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Water Pump Stations —
Condition Assessment and Life Cycle Planning ‘

PNWS-AWWA | Spring Conference Presented by: Marshall Meyer PE and Shelby Asato PE
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Background and Asset Management Planning/Evaluation Capital Improvement Plan Flexible Long-Range
Project Need Philosophy Approach Capital Improvement
Development Plan and Prioritization
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Project Need




Background & Project Need

® 22 Pump stations

® Built in the 1960s and [ TN
upgraded in the 1980s ’ 3 °
® 19 Pump stations . 7

evaluated, 3 pump stations

recently upgraded
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Asset Management Philosophy

Risk = LoF x CoF

| Vedium igh * Likelihood of Failure

=N . e Condition

é Z ! ! * Capacity

5 | ediur * Consequence of Failure

é : e - * Supply Redundancy

= . . . . * Number of Customers Impacted
e e e e e * Impact Duration

Consequence of Failure (CoF)




Asset Management Philosophy

Risk = Consequence x Likelihood

Qualitative Approach Quantitative Approach

Less Info Required More Info Required
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Planning/Evaluation
Approach Development




Overall Pump Station Impact

1 4
CAPACITY

Good Fair Poor Very Poor

Firm capacity exceeds <90% Required Capacity

required capacity

4
1 REDUNDANCY
Not Critical Somewhat Critical Critical but Redundant Critical
Failure would not Failure would result in
result in significant loss of water service

loss of water service to customers




Individual Component of Pump Station:
Focus on Needs

Is it safe?

What
condition are
the critical
components?

WHEIRS
needed to

remedy the
issues?

Is the
hydraulic
capacity
adequate?






Pump Station Component Evaluation Categories

1 CONDITION
Very Good Fair
10+ years likely 5-10 years likely
CRITICALITY
Not Critical Somewhat Critical but
Critical Redundant
1 SERVICEABILITY
Very Good Difficult Obsolete
Access Parts

Very Poor
<3 years likely

Very Critical

Safety Issue






Pump Station Component Evaluation Remaining Life

Maximum
S 2 Likelihood of
(8] .
3 Failure Level
E'_l:
oo
c
e 3
‘©
€
[J]
[+'4
4 ____________________________________________________________________________
Impending
Failure Zone
5

60 80 100 120
Years
e Pmp Station Structure e E|ectrical System (MCB, MTS/ATS, MCC)
e enerator Starters
e \/FDs Rotating Assembly (Pump, Motor)

Pressure Reducing Valves and Control Valves e 0w Meter



Capital Improvement Plan

Station Component
Condition Rating
<3 years 5+/-years 5-10years 10+/-years >10 years

Long term
planning

Calendar window 2018-2021 2021-2025 2023-2028 2026-2029
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Capital Improvement Plan

Clyde Hill Pump Station CIP
$3,500,000
$3,000,000
$2,500,000
$2,000,000
$1,500,000
$1,000,000

$500,000

$-

2018
2021
2024
2027
2030
2033
2036
2039
2042
2045
2048
2051
2054
2057
2060
2063
2066
2069
2072
2075
2078
2081
2084
2087
2090
2093

Clyde Hill Pump Station CIP (Grouped Projects)

2018

-

2021

2024

2027

2030

2033

2036

2039 MM
2042
2045

2048

2051
2054 |
2057

2060
2063

2066 MM
2069

2072

2075

2078 |

2081

2084
2087

2090 |
2093



“Plans are
worthless, but
planning is 5
everything.’

Flexible Long-Range
Capital Improvement
HELET
Prioritization

- Dwight D. Eisenhower



Flexible 75-Year Capital Improvement Plan

Estimated Complexity/Size Cost Range
Low ﬁ High

Replacement

Asset Group Quantity

Component

Rotating Assembl Pumps = $40,000 $85,000 $135,000 $175,000 $235,000
9#1 y Motors $10,000 $20,000 $20,000 $30,000 $40,000
Ancillary components $5,000 $5,000 $10,000 $10,000 $15,000
Rotating Assembl Pumps = $40,000 $85,000 $135,000 $175,000 $235,000
9#2 y Motors $10,000 $20,000 $20,000 $30,000 $40,000
Ancillary components $5,000 $5,000 $10,000 $10,000 $15,000
Rotating Assembl Pumps = $40,000 $85,000 $135,000 $175,000 $235,000
9#3 y Motors $10,000 $20,000 $20,000 $30,000 $40,000
Ancillary components $5,000 $5,000 $10,000 $10,000 $15,000
Rotating Assembl Pumps - $40,000 $85,000 $135,000 $175,000 $235,000
9#4 y Motors $10,000 $20,000 $20,000 $30,000 $40,000
Ancillary components $5,000 $5,000 $10,000 $10,000 $15,000
Pressure Reducing Valve N/A $15,000 $25,000 $35,000 $50,000 $55,000
Pressure Reducing Pressure Relief Valve 1 $20,000 $30,000 $45,000 $70,000 $90,000
Valve and Control Pump Control Valve N/A $15,000 $20,000 $25,000 $30,000 $35,000
Valve Pump Check Valve 5 $15,000 $20,000 $25,000 $30,000 $35,000
Ancillary components 6 $1,500 $1,500 $1,500 $1,500 $1,500
Flow Meter 1 $25,000 $25,000 $35,000 $35,000 $45,000
Ancillary components $5,000 $5,000 $5,000 $5,000 $5,000



Flexible 75-year Capital Improvement Plan
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$3,000,000
$2,500,000
$2,000,000
$1,500,000
$1,000,000

$500,000

$0 I - E E

O AV sAX 50 B O O > o W& O A N> o D
DO O RS S
FEFFTLTLTFTFTFTFTTEILTFT S

)
'\Q’],

SV RO
& P QP B
P BT

O U > O DA AV AX 4D D O
S 0‘°Q‘°Q‘°Q‘°Q‘°6\6\6\6\6\q§b

L Vi i R i P

O Rehab Rotating Assembly - Replace Impeller B Rehab Rotating Assembly - Rewind Motor O Replace Rotating Assembly
B Replace Electrical System OReplace VFD B Replace Starter

B Replace Pump Station Structure B Rehab Pump Station Structure - Replace Roof B Replace Pressure Reducing Valve and Control Valve

E Rehab Generator O Replace Generator @ Rehab Pump Station Structure - Replace Piping and Valves




System Wide 75-Year Costs

Station Name 030 2031 2032 2033 2034 2035 2036 037 2038 2039 2040 2041 2042
Clyde Hill - $55.000 - - - - $40.000 - - $200.000 - - -
Chemrv Crest - - - - - - - - - - - 5160,000 -
NE 40° (670) - 575,000 - - - - - - - - - - -
Parksite - - - - - - - - - - - 5195,000 -
Honzon View 2 - - - - - - - - - - £170.000 - -
Farest Hills - £75,000 - - - - $126,000 - - - §60,000 - -
Cougar Mountain 1 - - - - - - - - - 435,000 - - -
Cougar Mountain 2 - - - E - - $80.000 - - - - - 170,000
Newpart - - $835.000 - - - $846.000 - - - - - -
161 Ave Inlet - 5570,000 - - - - $220,000 - - - - - -
Somerset 2 - £95.000 - - - - - - - - - - -
Somerset Inlef - 120,000 - - - - - - §40.000 - - - £65.000
Woodndze - - - - - - - - $485 500 - - - -
Meydenbauer - - - - - - $836,500 - - - - - -
Pike's Peak - - - §65.000 - - - - £530.000 - - - -
NE 40" (Reservoir) - - - - 5215000 - $290.000 - - - - - -
Crossroads - - - - - - - - - £2.533,000 - - -
NE & Inlet - - - - - - - - - - - - -
SE 28" Inlet - - - - - - - - - - - - -
Hornzon View 1 - 3170,000 - - - - $40.000 - - - - - -
Honzon View 3 - 5280,000 - - - £205,000 - - - - - - -
Cougar Mountain 3 - $250.000 - - - $265,000 - - - - - . _
Total 30 51,690,000 $835,000 $65.000 $215.000 $470.000 $21.478.500 30 $L055500 [ 53,188,000 3130000 $355,000 $135.000

Note: Refer to pmp station seclons for descripfion f required work, Timing o project haove bean pricriied bhased om Section 3 EITCAT SN,




Conclusions

» Determine qualitative or quantitative approach

» Determine data you can track over time

* Establish evaluation approach

 Consider likelihood vs. consequence of failure

* Individual components and system wide impacts

e Revisit over time
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Parksite




Horizon View 2




Forest Hills




Cougar Mountain 1
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Cougar Mountain 2







1615t Ave Inlet




Somerset 2




Somerset Inlet




Woodridge




Meydenbauer




Pikes Peak




Reservoir




Crossroads




NE 8th Inlet




SE 28th |nlet




Thank you!




