramp up to 1.7 mi/yr)

Fiscal Year

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2080
2061
2082

scale: 2/4,6,8 miles ---=

— = mm B < scale: 2,4,6,8 miles

2022 1.03m 2.71M$
2023 1.19m 3.27M$
2024 1.36m 3.90M$
2025 1.55m 4.64M3
2026 1.70m 5.31M$
2027 1.70m 5.55M$%
2028 1.70m 5.80M$
2029 1.70m 6.06M$
2030 1.70m 6.34MsS
2031 1.70m 6.62M$
2032 1.70m 6.92M3%
2033 1.70m 7.23M$
2034 1.70m 7.56M$
2035 1.70m 7.90M$
2036 1.70m 8.25M$%
2037 1.70m 8.62M3
2038 1.70m 9.01M$
2039 1.70m 9.42M3%
2040 1.70m 9.84Ms
2041 1.70m 10.28M5
2042 1.70m 10.75M$
2043 1.70m 11.23M$
2044 1.70m 11.73Ms
2045 1.70m 12.26M3%
2046 1.70m 12.81M5
2047 1.70m 13.39Ms
2048 1.70m 13.99M3%
2049 1.70m 14.62MS
2050 1.70m 15.28M3%
2051 1.70m 15.97M3%
2052 1.70m 16.69M$
2053 1.70m 17.44M$
2054 1.70m 18.22M$
2055 1.70m 19.04M3$
2056 1.70m 19.90M3%
2057 1.70m 20.80M$
2058 1.70m 21.73M5%
2059 1.70m 22.71MS
2060 1.70m 23.73M$
2061 1.70m 24.80M5

60 65 70 75 80 85

Age of Remaining Pipe

2062 1.70m 25 91M3
S0




82-year Plateau Replacement Schedule (ramp up to 1.55 mi/yr)

Fiscal Year

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2080
2061
2082

scale: 2/4,6,8 miles ---=

— = mm B < scale: 2,4,6,8 miles

2022 1.03m 2.71M$
2023 1.19m 3.27M$
2024 1.36m 3.90M$
2025 1.55m 4.64M3
2026 1.55m 4.84M$
2027 1.55m 5.06M$
2028 1.55m 5.29M$%
2029 1.55m 5.53M$%
2030 1.55m 5.78M3
2031 1.55m 6.04M$
2032 1.55m 6.31M$%
2033 1.55m 6.59M$%
2034 1.55m 6.89M$%
2035 1.55m 7.20M$
2036 1.55m 7.52M$%
2037 1.55m 7.86M$
2038 1.55m 8.22M$
2039 1.55m 8.59M$%
2040 1.55m 8.97M3
2041 1.55m 9.38M$%
2042 1.55m 9.80M$%
2043 1.55m 10.24M$
2044 1.55m 10.70MS
2045 1.55m 11.18M$%
2046 1.55m 11.68M3%
2047 1.55m 12.21M3%
2048 1.55m 12.76M$
2049 1.55m 13.33MsS
2050 1.55m 13.93M3$
2051 1.55m 14.56M$%
2052 1.55m 15.21M3%
2053 1.55m 15.90M$%
2054 1.55m 16.61M%
2055 1.55m 17.36M$
2056 1.55m 18.14M3%
2057 1.55m 18.96M$%
2058 1.55m 19.81M$%
2059 1.55m 20.71M$
2060 1.55m 21.64M$
2061 1.55m 22.61M3%

60 65 70 75 80 85

Age of Remaining Pipe

2062 1.55m 23 63M%
S0




85-year Plateau Replacement Schedule (ramp up to 1.4 mi/yr)

Fiscal Year

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2080
2061
2082

scale: 2/4,6,8 miles ---=

— = mm B < scale: 2,4,6,8 miles

2022 1.03m 2.71M$
2023 1.19m 3.27M$
2024 1.36m 3.90M$
2025 1.40m 4.19M$
2026 1.40m 4.38M$
2027 1.40m 4.57M$
2028 1.40m 4.78M$
2029 1.40m 4.99M$
2030 1.40m 5.22M$
2031 1.40m 5.45M$%
2032 1.40m 5.70M$
2033 1.40m 5.95M$
2034 1.40m 6.22M$5
2035 1.40m 6.50M$
2036 1.40m 6.80M$
2037 1.40m 7.10M$
2038 1.40m 7.42M$
2039 1.40m 7.75M$%
2040 1.40m 8.10M$
2041 1.40m 8.47M3
2042 1.40m 8.85M$%
2043 1.40m 9.25M$
2044 1.40m 9.66M$
2045 1.40m 10.10M3%
2046 1.40m 10.55M5%
2047 1.40m 11.03Ms
2048 1.40m 11.52M$%
2049 1.40m 12.04Ms%
2050 1.40m 12.58M3%
2051 1.40m 13.15M%
2052 1.40m 13.74Ms
2053 1.40m 14.36MS
2054 1.40m 15.01M$
2055 1.40m 15.68M$
2056 1.40m 16.39M3%
2057 1.40m 17.13M5%
2058 1.40m 17.90M5
2059 1.40m 18.70M$
2060 1.40m 19.54M$%
2061 1.40m 20.42M$

Age of Remaining Pipe

2062 1.40m 21 34MS
S0




78-year Plateau Replacement Schedule (ramp up to 1.9 mi/yr)

Fiscal Year

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2080
2061
2082

scale: 2/4,6,8 miles ---=

— = mm B < scale: 2,4,6,8 miles

2022 1.03m 2.71Ms
2023 1.19m 3.27M$
2024 1.36m 3.90M$
2025 1.55m 4.64M3
2026 1.90m 5.94M$
2027 1.90m 6.21M$%
2028 1.90m 6.48M$
2029 1.90m 6.78M$
2030 1.90m 7.08Ms
2031 1.90m 7.40M3%
2032 1.90m 7.73Ms
2033 1.90m 8.08M$
2034 1.90m 8.44M3
2035 1.90m 8.82M3
2036 1.90m 9.22M3%
2037 1.90m 9.64M$
2038 1.90m 10.07Ms
2039 1.90m 10.52M$%
2040 1.90m 11.00Ms
2041 1.90m 11.49M3%
2042 1.90m 12.01Ms
2043 1.90m 12.55M$%
2044 1,90m 13.11M$
2045 1.90m 13.70Ms
2046 1.90m 14.3ZM5
2047 1.90m 14.97Ms
2048 1.90m 15.64M$%
2049 1.,90m 16.34MsS
2050 1.90m 17.08M3%
2051 1.90m 17.85M$%
2052 1.90m 18.65M3%
2053 1.90m 19.49M$%
2054 1.90m 20.37Ms
2055 1.90m 21.28M$
2056 1.90m 22.24Ms
2057 1.90m 23.24Ms5
2058 1.90m 24.29M5
2059 1.90m 25.38M$
2060 1.90m 26.52M3%
2061 1.90m 27.72Ms

60 65 70 75 80 85

Age of Remaining Pipe

2062 1.90m 28 96M%
S0




* The analysis presented in this chart package has been automated
with a Python program

 Each chart takes seconds to create

* The Python program can be provided to CVWD if desired



