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7. CAPITAL NEEDS RECOMMENDATIONS
7.1. INTRODUCTION
The memorandum combines and summarizes the findings of the previous Technical Memorandums (TMs)
into a list of recommended capital improvements to the Black River Pump Station (BRPS). Recommended
improvements in the Task 2 Needs Assessment TM and the Task 4 Fish Migration Facility Review TM are
organized to conform to the System-Wide Improvement Framework (SWIF) Capital Improvements Program
(CIP) timeframes (e.g. 2-year, 5-year, 10-year, and 20-yr). The recommended improvements in many cases
have been combined into larger projects to provide improved economy of scale, including reduced County
and consultant management, engineering, and administration costs.
The recommended improvements to the BRPS discussed in the Task 2 and Task 4 TMs are primarily focused
on eliminating deficiencies that lower this station’s ability to operate efficiently and reliably to accomplish
the primary function the station (flood control pumping) as well as the secondary function (provide upstream
and downstream fish migration over the dam). The recommended improvements in the Task 2 and Task 4
TMs generally provide the following benefits to the County:
•

Replace worn out or inefficient equipment (e.g., engines, pumps, compressors, trash rake, electrical
equipment, interior and exterior lighting replacement, etc).

•

Solve operational problems by modifying the process (e.g., add strainers on the spray water and
cooling water systems to remove debris from the river water and prevent clogging of the components
of these systems, provide a VFD on the airlift compressor motor to regulate airflow to the airlift
pumps, etc).

•

Provide environmental benefits such as lowering the risk of fuel spills occurring in this station
(which spans the Black River), meeting current exhaust emission standards for diesel engines, as
well as current noise standards (e.g., replace the Mitsubishi Engines with new Tier 4 Diesel Engines,
provide acoustical insulation on exhaust piping, replace engine exhaust silencers, etc.)

•

Provide redundant equipment and spare parts for more reliable service (e.g., provide redundant
cooling water pump for Waukesha engines, provide critical spare parts for flood control engines and
pumps, etc.).

•

Replace undersized and inefficient facilities that limit the functionality of the station with modern,
attractive facilities that meet King County standards and allow future growth (e.g., new Support
Building).

•

Protect various components of the existing facility from further corrosion damage (e.g., forebay
walkway corrosion protection, fishway and airlift rooms corrosion protection, crane support
structure corrosion protection, etc).

•

Meet current regulatory criteria for fish migration facilities (e.g., new vertical slot fishway, new
downstream fish counter, etc.).

•

Provide further evaluation and investigation of various issues to provide the data and coordination
necessary to benefit the County’s decision-making and prioritization process (e.g., evaluate BRPS
Support of Upstream Fishery Habitat, test Waukesha engines and pumps, evaluate and monitor airlift
capacity, etc.).
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7.1.1. REPORT ORGANIZATION
The section following this introduction section discusses a new recommendation that has been developed to
address a number of concerns associated with the planned upgrade of the BRPS in future years.
Recommendation S-30, New Support Building, was not discussed in previous TMs. The new Support
Building would replace the existing Control Building, and would provide significant benefits to the County
in terms of improved constructability and provide a modern, attractive, and secure facility to house the new
electrical (as well as some mechanical) equipment.
Following the discussion of the New Support Building, the remainder of this TM discusses the various
capital improvement projects included in the 2-year, 5-year, and 10-year CIP. A brief summary of the
recommended capital improvement is presented, as well as the total estimated cost, including engineering.
This discussion summarizes the purpose of the project; however the TM references shown in Table 7-1
would provide details of the issues that the recommended capital improvement project would address (flood
containment, operation and maintenance (O&M) efficiency, fish migration, etc.), as well as more detailed
discussion of the proposed construction.

7.1.2. PREVIOUS TECHNICAL MEMORANDUM REFERENCES
The Task 2 Needs Assessment TM and Task 4 Fish Migration Facility Review TM are referenced frequently
in this TM, as these TMs contain the background to the capital improvement projects, including a description
of the existing facilities, deficiencies noted, and details of the proposed construction (or study, field test, or
investigation).
The Task 3 Evaluate Criticality of Systems TM discusses the BRPS operating strategy under normal
conditions, as well as when flow restrictions per the Green River Management Agreement (GRMA) apply.
The GRMA begins to limit the maximum discharge rate of the BRPS (2,945 cubic feet per second (cfs) after
the Green River flow at the Auburn gauge exceeds 9,000 cfs. When flows reach typical flood conditions at
the Auburn gauge (12,000 cfs), BRPS flow is limited to 400 cfs.
The Task 6 Capital Needs Assessment TM assesses the recommended capital improvements identified in the
Task 2 and Task 4 TMs based on a set of evaluation criteria that assess the type benefits the capital
improvement would provide (improved reliability, efficiency, flood containment, code compliance, and fish
migration). The Task 6 TM contains a table that summarizes the type of benefit provided by each capital
improvement from the Task 2 and Task 4 TMs.

7.2. NEW SUPPORT BUILDING
The Task 2 TM discussed the fact that the existing electrical and control equipment in the Control Building
is original equipment (approximately 42 years old), cannot serve additional load, and is difficult to repair due
to unavailability of spare parts. The Control Building also does not have sufficient space for new electrical
equipment to serve the proposed capital improvement projects to improve the river water pumping, as well
as the fish migration functions at the BRPS.
The limitations of the existing Control Building can be addressed with the construction of a new Support
Building. This is a new project recommendation that was not discussed in previous TMs. However, the new
Support Building would replace the existing Control Building, and provide adequate space for new electrical
and mechanical equipment, as well as a more cost-effective approach for removing and replacing the existing
electrical and control equipment than would be possible if the existing Control Building were to be retained.
The new Support Building would provide separate rooms for the following:
•

New electrical and control equipment
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•

New backup generator, 100 KW

•

A storage room for spare parts

•

An office, and a lavatory

•

A covered space for the new airlift compressor. The need to provide natural airflow for the cooling
system serving the compressor will be discussed further in this section.

This section first describes the benefits of the proposed Support Building, then discusses a conceptual layout
of this facility, and an estimated cost.

7.2.1. BENEFITS OF A NEW SUPPORT BUILDING
INCREASED CONSTRUCTABILITY
Replacing the existing electrical and control equipment will be much easier to manage if the new equipment
is located in a separate area from the existing Control Building. This will allow the new electrical equipment
to be installed, tested, and then connected to the existing or new mechanical/electrical equipment in the
BRPS in an individualized fashion, avoiding the significant constructability issues that would arise if the new
electrical equipment were to be located in the existing Control Building, which has minimal free space.
For example, the new Motor Control Center (MCC) would need to be located in the existing electrical room
in the space occupied by the existing backup generator (a new exterior, pad-mounted generator with an
acoustical enclosure (Recommendation E-1) would need to be provided). This would allow the existing
MCC to stay in service while the new MCC is installed and the switch-over of the individual connections to
the mechanical/electrical equipment in the station is completed. A similar approach would be necessary for
the new Main Control Panel (MCP). Space within the existing Control Building would need to be available
for the installation of the new MCP while the existing MCP stays in service, allowing the switch-over of the
individual connections.
This approach may not be feasible given the space constraints involved, and the need to avoid lengthy
shutdowns.

MAKE SPACE AVAILABLE FOR POTENTIAL FUTURE PROJECTS
The existing Control Building is approximately 21 feet south of the south wall of the pump station building.
This does not provide adequate room for the new vertical slot fishway discussed in the Task 4 Fish Migration
Facility Review TM (FM-21), which would be approximately 30 feet wide. It may even be possible to keep
the existing fishway in service while the new vertical slot fishway is constructed, if the existing Control
Building is removed. This would be invaluable to this project, to avoid disruption of the return salmon run
during the construction of the new fishway, which could easily be a one-year project. If an alternative fish
migration technique is used, such as gravity flow bypass (FM-33), the preferred location for this facility
would be on the south side of the station. This is due to the fact that the lead pump in the BRPS, P1, is on the
south side of the station, and therefore the attractive current for downstream migrating fish will be on the
south side of the river (Note: The Task 4 TM showed the gravity flow bypass on the north side because it
was not possible to locate this on the south side, due to the Control Building location on this side of the
station. The recommendation to construct a new Support Building would free-up valuable space for a new
fishway, or the gravity flow bypass).
In addition, it appears likely that the existing location for the airlift compressor may interfere with the
installation of a new trash rake system (M-70). Task 2 TM identified a monorail-style trash rake with a
hydraulically actuated bucket as a potential feasible alternative to the existing trash rake system. Locating the
airlift compressor in a covered area integrated into the new Support Building will free up space in an area
that is primarily needed for future trash and sediment removal equipment.
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PROVIDE SPACE FOR ADDITIONAL ELECTRICAL AND INSTRUMENTATION & CONTROL
EQUIPMENT
The Task 2 TM recommended that the motor-driven flood control pump P1, and the new airlift compressor
C2 be provided with a variable-frequency drives (VFDs) (Recommendations E-4 and E-5, respectively). This
will meet Puget Sound Energy (PSE) requirements for prevention of “voltage sag” in the distribution system.
The existing Control Building does not have sufficient space for this additional electrical equipment, nor the
larger MCC, 120V panelboard, and other equipment that will be sized to serve the increased loads of the new
equipment included in the capital improvement recommendations that will be discussed later in this TM.
These recommendations include interior and exterior lighting upgrades, increase in motorized equipment,
and complete replacement of the station’s control and communication system (Main Control Panel including
human/machine interface systems and telemetry systems).

MAXIMIZE NOISE CONTROL
Locating the generator in the Support Building would allow a high level of acoustical treatment. The exhaust
silencer of the generator would be located inside the generator room, and all exhaust piping would be
acoustically wrapped. All intake and exhaust louvers would be fitted with noise attenuators.
The airlift compressor needs to be in a covered area with good, natural airflow for compressor cooling
systems. The airlift compressor area could be located in a corner of the Support Building to leave two sides
of the area to have columns supporting the roof, but the areas between the columns would be open. The open
areas would be architecturally designed to provide good airflow, security, and noise control.

MAXIMIZE SECURITY
Locating the generator inside (rather than a pad-mounted exterior generator) will maximize the security of
this equipment. As discussed previously, the “open” sides of the airlift compressor area would be
architecturally designed to provide good natural airflow as well as a high level of security. The area needs a
gate at least 10 feet wide for equipment removal.

IMPROVED AESTHETICS
The Support Building could be designed to have features found at many of the new County facilities
operated by WTD, including split-faced CMU, glass block for natural light, and a modern, County-approved
roofing system. The County would determine the level of landscaping desired. Locating the generator and
airlift compressor within the Support Building, rather than exterior (Recommendation E-1, Replace Standby
Generator, and FM-12 Replace the Airlift Compressor and Airflow Controls) would improve site aesthetics.

PROVIDE ADEQUATE SPACE FOR SPARE PARTS
The Task 2 TM included the following recommendations for critical spare parts:
•

M-10 Obtain Critical Spare Parts for Waukesha Engines

•

M-22 Purchase Critical Spare Parts for P1

•

M-32 Purchase Critical Spare Parts for P2 and P4

Obtaining critical spare parts for this equipment is necessary due to the age of the equipment, and the time
required to obtain the spare parts, which can often extends into months. This jeopardizes the ability of the
BRPS to function as required to maintain water levels and flow rates within the limits of the GRMA.
In addition, all new equipment that will be installed at the BRPS in the future will come with spare parts that
must be stored in an organized fashion. An example would be the replacement of the existing Mitsubishi
engines (M-4). There is limited space within the BRPS for storage of parts for complex, costly, mechanical
equipment.
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7.2.2. SUPPORT BUILDING DESCRIPTION
A proposed location for the new Support Building is west of the existing west fence line, as shown in
Figure 7-1. This location is preferred by the County due to planned construction and staging area on the east
side of the BRPS site to support the Forebay Sediment Removal Project. Because sediment removal from the
forebay area will continue to be required in the future, the eastern side of the site should remain available for
the sediment removal facilities (crane pad, sediment removal pond, etc.).
The proposed Support Building shown in Figure 7-1 has an outside dimension of 44 feet x 44 feet, and a
ceiling height of 14 feet. The rooms in the proposed Support Building are discussed in the following
sections. Dimensions indicated for the rooms are approximate interior dimensions.

ELECTRICAL ROOM
The electrical room in the new Support Building (approximately 12 feet x 25 feet) includes the following
new electrical equipment:
•

Automatic Transfer Switch

•

Main Breaker

•

Motor Control Center (MCC)

•

120VAC Panelboard

•

VFD for P1 (200 Hp)

•

VFD for C2 Compressor (100 Hp or greater)

The following new control equipment will be located in the electrical room:
•

Main Control Panel (MCP). The new MCP will meet the standards of newer King County pump
stations. The MCP will include a new programmable logic controller (PLC), a new Ethernet control
system, and human/machine interface.

•

A new telemetry system for control communications between the BRPS and the South Plant will
also be included in the new MCP

•

Emergency Lighting Panel

•

Pneumatic Control Panel, to control sluice gates on the fish migration facilities (SG1 and SG2) and a
control valve on the discharge of the airlift compressor (FCV-8). It is anticipated that FCV-8 will be
replaced with separate control valves on each compressed air line to the two airlift pumps.

•

Bubbler Control Panel to serve the upstream and downstream bubblers

The HVAC system for this room would consist of a thermostatically controlled motorized intake louver, an
exhaust fan for cooling purposes, and a unit heater to maintain minimum temperatures.

GENERATOR ROOM
The Task 2 TM recommended a new 100 KW generator to replace the existing 50 KW generator (E-1),
which is original equipment (42 years old) and does not have sufficient capacity to serve backup power
requirements of the BRPS, including spare capacity for future backup power requirements.
The advantages of locating a new generator room (approximately 17 feet x 30 feet) within the new Support
Building were discussed previously (noise control, security, site aesthetics, etc.). The interior location of the
generator allows easier equipment access for maintenance, and lower wear and tear due to the lack of
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exposure of the equipment to the elements. The HVAC system in the generator room would consist of the
following:
•

An intake louver fitted with a noise attenuator, and a motorized intake damper.

•

A radiator exhaust louver fitted with a noise attenuator and a motorized exhaust damper.

•

A unit heater to maintain minimum temperatures.

The ceiling height (approximately 14 feet) will be sufficient to locate the exhaust silencer above the
generator. The silencer and the exhaust piping will be wrapped with an acoustical blanket.

AIRLIFT COMPRESSOR AREA
The Task 2 TM recommended the replacement of the airlift compressor and airlift controls (FM-12)
including a new weather cover (FM-13). The 100 Hp, 695-scfm rotary vane compressor is original
equipment, however the County rebuilt the compressor in 2007, using locally machined parts due to the lack
of spare parts from the manufacturer.
The size of the new airlift compressor needs to be determined based on maximizing the flowrate through the
airlift pumps. The Task 4 TM discussed the importance of having a strong attractive current through the fish
ports in the pier walls upstream of the fish screens. Additional data is needed to correlate the compressed
airflow rate to the water flow rate in the airlift pumps (this is addressed in a 2-year CIP recommendation,
Evaluate and Monitor Airlift Capacity, FM-14). Also, the existing airlift system should be evaluated to
determine the ability of this system to meet Agency requirements for fish (This is addressed in a 2-year CIP
recommendation, Evaluate BRPS Support of Upstream Fishery Habitat, FM-20).
Assuming that a replacement airlift compressor is needed, it is recommended that it be located in a covered
area (approximately 12 feet x 29 feet) integrated into the Support Building structure. The airlift compressor
has an extensive oil cooling system that needs to have good natural airflow to efficiently shed the heat
generated in the compression process. The space for the airlift compressor would be in a covered area
integrated into the structure of the Support Building to provide the benefits that have been discussed
previously (noise control, security, site aesthetics, etc.).

OTHER ROOMS
•

The storage room (approximately 12 feet x 12 feet) will have shelving for efficiently organizing and
storing spare parts.

•

The office (approximately 11 feet x 15 feet) will have space for a desk, bookshelves for manuals,
and file cabinets.

•

The lavatory (approximately 11 feet x 9 feet) will be compliant with Americans with Disabilities Act
(ADA) requirements, include a sink and toilet, and have additional storage space.

7.2.3. ESTIMATED COST
The estimated engineering cost for the design and construction of the new Support Building, including the
new electrical and control equipment, the generator, and the airlift compressor, is as follows:
Estimated Design Cost
Estimated Construction Cost
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ROOM NO.
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1

PARTS STORAGE

2

AIRLIFT COMPRESSOR

3

HALLWAY

4

GENERATOR

5

LAVATORY

6

OFFICE

7

ELECTRICAL AND
CONTROL
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Subtotal

$4,578,000

Contingency, 30%

$1,373,000

Estimated Total Cost

$5,951,000

Task 7 – Capital Needs Recommendations

7.3. CAPITAL IMPROVEMENT RECOMMENDATIONS TABLE
Recommended capital improvements organized into the 2-year, 5-year, and 10-year timeline are shown in
Table 7-1. The individual recommendations from the Task 2 and Task 4 TMs that comprise the
recommended capital improvement are shown, along with the TM reference where the recommendation,
including the deficiencies of the existing equipment or system, is discussed.
The organization of the recommended capital improvements into the 2-year, 5-year, 10 year and 20 year CIP
in Table 7-1 is based on a number of factors:
•

The relative urgency of the recommended improvement in terms of supporting the primary function
of the BRPS, which is providing dependable flood control.

•

The relative urgency of the recommended improvement in terms of supporting the secondary
function of the BRPS, which is providing effective upstream and downstream fish migration.

•

The need to perform studies, tests, and investigations to provide data and information to improve
capital planning, as well as benefit the design of projects that the County may have funded or intends
to fund (Example - The recommendation “Evaluate BRPS Support of Upstream Fishery Habitat”
included in the 2-year timeline).

•

The need to perform equipment tests to determine the readiness of equipment that is not operated
frequently, to determine the reliability of this equipment (Example - The recommendation “Test
Waukesha Engines and Pumps” included in the 2-year timeline).

The following sections describe items shown in the capital improvement recommendations table.

7.3.1. IMPROVEMENT PRIORITY
The recommended capital improvements within a specific timeline are assigned a priority (high, medium,
low) in Table 7-1. This adds another level of prioritization of the recommended capital improvements within
a specific timeline. If limited resources are available, the priority rating may be useful in determining which
projects within a specific timeline to pursue.

7.3.2. ADDITIONAL ENGINEERING COSTS
Table 7-1 shows the estimated engineering and construction cost for each of the recommended
improvements, as reported in the Task 2 or Task 4 TM. In some cases, additional engineering costs are
included in the total engineering costs for a recommended capital improvement. As noted in the table, these
costs are to provide sufficient funds for private consulting firm(s) to plan, execute, and manage projects that
previously were assumed to be done “in-house” by the County. In other words, the inclusion of these “inhouse” projects into a larger capital improvement project requires additional engineering costs for a private
consulting firm to plan, execute, and manage the recommended improvement.

7.3.3. CONTINGENCY COST
A contingency cost is included in each of the recommended capital improvements in Table 7-1 (as requested
by the County). A 30% contingency cost is assumed for most of the projects, to cover additional costs that
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may arise for design and construction, however a 20% contingency is assumed for studies, field tests, and
investigations.

7.3.4. PROJECTS NOT INCLUDED IN THE CAPITAL IMPROVEMENT
RECOMMENDATIONS
For a number of reasons, Table 7-1 does not place every recommended improvement identified in the Task 2
Needs Assessment TM and the Task 4 Fish Migration Facility Review TM into a 2-year, 5-year, 10-year, or
20-year CIP timeframe. Improvements that are not included in a capital improvement recommendation are
listed in Table 7-2. For example, Recommendation M-1, Obtain a Set of Critical Spare Parts for the
Mitsubishi Engines ($40,000), is not included because the replacement of the Mitsubishi engines is included
as a high priority in the 2-year CIP. It does not appear necessary to obtain critical spare parts for equipment
that is planned to be replaced in the next 2 to 3 years.
Other examples include Recommendations M-20 (Replace P1) and M-30 (Replace P2 and P4). The 2-year
CIP in Table 7-1 includes the overhaul of these pumps as a high priority. The cost of overhauling these flood
control pumps is only a fraction of the cost of complete replacement, and there is no evidence to suggest that
the pump cannot be restored to near new performance, therefore the pump replacement recommendations are
eliminated from consideration in the CIP.

7.4. 2-YEAR TIMEFRAME
Details of the capital improvements recommended to be included in the 2-year timeframe are shown in Table
7-1. A brief summary of the capital improvement is presented in this section, as well as the total estimated
cost (including engineering).

7.4.1. 2-YEAR, HIGH PRIORITY
UPGRADE P1, P2, AND P4 (ITEM 2H.1, $1,424,000)
Pumps P1, P2, and P4, the primary flood control pumps at the BRPS, are requiring an increasing amount of
maintenance effort to keep in operation. This project replaces the Mitsubishi engines with new diesel Tier 4
engines, including radiators and stainless steel silencers and exhaust piping (wrapped with acoustical
insulation material). This project also overhauls and provides a new motor for P1, and overhauls P2 and P4,
in addition to providing critical spare parts for the new engines and the overhauled pumps.
This project has a high priority because it supports the primary function of the BRPS, which is to maintain
Black River water levels to specified levels under normal operations, as well as to maintain the BRPS
discharge rate per the GRMA during high Green River flow periods, as discussed in detail in the Task 3
Evaluate Criticality of Systems TM. This project increases the reliability of the primary flood control pumps
and increases the efficiency of the maintenance effort by fixing on-going problems (e.g., oil leakage from the
upper seals of the pumps).

UPGRADE SPRAY WATER SYSTEM (ITEM 2H.2, $512,000)
The existing screen spray water system is plagued by sediment in the water that clogs the spray nozzles,
leading to inadequate cleaning of the fish screens. This reduces the hydraulic capacity of the screen and
could eventually impact the hydraulic capacity of the flood control pumps. The sediment is from the river
water used for the spraying, as well as corrosion products from the inside of the steel piping of the spray
water manifold. This project installs an automatic strainer on the discharge of the screen spray water pump
P10 (122 gpm @ 252 feet TDH) to remove the river water sediment. It replaces the existing corroded steel
spray water manifold with PVC pipe, and the steel spray headers with stainless steel spray headers and

King County, Washington

7-9

June 2015

Black River Needs Assessment and Capital Improvement Planning

Task 7 – Capital Needs Recommendations

stainless steel spray nozzles. It replaces the 1-ton electric chain hoists for the fish screens, as well as the fish
screen spray control panel.

EVALUATE BRPS SUPPORT OF UPSTREAM FISHERY HABITAT (ITEM 2H.3, $120,000)
This project was discussed in detail in the Task 4 TM. The purpose of this evaluation is to determine the
potential for increasing upstream fish populations by improving the upstream and downstream fish migration
facilities at the BRPS. This project includes a detailed review of the existing or potential fishery habitat in
the Black River Watershed. It includes a review of regulatory agencies’ involvement in the fishery habitat
upstream of the BRPS, and the their role in the planning, design and construction of new or revised fish
migration facilities at the BRPS. This project includes the evaluation of the fish migration facilities, as well
as the overall operation of the BRPS regarding conformance to Endangered Species Act requirements for
listed species that are or could be present in the Black River Watershed. It reviews the ability of the existing
fish migration facilities at the BRPS to meet regulatory agency requirements. Also included is a review of
the current annual operating periods for the existing upstream and downstream fish migration facilities at the
BRPS. This project will lay the groundwork for decision-making regarding specific improvements needed
for the fish migration facilities.

RECONNECT UNCONNECTED ELECTRICAL GROUND TAILS (ITEM 2H.4, $20,000)
Reconnect unconnected ground tails. Some ground connections along the eastern exterior of the building
were found to be disconnected. All electrical equipment needs to be connected to the site ground grid in
compliance with the National Electrical Code.

7.4.2. 2-YEAR, MEDIUM PRIORITY
TEST WAUKESHA ENGINES AND PUMPS (ITEM 2M.1, $83,500)
This project tests the five largest engines/pumps in the BRPS. Pumps P3, P5, P6, P7, and P8 and the
Waukesha Engines that drive them are needed to maintain the upstream water level in the Black River within
specified limits during normal (peak flow) periods, and maintain the BRPS discharge rate within the
restrictions established by the GRMA as discussed in the Task 3 Evaluate Criticality of Systems TM.
Recommendations for the testing of the 1,400 HP Waukesha Engines and the associated 6-foot diameter
propeller pumps are described in detail in the Task 2 Needs Assessment TM (Recommendations M-19 and
M-33 respectively).
Because of the relatively infrequent use of these engines and pumps, their reliability to perform when needed
is questionable. They were installed when the station was constructed in 1972 and the engines have each
operated less than 8 hours per year on average. The pumps have each operated less than 5 hours per year on
average. Due to their age, spare parts can take months to obtain, and delay for repairs could affect the
reliability of the station. Thorough testing will determine if the pumps can actually perform as required and
whether there are hidden issues that should be addressed.
This project has a medium priority. Although these pumps support the primary function of the BRPS, they
are not all needed very often and all of the engines were started in 2014 (the pumps were de-coupled,
however).

EVALUATE AND MONITOR AIRLIFT CAPACITY (ITEM 2M.2, $54,000)
The existing airlift compressor is in need of replacement, however, critical data is needed to define the
requirements of the new compressor. This project determines the correlation between the air flow rate from
the compressor and the water flow rate in the airlift pumps under a variety of operating conditions (one airlift
pump in service vs. two, number of fish ports open/closed, etc.). This testing will provide data regarding the
water flow rate through the 6-inch fish ports upstream of the fish screens, to determine conformance to the 6
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fps guideline for fish transport in systems such as this. This data will allow more critical evaluation of the
existing downstream migration system by the County as well as fish regulatory agencies.
The Task 4 TM discussed the apparent lack of a feasible alternative to the existing airlift pump/fish port
system, therefore the proposed testing of the existing system could identify improvements that could be
made to the existing system to improve it as much as feasible, including upsizing the airlift compressor to
provide higher flowrates through the fish ports, or allowing more fish ports to be open. These decisions
would form the basis of design for the new airlift compressor, which is proposed to be located in the new
Support Building, as discussed previously.

PROVIDE STORAGE SHELVES FOR SPCC EQUIPMENT (ITEM 2M.3, $9,000)
Spill containment equipment requires proper shelving to make it more visible, accessible, and of sufficient
quantity to handle the potential fuel spills identified in the BRPS spill prevention, control and
countermeasure (SPCC) plan. The SPCC equipment is currently stored on and below a small portable shelf
in the pump station. This project would allow more effective response to any fuel spill that could occur.

7.5. 5-YEAR TIMEFRAME
Details of the capital improvements recommended to be included in the 5-year timeframe are shown in Table
7-1. A brief summary of the capital improvement is presented in this section, as well as the total estimated
cost (including engineering).

7.5.1. 5-YEAR, HIGH PRIORITY
NEW SUPPORT BUILDING (ITEM 5H.1, $5,951,000)
As discussed in a previous section, the existing Control Building does not have sufficient space to allow the
installation of the replacement electrical equipment without significant effort and cost to avoid long-term
interruption of electrical service to the equipment at the BRPS. The Control Building would interfere with
the construction of new fish migration facilities, such as the proposed vertical slot fishway. The demolition
of the Control Building could possibly allow the new fishway to be constructed while keeping the existing
fishway in service. The proposed Support Building would provide rooms for new electrical and control
equipment, the new backup generator, storage space for spare parts, an office with sufficient space for
manuals and files, and a lavatory. The Support Building will also include a covered outdoor area with good
natural airflow for the new airlift compressor. In addition to providing increased constructability of the new
electrical and control equipment, the proposed construction of the Support Building would also provide
improved security, noise control, and site aesthetics.

REPLACE TRASH RAKE AND CONVEYOR SYSTEM (ITEM 5H.2, $1,877,000)
This project replaces the existing trash rake and conveyor with a more modern and effective system. The
existing trash rake is ineffective in removing sediment and heavier river debris, thus this material builds up
on the bar screens at the upstream end of the piers. The existing trash rake and conveyor is original
equipment (42 years old), is beyond its service life, and parts are difficult to obtain.
Safety issues exist with the existing trash rake as the cable for raising and lowering the trash rake on the bar
screens sometimes jumps off its pulley. Reinstalling the cable is a difficult and somewhat dangerous job.
Also, the existing rail system for the trash rake dolly has settled on the land portion of the track, creating an
abrupt transition to the portion of the track supported by the piers, so that the trash dolly is in danger of
tipping. Two personnel are required at all times to operate this equipment safely.
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The need to keep the bar screens clear of debris is critical to operation of the fish screens and the flood
control pumps. The collection of debris and sediment on the bar screens can reduce the hydraulic capacity at
the entrance to the forebay, however the greater impact is that this debris can become dislodged at higher
flow rates and enter the pumping bays of the pumps that do not have fish screens (Pumps P5, P6, P7, and
P8). This sediment and debris is then pumped downstream, causing potential damage to the flood control
pump and creating high turbidity in the discharge channel to the Green River.
The inability to remove sediment and debris from the bar screens upstream of pumps P1, P2, P3, and P4
impacts the operation of the fish screens at the entrance to the pump bays. Because pump P1 is the lead
pump for the station, flow is greatest in the screen channels upstream of this pump, at the southern end of the
station. Sediment and debris tends to pass through the bar screens and increases the fouling of the fish
screens, and the collection of sediment upstream of the screens.
The sediment collection at the base of the screens can result in the following impacts:
•

Prevents the screen from being fully lowered to the channel floor.

•

Prevents the screens at the BRPS from being raised, thus preventing the screens from being cleaned.

In summary, the ineffective trash and sediment removal from the bar screens increases the risk of damaging
the largest flood control pumps in the station, and it contributes to significant sediment deposition upstream
of the fish screens, and interference with fish screen operations.
As mentioned previously, the Task 2 investigation of alternative trash rake designs identified a monorailstyle trash rake with a hydraulically actuated bucket as a potentially feasible alternative to the existing trash
rake system. The hydraulically actuated bucket would be significantly more effective at removing sediment
and debris than the current system, however there are many issues associated with constructing a monorailstyle trash rake at the BRPS, primarily related to the ability to integrate the monorail supports into the
existing pier structures. It is recommended that a predesign report be prepared to investigate the structural
issues of the proposed monorail system further. This would allow a more detailed and focused scope to be
prepared for the final design.

UPGRADE ENGINE COOLING WATER SYSTEM (ITEM 5H.3, $568,000)
The Waukesha engines and their pumps are cooled by heat exchangers that use river water pumped through a
common manifold by cooling water pump P11. There is no redundant pump, and P11 is located in Bay 8,
which has no fish screen, so it tends to pick up sediment and debris that enters the pump bay with the river
water. This sediment tends to collect in the cooling system piping and the heat exchangers serving the
Waukesha engines (the water-to-water heat exchanger serving the engine as well as water-to-oil heat
exchangers for the engine oil and the right angle gear drive). The coolant piping is welded steel, and the
interior of this piping is badly corroded, according to WTD staff. The corrosion products from the steel
piping also tend to collect in the heat exchangers, potentially risking potential damage of equipment due to
inadequate cooling.
Because the deficiencies of the existing cooling system applies to the largest engines in the station, and these
engines provide approximately 85% of the pumping capacity of the BRPS, the risk the overheating during
critical flood control operations lowers the reliability of the station to provide flood containment. This is the
reason this project has a high priority.
The fact that the cooling system is supplied by a single pump (P11) also lowers the reliability of the cooling
system and therefore for the Waukesha engines/pumps. This Capital Improvement recommendation includes
many recommendations from the Task 2 Needs Assessment TM to improve the efficiency and reliability of
the cooling water system:
•

Replace the coolant manifold with PVC
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•

Provide a new cooling water pump P12 to provide a backup to P11.

•

Provide manually cleaned strainers on P11 and P12 discharge piping for efficient removal of river
sediment while minimizing head loss and maintaining the desired flowrate in the cooling system.

•

Clean out the heat exchangers & coolant piping serving the Waukesha engines to provide clear flow
passages.

•

Maintain coolant expansion tanks serving Waukesha engines to increase reliability.

This project also includes the sealing of the utility trench with an epoxy coating to prevent diesel fuel or
other contaminants from draining through cracks in the concrete trench, and possibly into the pump bay
below, where it could be pumped downstream. The temporary removal of the coolant manifold from the
utility trench during the installation of the PVC piping, would allow significantly improved access to the
concrete surfaces of the trench for preparation and coating.

7.5.2. 5-YEAR, MEDIUM PRIORITY
UPGRADE WAUKESHA ENGINES (ITEM 5M.1, $364,500)
This project addresses a number of deficiencies with the Waukesha engines. These deficiencies primarily
affect the operation and maintenance efficiency of these engines, and to a lesser degree, the reliability.
•

The oilers on the right angle gear drives of P3, P5, P6, P7, and P8 are original equipment (42 years
old) and corrosion of the painted steel components has led to leaking of the seal oil (a biodegradable
oil) in some locations. This project replaces the existing oilers with oilers that are similar to those
installed by WTD staff on pumps P1, P2, and P4.

•

Obtain a set of critical spare parts for the Waukesha engines to reduce down time when maintenance
or repairs are needed.

•

Replace the control panels for the Waukesha engines. The control panels are original equipment and
spare parts cannot be obtained. The panel for P7 is not operating because parts have been scavenged
from this panel to use in other panels. Modern, computerized engine control panels would be able to
provide monitoring, protection, and control with real-time diagnostics and event logs available both
locally and remotely.

•

Add electric coolant heaters to the Waukesha engines to make them easier to start in cold weather.

•

Fit the Waukesha engines for spin-on oil filters to make maintenance faster and easier and reduce the
chance of oil leaking onto the engine pad and floor. Currently the engines are equipped with filters
that have replaceable cartridges.

This project has a medium priority because the deficiencies primarily lower the ability to efficiently operate
and maintain the Waukesha engines. Obtaining critical spare parts and adding coolant heaters also increases
the reliability of the engines.

UPGRADE MECHANICAL SYSTEMS (ITEM 5M.2, $326,000)
This project addresses numerous deficiencies with the existing mechanical systems at the BRPS, primarily
associated with the instrument air system that serves numerous air actuators throughout the BRPS. These air
actuators are control valves on the screen spray water system, the roto-valve (SG1) and the sluice gate (SG2)
that prevent reverse flow through the fish passage facilities, and dampers on the HVAC system serving the
cooling needs of the engine driven pumps.
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This project improves the quality of the instrument air that serves the numerous air-actuated valves and
dampers at the BRPS, as well as replaces many of the air actuators that have become corroded due to the
poor quality instrument air and are now inoperative or operate unreliably.
This project includes the following:
•

Install a refrigerated air dryer on the instrument air line to provide significantly drier air to the
pneumatic actuators than possible with the existing chemical air dryer. This would eliminate the
handling, cleanup, and disposal of the chemical media of the existing chemical air dryer.

•

Install a small sump pump to pump the discharge from the automatic drain valves (from the new
refrigerated air dryer, as well as from the existing automatic drain valves on the receivers and the
oil/water separator) to the sanitary sewer system. Currently the discharge from these drain valves is
routed to the existing utility trench, which has no outlet, and is equipped with oil-sensing leak
detection equipment that is activated by the oil in the drainage from the compressor. The utility
trench must be pumped out regularly by the WTD staff using a potable sump pump that discharges
to the sanitary collection system. (Note that the Task 2 TM mentioned treating the drain valve
discharge in a chemical adsorption unit to produce an effluent with oil concentration of less than 10
parts per million (ppmv), possibly allowing the effluent to be released to the Green River. To be
conservative, it will be assumed that Department of Ecology requirements would not allow the
treated effluent to be discharged to the river).

•

Inspect and repair air lines and replace worn or corroded components to prevent leaks that can cause
excessive running of air compressors and reduce efficiency of air-actuated equipment.

•

Replace pneumatic damper actuators on the dampers that provide combustion air and ventilation air
to the engines on the flood control pumps. Currently, these actuators are largely inoperative (21
actuators total). Therefore a good portion of the waste heat from the engines is released to the
building space.

•

Replace the steel fishway sluice gate SG2, including the air cylinder actuator, due to corrosion
damage. The new sluice gate should be stainless steel or aluminum construction. This valve prevents
the reverse flow through the fishway to the Black River during high tides/high flow conditions in the
Green River.

•

Replace the air-actuator for the roto-valve SG1. This valve is located in an unvented vault that is
very wet. The actuator and air lines are corroded. This valve is needed to prevent the Green River
from backing upstream through the airlift system into the Black River during high tides/high flow
conditions in the Green River.

•

Replace (7) roof-mounted ventilation fans. The existing fans are original equipment and past their
useful life. These fans are needed to control the temperature of the pump building when the large
engines are running.

This project has a medium priority as it primarily increases operation and maintenance efficiency by
replacing defective equipment and providing a reliable ventilation system. This project also improves flood
containment by increasing the reliability of flood control valves and preventing overheating of the engines
serving the flood control pumps.

UPGRADE HOISTING EQUIPMENT (ITEM 5M.3, $57,000)
This project replaces the 3-ton electric trolley hoist (for stop-log operations) and the 2-ton manual chain hoist
(for fish screen removal) with an electric hoist. This is original equipment (42 years old) and replacement
parts are not available. The 3-ton hoist leaks oil, which could get into the river. The 2-ton manual chain hoist
requires an excessive amount of time to remove the fish screens from the screen channel due to the
approximate 25 foot lift required.
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This project is medium priority because the existing hoists are still operational, and this project primarily
improves the efficiency of maintenance activities.

FISH MIGRATION IMPROVEMENTS (ITEM 5M.4, $826,000)
This project includes three separate recommendations from the previous TMs.
Taper the entrance to the false weir to help guide adult returning salmon to this entrance, and reduce the
potential for injury for salmon jumping into the wall adjacent to the entrance. (Note that this project would
still be required even if a new fishway were to be constructed).
Provide a screen bay sediment removal system to reduce or eliminate the interference of collected sediment
with fish screen operations. This system consists of lowering a portable submersible pump and discharge
piping down into one of the screen bays (14 total) via the grating opening for the stop logs (using the stop
log hoist). Route the temporary discharge hose to a sedimentation pond (potentially the facility to be
constructed under the County’s Forebay Sediment Removal Project). This system could reduce the amount
of sediment collection in the channel upstream of the fish screens, thus lowering the interference of the
sediment with the ability to raise and lower the screens for cleaning.
Install a new downstream fish counter to replace the existing counter, which has a number of drawbacks,
including the tendency to count passing debris (leaves, sticks, etc.) as juvenile fish. Also, the existing counter
would need to be relocated to allow the construction of a new vertical slot fishway, due to the width of the
fishway and the need to keep the existing fish ladder in operation. The new downstream fish counter would
employ infrared technology that differentiates between fish and debris.
These recommended improvements would primarily benefit the operation of the fish migration system at the
BRPS, however the screen bay sediment removal system would also improve flood containment and
operational efficiency by addressing the collection of sediment upstream of the fish screens.

FISH MIGRATION TESTING (ITEM 5M.5, $276,000)
Test upstream and downstream fish migration facilities as discussed in the Task 4 Fish Migration Review
TM to document current fish passage efficiency and identify problem areas. Gather data that can be used
during the planning phase of the various recommended improvements, including in discussions with
regulatory agencies.
The tests on the upstream fish migration facilities includes documenting fish behavior in the existing Alaska
Steeppass fishway, and evaluating the operation of the false weir and the fish ladder pump P9.
Tests on the downstream fish migration facilities include evaluating fish guidance provided by the flow
through the fish ports on either side of the fish screen (provided by the airlift pumps). Measure the
downstream fish migration efficiency using a fish tag and recapture protocol. Determine condition of fry
after passing through the fish ports, the embedded conveyance manifold, and the airlift pumps.
This project would help determine the level of conformance of the existing fish migration facilities at the
BRPS with fish agency standards and codes, and help identify problem areas. This could lead to decisions on
improving or replacing the existing facilities, thus benefitting the fish migration system at the BRPS.
Note that the 2-year High Priority project, Evaluate BRPS Support of Upstream Fishery Habitat, should
include a review and further recommendations on potential tests that could be performed on the fish
migration facilities at the BRPS.

REPLACE THE FISH LADDER BAR RACK (ITEM 5M.6, $46,000)
The fish ladder bar rack prevents fish from swimming past the discharge of the Alaska Steep-Pass fishway
and up the discharge channel of P1, the lead pump for the BRPS. The current rack is detached from the wall
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and floor of the channel and is held against the side of the channel wall with a rope. Note that if a decision is
made to construct a new vertical slot fishway (FM-21), this project may not be necessary.

7.5.3. 5-YEAR, LOW PRIORITY
EVALUATE GRAVITY FLOW BYPASS (ITEM 5L.1, $174,000)
A gravity flow bypass for upstream and downstream fish migration is the preferred approach for fish
agencies, however the hydrology of the Green River, including tidal influences and extended periods of high
flow, may not allow this to be a viable option at the BRPS. The gravity flow bypass would be a narrow
channel routed around the pump station that would have an automatic sluice gate that would be closed
whenever gravity flow from the Black River to the Green River is not possible.
This project includes a hydrological evaluation including Springbrook Creek/Black River, as well as the
BRPS discharge channel (See the Task 4 TM for further discussion).

7.6. 10-YEAR TIMEFRAME
Details of the capital improvements recommended to be included in the 10-year timeframe are shown in
Table 7-1. A brief summary of the capital improvement is presented in this section, as well as the total
estimated cost (including engineering).

7.6.1. 10-YEAR, HIGH PRIORITY
FISH MIGRATION IMPROVEMENTS (ITEM 10H.1, $6,419,000)
This project includes the construction of a vertical slot fishway to replace the existing Alaska Steep-Pass
fishway, including the installation of a new upstream fish counter. The vertical slot fishway and new fish
counter would meet fish regulatory agency requirements. This project is preceded by further studies that
address the fish migration needs at the BRPS, and would include the evaluation of the fish passage efficiency
of the existing fishway, and the need/feasibility of constructing a vertical slot fishway. These studies include
the 2-year recommendation, Evaluate BRPS Support of Upstream Fishery Habitat, and the 5-year
recommendation, Fish Migration Testing.
As mentioned previously, it appears that the construction of the new vertical slot fishway would require the
demolition of the existing Control Building. It is recommended that the existing Alaska Steep-Pass fishway
remain in service while the new fishway is constructed, immediately to the south of the existing fishway.

LIGHTING UPGRADE (ITEM 10H.2, $122,000)
All of the lighting at the BRPS is original equipment (42 years old), inefficient, and inaccessible for
maintenance. The lighting in the forebay is not working.
This project replaces the pump room lighting with wall-mounted fixtures, and locates the new lighting in the
forebay in accessible locations. The roof-mounted exterior lighting will be replaced with wall-mounted units.
Fluorescent or LED lights will be used.

7.6.2. 10-YEAR, MEDIUM PRIORITY
STRUCTURAL UPGRADE (ITEM 10M.1, $761,000)
This project performs a number of structural improvements at the BRPS with a focus on corrosion protection
of painted steel grating and grating supports.
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Replace the corroded painted steel grating over the utility trench with aluminum grating. This will also make
access easier and reduce the risk of injuries to personnel when removing the grating during maintenance
activities.
Repair damaged concrete and walkway connection at the fishway. The fishway walls are also retaining walls
supporting a portion of the structure and a walkway. The fishway appears to have settled and pulled away
from the pump building structure and is cracking at the point where it supports the walkway. While not an
immediate danger, this connection should be repaired to prevent further damage and to keep the walkway
from becoming unsafe.
The forebay room walkway beams, ladders, grating, and guardrails in the P1 and P2 pump bays have
significant coating loss and are beginning to rust. The support beams should be blasted clean and have new
epoxy corrosion protection applied. The pipe supports, grating, guardrail and supporting steel in the fishway
and airlift rooms have significant coating loss and are badly rusted. The support beams in these areas should
be blasted clean and have new epoxy corrosion protection applied as discussed in the Task 2 Needs
Assessment TM. The grating, guardrails, and ladders should be replaced with aluminum to prevent further
damage. Similar corrosion protection measures are also required for the grating, handrail, and ladders in the
fishway/airlift room.
The coating on the steel crane support structure at the stop-log storage area has areas where significant
corrosion is occurring, primarily at the base of the columns, including the base plates, and anchor bolts.
These should be abrasive blasted to remove all rust and then inspected to determine the amount of section
loss. If section loss has occurred, the structure should be analyzed to determine if members should be
replaced. If the structure is sound, it should be prepared and coated with a UV resistant industrial coating,
such as an epoxy primer with a polyurethane top coat.
These projects are medium priority because significant structural issues were not detected during this needs
assessment.

INSTALL AIRLIFT/ FISHWAY ROOM VENTILATION SYSTEM (10M.2, $78,000)
The airlift/fishway room has no ventilation except through the opening in west wall for the fishway
(approximately 2 feet x 3 feet). However, the humidity levels in this room are very high due to the exhaust
air from the existing airlift pumps (approximately 700 cfm), and the turbulence of the fishway and the false
weir. This has led to significant corrosion of the steel floor grating and support structures, as mentioned in
the previous project description.
This project installs a 1,000 cfm ventilation fan exterior to the airlift/fishway room to draw in outside air and
remove the humid air from this room.

7.6.3. 10-YEAR, LOW PRIORITY
INSTALL FISH SCREENS ON PUMPS P5 – P8 (10L.1, $2,633,000)
This project installs fish screens upstream of Pumps P5-P8 (4 of the 5 Waukesha pumps). As noted in Table
7.1, and discussed in the Task 4 TM, the screen face velocity (1.38 fps) would greatly exceed the fish agency
standard of 0.4 fps. The high face velocity requires a coarser screen (0.36 inch diagonal opening) than the
fish agency standard (maximum 0.094 inch diagonal opening). The installation of the screens requires
significant modifications to the existing structure. Safeguards (low level pump shut down) are recommended
to prevent the Waukesha pumps from drawing down water in the pump bay due to the flow restriction caused
by the fish screens, potentially causing the pump to run dry and risking significant damage to the pump.
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SHEET PILE WALL CORROSION INVESTIGATION (10L.2, $48,000)
A sheet pile wall is incorporated into the BRPS structure, extending below the structure to rock subgrade,
and extending hundreds of feet into the embankments on both sides of station to anchor the dam into the
river channel. The condition of the wall is unknown. This project performs a corrosion investigation on the
portion of the sheet pile wall extending into the embankments, to determine the current condition of the sheet
pile, and if protective measures (e.g., impressed current cathodic protection) are warranted.

INSPECT FLAP GATES (10L.3, $19,000)
The flap gates prevent the reverse flow of the Green River through the flood control pumps (i.e., act as check
valves), and are mounted on the downstream side of the pump station. This project will inspect all of the flap
gates to determine if any noticeable defects are apparent. A boat will be required to access most of the flap
gates. The 3-foot diameter P1 flap gate can be accessed by climbing down around the fish ladder, and into
the discharge channel below.

7.7. 20-YEAR TIMEFRAME
The capital improvements discussed in this section are recommended to be included in the 20-year
timeframe. Only one project is included in this timeframe; however, projects not completed in the previous
timeframes could be included in the 20-year timeframe as well.

7.7.1. 20-YEAR, MEDIUM PRIORITY
REPLACE THE WAUKESHA ENGINES (20M.1, $3,900,000)
Completely replace the Waukesha engines, which are original equipment (42 years old). Although they will
likely still have very few operating hours, parts availability will be an even greater issue 10 to 20 years in the
future than it is now. The identified replacement engine is a 1,355 bhp, 1,200 rpm, V-16 turbocharged and
after-cooled 69-L 4-stroke diesel engine.
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Table 7-1. Capital Improvement Recommendations for the BRPS, 2-Year, 5-Year, 10-Year and 20-Year
Recommendation
No.

Recommendation

TM Reference

Priority

Engineering
Cost

Construction
Cost

Total Cost

Comments

2-Year
Item 2H.1—Upgrade P1, P2, and P4
M-4
Replace Mitsubishi Engines with new Tier 4 Diesel Engines
M-5
Wrap Exhausts of New Engines with Acoustical Insulation
M-6
Replace Existing Exhaust Silencers and Exterior Exhaust Piping
M-10
Obtain Critical Spare Parts for Waukesha Engines
M-15
Replace the P3 Engine Exhaust Silencer
M-21
Overhaul Pump P1 and Replace Motor
M-22
Purchase Critical Spare Parts for P1
M-31
Overhaul Pumps P2 and P4
M-32
Purchase Critical Spare Parts for P2 and P4 (Pumps Only)
Subtotal
Additional Engineering Costs
Subtotal
Contingency (30%)
Total, Item 2H.1

Item 2H.2—Upgrade Spray Water System
M-42
Install an Automatic Self-Cleaning Strainer on the Spray Water Flow
M-43
Overhaul P10 and Replace motor
FM-10
Replace Electric Hoists for the Fish Screens
FM-11
Upgrade Screen Spray Water System
I-11
Replace Fish Screen Spray Control Panel
Subtotal
Additional Engineering Costs
Subtotal
Contingency (30%)
Total, Item 2H.2

Item 2H.3—Evaluate BRPS Support of Upstream Fishery Habitat
FM-20
Evaluate BRPS Support of Upstream Fishery Habitat
Contingency (20%)
Total, Item 2H.3
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High
Task 2 TM, p. 2-9
Task 2 TM, p. 2-9
Task 2 TM, p. 2-10
Task 2 TM, p. 2-11
Task 2 TM, p. 2-13
Task 2 TM, p. 2-16
Task 2 TM, p. 2-16
Task 2 TM, p. 2-17
Task 2 TM, p. 2-17

$60,000
$0
$10,000
$0
$8,000
$0
$0
$0
$0
$78,000
$52,000
$130,000

$340,000
$13,000
$50,000
$50,000
$32,000
$90,000
$85,000
$135,000
$170,000
$965,000
$0
$965,000

$400,000
$13,000
$60,000
$50,000
$40,000
$90,000
$85,000
$135,000
$170,000
$1,043,000
$52,000 See Note 1.
$1,095,000
$329,000
$1,424,000

$15,000
$0
$14,000
$40,000
$20,000
$89,000
$8,000
$97,000

$38,000
$30,000
$56,000
$140,000
$33,000
$297,000
$0
$297,000

$53,000
$30,000
$70,000
$180,000
$53,000
$386,000
$8,000 See Note 1.
$394,000
$118,000
$512,000

$100,000

$0

High
Task 2 TM, p. 2-20
Task 2 TM, p. 2-20
Task 2 TM, p. 2-39
Task 2 TM, p. 2-40
Task 2 TM, p. 2-55

High
Task 4 TM, p. 4-14
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Recommendation

Item 2H.4—Reconnect Unconnected Electrical Ground Tails
E-30
Reconnect Unconnected Ground Tails
Contingency (30%)
Total, Item 2H.4

TM Reference

Priority

Engineering
Cost

Construction
Cost

Item 2M.2—Evaluate and Monitor Airlift Capacity
FM-14
Evaluate and Monitor Airlift Capacity
Contingency (20%)
Total, Item 2M.2
Item 2M.3—Provide Storage Shelves for SPCC Equipment
S-1
Provide Storage Shelves for SPCC Equipment
Contingency (30%)
Total, Item 2M.3

Comments

High
Task 2 TM p. 2-51

$5,000

$10,000

Subtotal, 2-year High Priority
Item 2M.1—Test Waukesha Engines and Pumps
M-19
Test Waukesha Engines
M-33
Test P3, P5, P6, P7, and P8
Subtotal
Contingency (20%)
Total, Item 2M.1

Total Cost
$15,000
$5,000
$20,000
$2,076,000

Medium
Task 2 TM, p. 2-14
Task 2 TM, p. 2-18

$22,000
$25,000
$47,000

$7,500
$15,000
$22,500

$29,500
$40,000
$69,500
$14,000
$83,500

$33,000

$12,000

$45,000
$9,000
$54,000

$3,000

$4,000

$7,000
$2,000
$9,000

Medium
Task 2 TM, p. 2-43

Medium
Task 2 TM, p. 2-57

Subtotal, 2-Year Medium Priority

$146,500

Subtotal, 2-Year Priority (High+Medium+Low)

$2,222,500

5-Year
Item 5H.1—New Support Building
S-30
New Support Building
Contingency (30%)
Total, Item 5H.1
Item 5H.2—Replace Trash Rake and Conveyor Systems
M-70
Replace the Trash Rake
M-71
Replace the Trash Conveyor
Subtotal
Contingency (30%)
Total, Item 5H.2

King County, Washington

High
$763,000

$3,815,000

$4,578,000 See Note 2.
$1,373,000
$5,951,000

$250,000
$9,000
$259,000

$1,150,000
$35,000
$1,185,000

$1,400,000
$44,000
$1,444,000
$433,000
$1,877,000

High
Task 2 TM p. 2-32
Task 2 TM p. 2-34
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Recommendation

Item 5H.3—Upgrade Engine Cooling Water System
M-12
Replace Coolant Manifold Serving Waukesha Engines
M-13
Clean Out the Heat Exchangers and Coolant Piping Serving Waukesha
Engines
M-14
Maintain Coolant Expansion Tanks Serving Waukesha Engines
M-44
Provide a New Cooling Water Pump P12
M-45
Provide Manually Cleaned Strainer on P11 and P12 Discharge
S-2
Seal Utility Trench
Subtotal
Additional Engineering Costs
Subtotal
Contingency (30%)
Total, Item 5H.3

TM Reference

Priority

Engineering
Cost

Construction
Cost

Item 5M.2—Upgrade Mechanical Systems
M-50
Install a New Air Drier on the Instrument Air Line
M-51
Inspect and Repair Air Lines
M-60
Replace Roof-Mounted Ventilation Fans
M-61
Replace Pneumatic Damper Actuators
M-64
Clean and Lubricate Hand Operated Damper Near P1
FM-2
Replace SG2, Including Air Cylinder Actuator
FM-15
Replace the Air-Actuator for SG1
Subtotal
Contingency (30%)
Total, Item 5M.2

King County, Washington

Comments

High
Task 2 TM, p. 2-12
Task 2 TM, p. 2-12

$20,000
$0

$45,000
$12,000

Task 2 TM, p. 2-12
Task 2 TM, p. 2-21
Task 2 TM, p. 2-22
Task 2 TM, p. 2-58

$0
$23,000
$22,000
$20,000
$85,000
$9,000
$94,000

$21,000
$77,000
$78,000
$110,000
$343,000
$0
$343,000

Subtotal, 5-Year High Priority
Item 5M.1—Upgrade Waukesha Engines
M-16
Add Coolant Heaters to the Waukesha Engines
M-17
Fit the Waukesha Engines for Spin-On Oil Filters
M-18
Replace the Control Panels on the Waukesha Engines
M-34
Replace Oilers on P3, P5, P6, P7 and P8
Subtotal
Additional Engineering Costs
Subtotal
Contingency (30%)
Total, Item 5M.1

Total Cost
$65,000
$12,000

$21,000
$100,000
$100,000
$130,000
$428,000
$9,000 See Note 1.
$437,000
$131,000
$568,000
$8,396,000

Medium
Task 2 TM, p. 2-13
Task 2 TM, p. 2-13
Task 2 TM, p. 2-13
Task 2 TM, p. 2-19

$15,000
$0
$25,000
$0
$40,000
$8,000
$48,000

$45,000
$17,500
$120,000
$50,000
$232,500
$0
$232,500

$60,000
$17,500
$145,000
$50,000
$272,500
$8,000 See Note 1.
$280,500
$84,000
$364,500

$30,000
$20,000
$12,000
$6,000
$0
$5,000
$3,000
$76,000

$45,000
$60,000
$35,000
$14,000
$1,000
$13,000
$7,000
$175,000

$75,000
$80,000
$47,000
$20,000
$1,000
$18,000
$10,000
$251,000
$75,000
$326,000

Medium
Task 2 TM, p. 2-24
Task 2 TM, p. 2-25
Task 2 TM, p. 2-27
Task 2 TM, p. 2-28
Task 2 TM, p. 2-29
Task 2 TM, p. 2-37
Task 2 TM, p. 2-45
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Recommendation

Item 5M.3—Upgrade Hoisting Equipment
M-80
Replace the 3-ton Electric Trolley Hoist
M-81
Replace the 2-ton Manual Hoist with an Electric Hoist
Subtotal
Additional Engineering Costs
Subtotal
Contingency (30%)
Total, Item 5M.3

Item 5M.4—Fish Migration Improvements
FM-22
Taper Entrance to False Weir
FM-30
Screen Bay Sediment Removal System
FM-32
Install New Downstream Fish Counter
Subtotal
Contingency (30%)
Total, Item 5M.4
Item 5M.5—Fish Migration Testing
FM-24
Test Upstream Fish Migration Facilities
FM-31
Test Downstream Fish Migration Facilities
Subtotal
Contingency (20%)
Total, Item 5M.5
Item 5M.6—Replace the Fish Ladder Bar Rack
FM-1
Replace the Fish Ladder Bar Rack
Contingency (30%)
Total, Item 5M.6

TM Reference

Priority

Engineering
Cost

Construction
Cost

$0
$7,000
$7,000
$4,000
$11,000

$20,000
$13,000
$33,000
$0
$33,000

$20,000
$20,000
$40,000
$4,000 See Note 1.
$44,000
$13,000
$57,000

$20,000
$75,000
$50,000
$145,000

$40,000
$250,000
$200,000
$490,000

$60,000
$325,000
$250,000
$635,000
$191,000
$826,000

$55,000
$150,000
$205,000

$0
$25,000
$25,000

$55,000
$175,000
$230,000
$46,000
$276,000

$10,000

$25,000

Medium
Task 2 TM p. 2-42
Task 4 TM p. 4-31
Task 4 TM p. 4-36

Medium
Task 4 TM p. 4-22
Task 4 TM p. 4-35

Medium
Task 2 TM p. 2-36

$35,000 See Note 3.
$11,000
$46,000
$1,895,500

Low
Task 4 TM p. 4-36

Subtotal, 5-Year Priority (High+Medium+Low)
King County, Washington

Comments

Medium
Task 2 TM, p. 2-34
Task 2 TM, p. 2-35

Subtotal, 5-Year Medium Priority

Item 5L.1—Evaluate Gravity Flow Bypass
FM-33
Evaluate Gravity Flow Bypass
Contingency (20%)
Total, Item 5L.1

Total Cost

$145,000

$0

$145,000
$29,000
$174,000
$10,465.500

7-22

June 2015

Black River Needs Assessment and Capital Improvement Planning

Recommendation
No.

Task 7 – Capital Needs Recommendations

Recommendation

TM Reference

Priority

Engineering
Cost

Construction
Cost

Total Cost

Comments

10-Year
Item 10H.1—Fish Migration Improvements
FM-21
Construct Vertical Slot Fishway
FM-25
Install New Upstream Fish Counter
M-40
Replace P9 (New Pump and Motor)
N/A
"Delta" cost of Increased P9 Capacity for the Fishway
Subtotal
Contingency (30%)
Total, Item 10H.1

Item 10H.2—Lighting Upgrade
E-10
Replace Pump Room Lighting
E-11 & E-12
Replace Forebay Lighting and Move Forebay Lighting Switch
E-20
Replace Exterior Lighting
Subtotal
Contingency (30%)
Total, Item10H.2

High
Task 4 TM p. 4-20
Task 4 TM p. 4-23
Task 2 TM p. 2-19
Task 4 TM p. 4-20

$800,000
$55,000
$0
$20,000
$875,000

$3,800,000
$150,000
$83,000
$30,000
$4,063,000

$9,000
$9,000
$9,000
$27,000

$29,000
$19,000
$19,000
$67,000

High
Task 2 TM p. 2-50
Task 2 TM p. 2-50
Task 2 TM p. 2-51

Subtotal, 10-Year High Priority
Item 10M.1—Structural Upgrade
S-10
Repair Damaged Concrete and Walkway Connection
S-11
Aluminum Grating for Utility Trench
S-12
Forebay Walkway Corrosion Protection
S-13
Fishway and Airlift Rooms Corrosion Protection
S-14
Crane Support Structure Corrosion Protection
Subtotal
Additional Engineering Costs
Subtotal
Contingency (30%)
Total, Item 10M.1
Item 10M.2—Install Airlift/Fishway Room Ventilation System
M-62
Install Airlift/Fishway Room Ventilation System
Contingency (30%)
Total, Item 10M.2

$38,000
$28,000
$28,000
$94,000
$28,000
$122,000
$6,541,000

Medium
Task 2 TM p. 2-60
Task 2 TM p. 2-61
Task 2 TM p. 2-62
Task 2 TM p. 2-64
Task 2 TM p. 2-66

$7,000
$10,000
$40,000
$35,000
$20,000
$112,000
$20,000
$132,000

$13,000
$40,000
$200,000
$150,000
$50,000
$453,000
$0
$453,000

$20,000

$40,000

$20,000
$50,000
$240,000
$185,000
$70,000
$565,000
$20,000 See Note 6.
$585,000
$176,000
$761,000

Medium
Task 2 TM p. 2-28

Subtotal, 10-Year Medium Priority

King County, Washington

$4,600,000
$205,000
$83,000 See Note 4.
$50,000 See Note 5
$4,938,000
$1,481,000
$6,419,000

$60,000
$18,000
$78,000
$839,000
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No.
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Recommendation

Item 10L.1—Install Fish Screens on Pumps P5 – P8
FM-34
Installation of Fish Screens on Pumps P5 – P8
Contingency (30%)
Total, Item 10L.1

Item 10L.2—Sheet Pile Wall Corrosion Investigation
S-20
Sheet Pile Wall Corrosion Investigation
Contingency (20%)
Total, Item 10L.2

Item 10L.3—Inspect Flap Gates
S-15
Inspect Flap Gates
Additional Engineering Costs
Subtotal
Contingency (20%)
Total, Item 10L.3

TM Reference

Priority

Engineering
Cost

Construction
Cost

Total Cost

Comments

Low
Task 4 TM p. 4-40

$405,000

$1,620,000

$40,000

$0

$0
$4,000
$4,000

$12,000
$0
$12,000

$2,025,000 See Note 7.
$608,000
$2,633,000

Low
Task 2 TM p. 2-68

$40,000
$8,000
$48,000

Low
Task 2 TM p. 2-67

Subtotal, 10-Year Low Priority

$12,000
$4,000 See Note 1.
$16,000
$3,000
$19,000
$2,700,000

Subtotal, 10-Year Priority (High+Medium+Low)

$10,080,000

20-Year
Item 20M.1—Replace the Waukesha Engines
M-11
Completely Replace all Waukesha Engines
Contingency (30%)
Total, Item 20M.1

Total, 2-Year + 5-Year + 10-Year + 20-Year

King County, Washington

See Note 8.

Medium
Task 2 TM p. 2-11

$250,000

$2,750,000

$3,000,000
$900,000
$3,900,000

$26,521,500
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Recommendation
Engineering Construction
No.
Recommendation
TM Reference
Priority
Cost
Cost
Total Cost Comments
Notes:
1. The Task 2 Needs Assessment TM included a number of recommendations that assumed there would be no private engineering costs, as WTD would either perform the work in-house,
or would manage the accomplishment of the work by a private contractor. In either case, WTD and WLRD would provide the resources to manage and execute the work. Including
these former “in-house” recommendations into a Capital Improvement Recommendation requires that additional engineering costs be included for a private firm to provide these
professional services.
2. Facility in Item 5H.1 includes a new electrical room, a generator room, an office, a lavatory and a covered area for the airlift compressor.
3. Item 5M.6 would not be required if a new Vertical Slot Fishway (FM-21) is constructed.
4. This recommendation replaces the existing P9 pump with an equal-sized pump. This recommendation should not be implemented on its own until a decision is made regarding the
construction of a new fishway
5. A new P9 will be required if a new vertical slot fishway is constructed at the BRPS, due to the 20-50% greater flow requirements compared to the existing fishway. This line item
represents the additional funds necessary for the larger pump required for the vertical slot fishway. In other words, the new pump will cost an estimated $113,000 ($83,000 + $30,000)
with $20,000 for engineering cost.
6. Item 10M.1 includes additional costs to evaluate procedures for containing the “red-lead base paint” during the corrosion protection projects.
7. There are significant concerns with Item 10L.1 regarding screen face velocity and high head loss through the fish screens. See the Task 4 TM for further discussion.
8. The Waukesha engines appear to be in excellent condition, due to low use.

King County, Washington
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Table 7-2. Task 2 TM and Task 4 TM Recommendations Not Listed in the 2-Year, 5-Year, 10-Year, and 20-Year Capital Improvement Programs
Recommendation
No.
Recommendation

TM Reference

Priority

Engineering Construction
Cost
Cost

Total Cost

Comments

Not Listed in Recommended Capital
Improvements
Item NL.1
M-1

Obtain a Set of Critical Spare Parts for
the Mitsubishi Engines

Task 2 TM p. 2-8

Low

$0

$40,000

$40,000 The engine replacement is included in the 2-year
CIP. Continue to purchase parts as required until
new engines are installed.

Install Crankcase Ventilation Canisters
on the Mitsubishi Engines

Task 2 TM p. 2-8

Low

$0

$11,000

$11,000 The engine replacement is included in the 2-year
CIP. Continue to capture oil leakage until new
engines are installed.

Completely Replace the Mitsubishi
Engines with New Diesel Engines with
Tier 3 Emissions

Task 2 TM p. 2-8

Low

$60,000

$240,000

$300,000 It is assumed that the new diesel engine will have
to meet Tier 4 final emissions (Recommendation
M-4)

Item NL.4
M-20

Replace P1 (New Pump and Motor)

Task 2 TM p. 2-16

Low

$39,000

$361,000

$400,000 M-21, Overhaul P1 (Overhaul Pump, New
Motor), is only 22.5% the cost of M-20. Pump
replacement is not justified.

Item NL.5
M-30

Replace P2 and P4 (Pumps Only)

Task 2 TM p. 2-17

Low

$55,000

$1,100,000

$1,155,000 M-31, Overhaul P2 and P4 (Pumps only), is only
11.7% the cost of M-30. Pump replacement is not
justified.

Overhaul P9 (Overhaul Pump and Reuse Task 2 TM p. 2-19
Motor)

Low

$0

$45,000

$45,000 P9, the fish ladder pump, is operating well.
Continue to monitor condition. A new P9 will be
required if a vertical slot fishway is constructed at
the BRPS (See Item 10H.1 in Table 7-1).

$7,000

$13,000

$20,000 This project would not be required with the new
Support Building (S-30), which would have its
own ventilation system.

$0

$0

Item NL.2
M-2

Item NL.3
M-3

Item NL.6
M-41

Item NL.7
M-63

Item NL.8
M-65

Upgrade Electrical Room Ventilation
System

Task 2 TM, p. 2-29 Medium

Inspect and Service Heaters as Required Task 2 TM p. 2-30

King County, Washington

Low
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Recommendation
No.
Recommendation
Item NL.9
E-1

Replace Standby Generator

Task 7 – Capital Needs Recommendations

TM Reference

Priority

Engineering Construction
Cost
Cost

Task 2 TM, p. 2-47 Medium

Item NL.10—Upgrade Electrical and Instrumentation & Control Systems
Medium
E-2
Replace the Automatic Transfer Switch Task 2 TM, p. 2-47
E-3 and E-6
Replace Motor Control Center and Main Task 2 TM p. 2-48
Breaker and the 120VAC Panelboard
E-4
Provide VFD for P1
Task 2 TM p. 2-49
E-5
Provide VFD for Airlift Compressor
Task 2 TM p. 2-49
E-31
Tie New Equipment into the Existing
Task 2 TM p. 2-51
Ground Grid
I-1
Replace Main Control Panel
Task 2 TM p. 2-52
I-2
Provide Separate Pneumatic Control
Task 2 TM p. 2-53
Panel
I-3
Provide New PLC System
Task 2 TM p. 2-53
I-4
Provide New Ethernet Control System
Task 2 TM p. 2-53
I-10
Replace Emergency Lighting Panel
Task 2 TM p. 2-54
I-12
Provide a New Bubbler Panel
Task 2 TM p. 2-55
I-20
Provide new Telemetry System
Task 2 TM p. 2-55
Subtotal
Item NL.11
FM-12

Item NL.12
FM-13

Item NL.13
FM-23

Total Cost

$30,000

$140,000

$9,000
$51,000

$17,000
$190,000

$7,000
$7,000
$5,000

$20,000
$15,000
$10,000

$46,000
$10,000

$102,000
$22,000

$148,000
$32,000

$10,000
$6,000
$6,000
$12,000
$5,000
$174,000

$20,000
$19,000
$6,000
$20,000
$12,000
$453,000

$30,000
$25,000
$12,000
$32,000
$17,000
$627,000

Comments

$170,000 This project (an exterior generator with an
acoustical enclosure) would not be required with
the new Support Building (S-30), which includes
a new interior generator.
This recommendation applies to installing new
$26,000 electrical equipment in the existing control
$241,000 building. The recommendation for a New Support
Building (S-30) includes this electrical equipment,
$27,000 and is the preferred approach.
$22,000
$15,000

Replace the Airlift Compressor and
Airflow Controls

Task 2 TM, p. 2-42

High

$36,000

$144,000

$180,000 This project would not be required with the new
Support Building (S-30), which includes a new
airlift compressor.

Replace the Weather Cover over the
Airlift Compressor.

Task 2 TM, p. 2-43

High

$8,000

$30,000

$38,000 This project would not be required with the new
Support Building (S-30), which includes a
covered space for the airlift compressor.

Provide a Taper Upstream of
Paddleboard Fish Counter

Task 2 TM p. 4-22

Low

$5,000

$10,000

$15,000 FM-25, Install New Upstream Fish Counter, is
included in the 10-year CIP, with the construction
of the new Vertical Slot Fishway (FM-21). The
existing counter appears to be operating
reasonably well and should be retained until a
decision is made on a new fishway.

King County, Washington
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