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1. Introduction 

This technical memorandum (TM) documents the development and comparison of Capital Project 
Strategy (CPS) alternatives for the King County (County) Black River Pump Station (BRPS) located in 
Renton, Washington. Jacobs Engineering Group Inc. (Jacobs) is performing this work for the BRPS 
Improvements under Subtask 600.1 Alternatives Analysis. 

2. Purpose 

The purpose of this memorandum is to document the development and comparison of CPS alternatives 
for the BRPS. The CPS describes a coordinated and optimized approach to implementing upgrades and 
modifications for the BRPS. It includes planning-level consideration of project goals, risks, schedule, and 
preliminary order-of-magnitude capital costs. This information will be used to obtain the approval of the 
Flood Control District (FCD) and to guide implementation of the improvements. 

This memorandum includes the following: 

Sections 1, 2, and 3 – Introduction, Purpose, and Background 

Section 4 – Overview of Alternatives 

Section 5 – Capital Project Strategy Terminology 

Section 6 – Development of Alternatives 

Section 7 – Comparison of Alternatives 

Section 8 – Summary and Recommendations 

Section 9 – References 

Attachments 1 and 2 
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3. Background 
The BRPS is a critical element of the Green River flood control system and has operated continuously 
since 1972. As the service provider to the FCD, the King County Department of Natural Resources and 
Parks, Water and Land Resources Division (WLRD) is undertaking a comprehensive program to replace 
or refurbish major components of the BRPS, consistent with the goals of the King County Flood Hazard 
Management Plan (King County, 2007, 2013), which are the following: 

• To reduce the risks from flood and channel migration hazards 
• To avoid or minimize the environmental impacts of flood hazard management 
• To reduce the long-term costs of flood hazard management 

King County sponsored the BRPS design and construction by the Natural Resources Conservation 
Service (formerly Soil Conservation Service) in 1971, with operations commencing in 1972. After almost 
50 years of continual operation, the BRPS requires significant rehabilitation to meet current standards to 
ensure safe, reliable, and efficient operations. Planning, designing, and implementing upgrades are 
anticipated to occur over 10 years in phases, as was defined in the approved project Charter for the 
Black River Pump Station Improvements. The design to replace the high-use engines is currently under 
contract, is expected to be substantially completed by the end of 2020, and includes the following tasks: 

• Design and replace the three most frequently used flood control pump engines, referred to as 
high-use engines, to ensure continued operation. 

• Analyze the geotechnical and structural stability of the pump station and develop remediation 
concepts.  

• Evaluate the existing fish exclusion and fish passage systems for compliance with current design and 
regulatory requirements, and develop and evaluate concepts to improve fish facility performance.  

• Develop a CPS that will include recommendations and will guide planning, design, and 
implementation of improvements in subsequent capital improvement project packages for seismic 
and structural improvements, fish exclusion and passage, and other system upgrades. 

Capital needs at the BRPS have been organized by the County into the following projects for budget 
purposes: 

Projects with FCD appropriations in 2019: 

• Project 1129574: WLFL8 BRPS HIGH-USE ENGINES 
• Project 1129569: WLFL8 BRPS CONTROL BLDG RPLCMT 

Project numbers assigned without appropriation in 2019: 

• Project 1130024: WLFL8 BRPS SUPPORT SYS UPGRADES 
• Project 1130020: WLFL8 BRPS FISH PASS IMPRVMNTS  

Out-year projects neither numbered nor appropriated in 2019: 

• Fish Screen Extension 
• Replace Large Pump Engines 

CPS Workshop 1 was held with County and Jacobs staff on June 11, 2019 to initiate CPS development 
for the BRPS Improvements following completion of the initial technical studies in Tasks 200, 300, 400, 
500, and 700. The following are key outcomes of CPS Workshop 1: 

• Agreed that the six-phase definition should be replaced with the project definition in the CPS. 

• Verified constraints and evaluation criteria applicable to the alternatives analysis process. 

• Synthesized and defined alternatives from prior work and recent technical studies. 

• Documented key assumptions. 
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• Decided to accelerate the sequence of priority work elements that do not depend on fish passage 
decisions or long-lead permitting. 

CPS Workshop 2 was held with County and Jacobs staff on September 9, 2019 to further discuss and 
refine details of the CPS for approval by the County and FCD. The following are key outcomes of CPS 
Workshop 2: 

• Agreed on the CIP categories and work elements that define Alternatives 1 and 2. 

• Clarified the objective and considerations to accelerate schedule in Alternative 3 with emphasis on 
the priority early action work elements that reduce flood risk and strengthen the pump station. 

• Adopted the terminology of CIP categories, CIP packages, and construction contracts. 

• Compared alternatives using the County’s comparison matrix (see Table 7-1). 

• Agreed that preventing schedule deceleration would be a success factor. 

• Listed next steps to further refine and document the CPS alternatives for the County to recommend 
an alternative for FCD approval. 

CPS Workshop 3 was held with County and Jacobs staff on November 5, 2019 to further discuss and 
refine details of the CPS for approval by the County and FCD. The following are key outcomes of CPS 
Workshop 3: 

• Articulated the key differences, risks, and opportunities for Alternatives 2 and 3. 

• Identified Alternative 3 as the consensus alternative recommendation for the County to present to the 
FCD. 

• Clarified comments to finalize this CPS Alternatives TM. 

• Communicated schedule accuracy and risks for the CPS concept screening schedule. 

• Outlined next steps and timing for work plan development for a selected alternative. 

A top priority is to achieve the County and FCD goal to reduce flood risks at the BRPS and accelerate the 
pace of implementing improvements. Several important systems at the station are obsolete, with outdated 
and obsolete components. While these systems are functional, they pose risk to the operability and 
reliability of the station because they have reached the end of their useful life and are increasingly likely to 
experience failure. In addition, the BRPS is vulnerable to earthquake damage, but remedial work can 
make it more resilient. 

The County is responsible for continued operation of the BRPS facility in accordance with the Operation 
and Maintenance Agreement for Structural Measures made with the Soil Conservation Service in 1970. 
Various deficiencies have been identified at the BRPS and must be addressed so that operations can 
continue in the future. Studies have also identified work elements that are not required as an obligation of 
sponsorship but would improve BRPS performance and reliability in accordance with FCD goals. 

4. Overview of Alternatives 

The following three CPS alternatives were developed jointly with progressive input from the County: 

• Alternative 1 (Continue Operations - Status Quo) – This alternative replaces or rehabilitates select 
pump station components to address deficiencies for continued operation in accordance with the 
original design intent, along with minor modifications to support more effective operation and 
maintenance (O&M) practices. This alternative would include replacing the high‐use engines for more 
reliable operation and performing other high-priority work for safe O&M and to help ensure continued 
operation of the pump station. Minimal effort would be assigned to upgrading systems. This 
alternative would not address seismic vulnerability or fish passage concerns. 

• Alternative 2 (Strengthen and Improve Pump Station) – In addition to including many of the work 
elements from Alternative 1, this alternative also includes modifications to strengthen the BRPS 
facility, further improve operations, as well as improve fish exclusion and passage. This would be 
achieved by increasing reliability, safety, and seismic resilience (geotechnical and structural 
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upgrades) and by upgrading the fish exclusion and fish passage facilities consistent with current 
regulatory criteria and guidelines. This alternative reflects an accelerated implementation by 
packaging and sequencing the work for efficient implementation as soon as project designs are 
completed. This alternative would be managed to increase the likelihood of either accelerating 
schedule or minimizing schedule deceleration to align with County and FCD goals to reduce flood 
risks at the BRPS and accelerate the pace of improvements. 

• Alternative 3 (Accelerated Effort to Strengthen and Improve Pump Station) – This alternative 
seeks to further accelerate the pace of improvements to address risks within a shorter timeframe. 
This alternative would implement the same elements included in Alternative 2; however, it would 
employ strategies that reduce schedule in exchange for possible increases in project risk and cost. 

Planning-level costs and schedules have been developed for each CPS alternative. The alternatives are 
evaluated in accordance with the three goals of the King County Flood Hazard Management Plan (King 
County, 2007, 2013), listed in Section 3. Additional considerations for the comparison and evaluation of 
the CPS alternatives include key project risks, schedule and sequence, and stakeholder interests. An 
alternatives comparison matrix has been developed to document this evaluation (see Table 7-1). 

Alternatives 2 and 3 have received the most attention in this comparison of alternatives in this 
memorandum because each has substantial advantages over Alternative 1 in meeting the goals of the 
Flood Hazard Management Plan. Alternatives 2 and 3 are similar in many ways and consist of the same 
set of work elements. However, Alternatives 2 and 3 have several notable differences, as follows: 

1. Alternative 2 assumes eight construction contracts that would be procured as soon as each design is 
completed. Alternative 3 assumes six construction contracts that would combine similar work 
elements regardless of location onsite to reduce the number of procurement efforts and the number 
of general contractors. This provides the opportunity to accelerate schedule and decrease risk of 
potential construction contractor conflicts and/or claims. The work that would be combined into two 
fewer construction contracts in Alternative 3 would include all the soil improvements and structural 
anchoring in one contract, and mechanical system early actions and control building replacement in 
the other contract. Combining work in these contracts is expected to help accelerate the schedule in 
Alternative 3, and other contract combinations will be considered going forward where this objective 
can be met. 

2. To perform the soil improvements and structural anchoring under the pump house, Alternative 2 
assumes a cofferdam would be permitted and constructed across the river in the forebay similar to 
what was done for the sediment removal project by the County in 2016. Once the cofferdam is 
installed and the forebay is dewatered, then the construction contractor would have ready access to 
the pump bays with standard construction equipment to perform the soil improvements and structural 
anchoring. Numerous uncertainties and risks are associated with this effort: 

a. Using a cofferdam involves in-water construction that would require a long-lead in-water permit 
from the U.S. Army Corps of Engineers, which is assumed to require 18 months or longer to 
obtain. If the permit is not received in time for construction bidding, then the in-water work window 
could be missed and cause construction delay for a year until the next in-water work window. 

b. Based on the previous sediment removal project at BRPS in 2016, new work behind a cofferdam 
(either full-span or separate half spans) would be limited to the 2-month in-water work window 
from July through August. There is the potential that all the soil improvements and structural 
anchoring work under the pump house could not be completed in this two-month in-water work 
window and unless the window could be extended, this work could reasonably require a second 
in-water work window the following year. 

c. While working behind the cofferdam, it is possible that a summer stormwater event could overtop 
the cofferdam and flood the work area. Such an event would delay the work, increase the 
likelihood of forcing a second in-water work window, and increase the County’s exposure to likely 
claims. 

3. To perform the soil improvements and structural anchoring under the pump house, Alternative 3 
assumes that the work could be performed in isolation from the river behind stoplogs. The 
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construction contractor may use smaller or specialized equipment to access and perform the work 
within the pump bays. The potential benefits of this approach include the following: 

4. Work contained behind stoplogs is not likely to be considered in-water work, and therefore, permitting 
time would be reduced (from approximately 18 months to 6 months), and the likelihood for a 
permitting delay is also reduced. Confirmation is necessary on this assumption. Preliminary outreach 
with construction contractors indicates that soil improvements and structural anchoring behind 
stoplogs under the pump house is a constructible approach. 

a. Work would not be constrained by an in-water work window. Outreach with permitting agencies 
will validate this assumption. 

b. Stoplogs would allow construction to occur in a predictable manner, regardless of river condition. 

Outreach with construction contractors and permitting agencies is planned to validate the innovations and 
strategies proposed to accelerate the schedule for Alternative 3. Based on the potential benefits outlined 
above, Alternative 3 is a credible capital project strategy to further accelerate implementation of 
improvements. The next step is to develop the detailed work plan in Subtask 600.3. While the project 
team will continue to look for additional opportunities to accelerate the schedule for Alternative 3, the 
differences described above comprise the main advantage of Alternative 3 over Alternative 2. 

A high-level comparison of the schedules for the alternatives is shown on Figure 4-1. This figure 
illustrates that the critical work elements in Alternative 3 could be accelerated by approximately 
18 months in comparison with Alternative 2. Details, assumptions, threats, and mitigation strategies for 
schedule acceleration are described and discussed in the text that follows and in the Basis of Schedule 
provided in Attachment 2. 

Jacobs recommends that the County propose Alternative 3 to the FCD for approval and further 
development. Following selection of a CPS alternative, a detailed work plan and schedule will be 
developed for the WLRD capital project development phases. 

  
Figure 4-1. High-level Comparison of Schedules for CPS Alternatives 
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Note to reader regarding suitability of schedules for CPS alternatives 

Until project design has progressed adequately to make reasonable and informed commitments, there is 
a high likelihood of schedule variation from that presented herein. 

The schedules shown in this document are suitable for comparison of CPS alternatives and provide a 
general understanding to support decision making. The purpose of this document is for comparison of the 
CPS alternatives, specifically the differences between Alternatives 2 and 3, but the schedule is not 
considered suitable for assessing the final construction completion dates of either alternative. Once a 
CPS alternative is selected, a more detailed schedule with validated assumptions will be prepared during 
the Work Plan Development in Subtask 600.3 and maintained for the duration of this project. An increase 
in the total duration of construction should not be considered as a reason to doubt the value of this 
schedule for comparing alternatives. 

Projects are baselined after the preliminary design phase, at roughly 30%, and this is an important factor 
in the confidence attributed. Planning-level schedules are inherently more subject to change. 

Before distributing or publishing this schedule, the project team needs to agree on the approach to 
addressing uncertainties in the planning-level schedule (i.e., Class 5 Schedule, Concept Screening per 
AACE International Recommended Practice No. 27R-03 (AACE, 2010). The project team should 
collaborate to determine the required schedule reserve for successful completion of the project. Schedule 
accuracy must be evaluated on a project-specific basis, typically in conjunction with some form of risk 
analysis. 

Accuracy of the associated schedule depends upon the various underlying assumptions, inclusions, and 
exclusions described herein. Actual project schedule may differ and can be significantly affected by 
factors such as changes in the external environment, the way the project is executed and controlled, and 
other factors that may impact the schedule basis or otherwise affect the project. Estimated schedule 
durations are assessed based upon the assumptions outlined above and best professional judgment 
based on similar project experience and are not a guarantee of actual project schedule. 

The confidence in a schedule increases as the project and details become better defined. 

The following are known factors that may affect the current project schedule: 

• Assumed Notice to Proceed (NTP) for the Consultant Design Contract Amendment in the first quarter 
of 2020, with start dates for all work elements other than high-use engine replacement dependent on 
this NTP. 

• Permitting durations have been developed based on experience and knowledge for projects of similar 
size and scope and prior to outreach with permitting agencies for this project. 

• Construction durations have been developed based on experience and knowledge for projects of 
similar size and scope and prior to contractor outreach for constructability for this project. 

• Drilling schedule is subject to drilling contractor outreach for this project. 

• The current design level reflected for high-use engine replacement is approximately 30%, as 
prepared in Task 700 for the BRPS Improvements, Phase 1. 

• The design level reflected for all other work elements is approximately 5% or less, as prepared in the 
initial technical studies for Tasks 400 and 500 for the BRPS Improvements, Phase 1 (Jacobs, 2019a, 
2019b) and by TetraTech (2015). 

• Existing geotechnical information is limited and may result in design changes and project 
requirements that could affect the schedule and work. 
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5. Capital Project Strategy Terminology 
This section defines the CPS terminology that is used to describe and organize the work. Specific 
activities are called work elements, and elements with similar technical attributes are grouped by capital 
improvement project (CIP) category. CIP packages have been identified based on how work elements 
might best be combined to efficiently plan, design, permit, and implement the improvements. The CIP 
packages reflect potential implementation sequencing based on dependencies and predecessors. 
Construction contracts are discrete bundles of work that can be managed via the County procurement 
process. 

5.1 Work Elements 

A work element is a specific project action that has been identified for implementation at the BRPS. This 
is the basic unit that defines work. Work elements have been identified via the following sources: 

• Black River Needs Assessment and Capital Improvement Planning: Task 7 - Capital Needs 
Recommendations Technical Memorandum (Tetra Tech, 2015) 

• Seismic Vulnerability Report (Jacobs, 2019a) 

• Fish Exclusion and Fish Passage Report (Jacobs, 2019b) 

• Replace High-Use Engines, Basis of Design Report, Draft (Jacobs, 2019c) 

Many of the work elements identified by Tetra Tech in 2015 have been advanced in the current 
alternatives proposed as part of this CPS, except those which: 

• Have already been implemented by the County. 
• Have been identified as unnecessary according to recent evaluations in 2019. 
• Have been superseded by newly identified work elements from recent 2019 evaluations. 

5.2 Capital Improvement Project Categories 

CIP categories are groups of work elements with technical similarities that can be managed, sequenced, 
and scheduled collectively. Sub-categories are also used to sub-divide CIP categories into discrete 
sub-units based on special constraints, such as sequence, permitting, or need for future decisions. 

Each alternative includes similar general CIP categories, but the specific work elements, work sequence, 
and schedule are different. The following general CIP categories are used, with County project numbers 
identified from the 6-year CIP where available: 

• Replace High-Use Engines (HUE) – High-use engines, pumps, and other related item replacements 
that are being performed via County Project 1129574: WLFL8 BRPS HIGH-USE ENGINES. 

• Perform Seismic and Structural Improvements (SS) – Geotechnical, structural, and non-structural 
work elements to address seismic vulnerability identified by Jacobs (2019a), as well as several items 
identified by TetraTech (2015). 

• Replace Control Building (CB) – Replacement of the existing control building via County Project 
1129569: WLFL8 BRPS CONTROL BLDG RPLCMT. 

• Upgrade Mechanical Systems (MS) – Repair or replacement of mechanical systems via County 
Project 1130024: WLFL8 BRPS SUPPORT SYS UPGRADES. 

• Improve Fish Passage/Fish Exclusion (FP) – Improvements to address deficiencies in the existing 
fish exclusion and fish passage facilities via County Project 1130020: WLFL8 BRPS FISH PASS 
IMPRVMNTS. 

• Replace Large Engines (LE) – Replacement of the five large Waukesha diesel engines. 

• Provide Sediment Management (SM) – Monitoring and removal of sediment accumulated in the 
forebay inlet pond; sediment reduces storage and conveyance capacity or interferes with other BRPS 
systems. 
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Table 5-1 describes the CIP categories and subcategories that are included in each CPS alternative. 
Note that the work elements in the CIP categories may differ substantially among alternatives, particularly 
between Alternative 1 and the other alternatives. For example, item SS1 in Alternative 1 only includes a 
sheet pile wall corrosion study, whereas in Alternatives 2 and 3, item SS1 includes major upland soil 
improvements. Another example is item FP3, which in Alternative 1 only includes maintenance of existing 
fish passage facilities. In Alternatives 2 and 3, item FP3 includes significant upgrades and replacement of 
fish exclusion and fish passage facilities to meet current regulatory agency design criteria and guidelines. 

Table 5-1. Summary of CIP Categories and Subcategories by CPS Alternative 
CIP Categories Alternative 1 Alternative 2 Alternative 3 

Replace High-use Engines (HUE)    
Perform Seismic and Structural (SS)    
     SS1 – Seismic Retrofit, Abutments a   
     SS2 – Seismic Retrofit, Under Pump House    
     SS3 – Seismic Structural Anchoring    
     SS4 – Non-Structural Seismic Retrofit    
     SS5 – Structural Improvements, miscellaneous    
Replace Control Building (CB)    
Upgrade Mechanical Systems (MS)    
     MS1 – Mechanical, early actions    
     MS2 – Mechanical, elements constrained by permitting 
and/or decisions    

Improve Fish Passage/Fish Exclusion (FP)    
     FP1 – Fish Passage, early actions    
     FP2 – Fish Passage, stage recorder    
     FP3 – Fish Passage, elements constrained by permitting 
and/or stakeholder process b   

Replace Large Engines (LE)    
Provide Sediment Management (SM)    

a The only work element under SS1 in Alternative 1 is a sheet pile wall corrosion study. 
b The only work element under FP3 in Alternative 1 is maintenance of existing fish passage facilities. 

In addition, numeric modifiers are used to indicate sequencing for several CIP categories. For example, 
early actions are generally indicated with a 1 following the CIP category, such as FP1 for fish 
passage/fish exclusion early actions or MS1 for early action mechanical upgrades. In the case of seismic 
and structural upgrades, the number represents the likely sequence of construction based primarily on 
permitting issues and/or work location. 

The CIP categories are further grouped into construction contracts and CIP packages. Packaging the 
design, construction, and permits this way is necessary to plan and sequence overall work. 

5.3 Capital Improvement Project Package and Construction Contracts 

A CIP package is a term used to include one or more construction contracts that combine one or more 
CIP categories for design, permitting, bidding, and construction. 

Construction contracts are discrete bundles of work that can be managed via the County procurement 
process and tend to have similarities in terms of work sequence, permitting, and decisions. Table 5-2 
summarizes the CIP categories by construction contract and alternative, with each CIP package 
designated by a different color. An explanation of how the work elements, CIP categories, construction 
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contracts, and CIP packages are organized and sequenced by CPS alternative are described in sections 
that follow. 

Table 5-2. Summary of CIP Categories by Construction Contract and by Alternative 
Construction Contract Alternative 1 Alternative 2 Alternative 3 

Construction Contract 1 Replace high-use engines 
(HUE) 

Replace high-use engines 
(HUE) 

Replace high-use engines 
(HUE) 

Construction Contract 2 Includes limited seismic and 
structural, fish passage early 

actions, and mechanical 
systems early actions  

(SS1a, SS4, FP1, MS1) 

Includes fish passage early 
actions 

(FP1, FP2) 

Includes fish passage early 
actions 

(FP1, FP2) 

Construction Contract 3 Includes limited seismic and 
structural, limited fish passage, 

mechanical systems, and 
sediment management  
(SS5, FP3, MS2, SM) 

Includes seismic soil 
improvements in upland 

(SS1) 

Includes seismic soil 
improvements in uplands and 

under pump house, and 
structural anchoring under 

pump house 
(SS1, SS2, SS3) 

Construction Contract 4  Includes mechanical systems 
early actions and non-structural 

seismic retrofits 
(MS1, SS4) 

Includes non-structural seismic 
retrofits, mechanical systems 

early actions, and control 
building replacement 

(SS4, MS1, CB) 

Construction Contract 5  Includes seismic soil 
improvements and structural 

anchoring under pump house, 
long-lead seismic and structural, 

and sediment management 
(SS2, SS3, SS5, SM) 

Includes fish exclusion and 
passage improvements, long-

lead mechanical systems, 
long-lead seismic and 

structural, and sediment 
management 

(FP3, MS2, SS5, SM) 

Construction Contract 6  Includes control building 
replacement 

(CB) 

Includes large engine 
replacement 

(LE) 

Construction Contract 7  Includes fish exclusion and 
passage improvements, and 

long-lead mechanical systems 
(FP3, MS2) 

 

Construction Contract 8  Includes large engine 
replacement 

(LE) 

 

a The only work element under SS1 for Alternative 1 is a sheet pile wall corrosion study. 
Note: 
CIP packages for each CPS alternative combine the construction contracts by similar color as follows: 
  CIP package 1 
  CIP package 2 
  CIP package 3 
  CIP package 4 

6. Development of Alternatives 

The three CPS alternatives are described in detail in this section. 

6.1 Alternative 1 (Continue Operations - Status Quo) 

6.1.1 Alternative 1 Description 

CPS Alternative 1 (Continue Operations - Status Quo) assumes that select facility components would be 
repaired or replaced as part of regular maintenance and safety improvement activities to update and 
restore the BRPS in accordance with the original design intent, along with minor revisions to existing 
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O&M practices. Alternative 1 represents a low capital cost concept because of a small number of work 
elements. It has the potential to decrease some O&M costs by restoring the original function of select 
equipment or systems. County staff identified the project elements that would be included in this 
alternative to address regular maintenance and safety (listed in Table A-1 in Attachment A). 
Non-structural seismic improvements are also included in this alternative for operational safety reasons. 
Fish passage work elements included in this alternative are listed in the fish passage section below, as 
identified in status quo Concept D-1 and Concept U-1 in the Fish Exclusion and Fish Passage Report 
(Jacobs, 2019b), and include work elements necessitated by O&M and safety needs. However, no 
substantial modifications to the design of these fish exclusion and fish passage systems would be 
contemplated, including limited provisions to comply with current regulatory agency criteria and 
guidelines. 

6.1.2 Alternative 1 Work Elements 

The work elements for each CIP category in CPS Alternative 1 are listed in Tables 6-1A through 6-1E 
(table numbering reflects items common to Alternative 1). Table A-1 in Attachment A provides a full list of 
the work elements for Alternative 1, organized by CIP category, CIP package, and construction contract. 

High-use Engines 

The work elements to replace the high-use engines (HUE) are listed in Table 6-1A. Because replacing the 
high-use engines is such a high priority, the design for this work is already underway as part of CIP 
package 1 and construction contract 1. The primary work involves replacing two existing diesel engines 
with new diesel engines with improved emissions on pumps P2 and P4. The electric motor on pump P1 
will be replaced. The pumps and gearboxes will be removed, overhauled, and reinstalled on pumps P1, 
P2, and P4. The work elements for this CIP category are the same in Alternatives 1, 2, and 3. 

Table 6-1A. Work Elements for Alternative 1 – Replace High-use Engines 
ID Work Element CIP Category 

M-4 Replace Tier 4 diesel engines for P2 and P4 HUE 

M-5 Wrap new engine exhaust HUE 

M-6 Replace exhaust silencers and exhaust piping HUE 

M-10 Obtain critical spare parts for large engines HUE 

M-15 Replace P3 engine exhaust silencer HUE 

M-21 Overhaul pump P1 and replace electric motor HUE 

M-22 Obtain critical spare parts for P1 HUE 

M-31 Overhaul pumps P2 and P4 HUE 

M-32 Obtain critical spare parts for P2 and P4 pumps HUE 

E-30 Connect ground tails HUE 

700-1 Provide common urea tank for new Tier 4 engines HUE 

700-2 Replace stoplogs HUE 

700-3 Overhaul gearboxes HUE 

Note: 
ID = identification 

Seismic and Structural 

The work elements to perform seismic and structural improvements (SS) are listed in Table 6-1B. Work in 
this CIP category is divided into three subcategories that are unique because of special constraints, such 
as type of work, location of work, and potential long-lead permitting. Alternative 1 includes few seismic 
and structural improvements. SS1 only includes a single work element: a study to investigate corrosion of 
the sheet pile wall. SS4 includes non-structural seismic retrofits in the pump house. SS5 includes several 
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structural items that could be delayed by possible long-lead over-water work or future fish passage 
decisions. Alternative 1 does not include the major soil improvements and structural anchoring work 
elements to strengthen the pump station that are in Alternatives 2 and 3. 

Table 6-1B. Work Elements for Alternative 1 – Seismic and Structural 
ID Work Element CIP Category 

S-20 Perform sheet pile wall corrosion investigation (Study) SS1a 

400-4 Perform non-structural seismic retrofits in pump house (MCE, 2-50) SS4 

S-1 Provide storage shelves for SPCC equipment SS4 

S-10 Repair damaged concrete and walkway connection SS5 

S-12 Apply forebay walkway corrosion protection SS5 
a This is the only work element under SS1 for Alternative 1. 

Notes: 

MCE, 2-50 = maximum considered earthquake, risk-targeted with 2% probability of exceedance in 50 years 
SPCC = spill prevention, control, and countermeasure 

Mechanical Systems 

The work elements to upgrade mechanical systems (MS) are listed in Table 6-1C. Work in this CIP 
category is divided into two subcategories. MS1 includes early action work elements that are not 
constrained by long-lead permits, fish passage decisions, or other predecessors. MS2 includes several 
items that could be delayed by possible long-lead over-water work or future fish passage decisions. The 
work elements in this CIP category are also included in Alternatives 2 and 3. 

Table 6-1C. Work Elements for Alternative 1 – Mechanical Systems 
ID Work Element CIP Category 

E-11, E-12 Replace forebay lighting and move forebay lighting switch MS1 

E-20 Replace exterior lighting MS1 

M-12 Replace coolant manifold serving Waukesha engines MS1 

M-13 Clean out heat exchangers and coolant piping to Waukesha engines MS1 

M-14 Maintain coolant expansion tanks serving Waukesha engines MS1 

M-16 Add coolant heaters to the Waukesha engines MS1 

M-17 Fit the Waukesha engines for spin-on oil filters MS1 

M-18 Replace control panels on Waukesha engines MS1 

M-19 Test Waukesha engines MS1 

M-33 Test P3, P5, P6, P7, and P8 MS1 

M-34 Replace oilers on P3, P5, P6, P7, and P8 MS1 

M-44 Provide new cooling water pump P12 MS1 

M-45 Provide manually cleaned strainer on P11 and P12 discharge MS1 

M-50 Install new air dryer on instrument air line MS1 

M-51 Inspect and repair air lines MS1 

M-60 Replace roof-mounted ventilation fans MS1 

M-61 Replace pneumatic damper actuators MS1 

M-62 Install airlift/fishway room ventilation system MS1 

M-64 Clean and lubricate hand-operated damper near P1 MS1 

S-2 Seal utility trench MS1 

S-15 Inspect flap gates MS1 

I-12 Provide new bubbler panel MS2 

M-81 Replace the 2-ton manual hoist with an electric hoist MS2 

S-13 Provide fishway and airlift rooms with corrosion protection MS2 
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ID Work Element CIP Category 

S-14 Provide crane support structure with corrosion protection MS2 

Fish Passage 

The work elements to improve fish exclusion and fish passage (FP) are listed in Table 6-1D. Work in this 
CIP category is divided into three subcategories that are unique because of special constraints. FP1 
includes several early action work elements that are not constrained by permits or fish passage decisions. 
FP3 includes items that would be delayed by long-lead stakeholder engagement and permitting. The work 
elements in this CIP category are substantially different from those in Alternatives 2 and 3 in that they 
include repair, replacement, or modifications of discrete components of the existing fish passage and 
exclusion systems. Subcategory FP2 is not included in Alternative 1 because it is an early action item 
only applicable to construction of a baffled channel fishway, which is not proposed to be included in 
Alternative 1. 

Work included in FP3 for Alternative 1 consists of restoring equipment to the original design intent in most 
cases, in contrast with the other alternatives, which aim to more substantially upgrade and modernize 
equipment to provide improved performance and better meet current fish passage design criteria. For 
example, the existing downstream fish passage airlift system would be repaired in Alternative 1, whereas 
it would be replaced with substantially different technologies in the other alternatives. Modifications to the 
upstream fish passage system would be limited to O&M needs with limited changes to improve operability 
and fish passage performance in the fishway or at the attraction water system. A modern fish counter 
would be installed for the downstream system because of current operational problems with the existing 
counter, which has the potential to harm fish at present. The current upstream counter, though primitive, 
is operable and does not cause harm to fish, so it does not need to be replaced with a modern counter. 

Details of the proposed improvements to fish passage facilities are described in the Fish Exclusion and 
Fish Passage Report (Jacobs, 2019b) under Concepts D-1 and U-1. 

Table 6-1D. Work Elements for Alternative 1 – Fish Passage 
ID Work Element CIP Category 

500-1A Replace the airlift pump control valve and adjust the false weir water FP1 

500-1B Conduct video inspection of the downstream fish passage facility conveyance piping (Study) FP1 

FM-24 Test upstream fish migration facilities (Study) FP1 

FM-31 Test downstream fish migration facilities (Study) FP1 

FM-32 Install new downstream fish counter FP1 

E-5 Provide variable-frequency drive for airlift compressor FP3 

FM-1 Replace the fish ladder bar rack FP3 

FM-2 Replace fishway shear gate SG2, including air cylinder actuator FP3 

FM-10 Replace electric hoists for fish screens FP3 

FM-11 Upgrade screen spray water system FP3 

FM-12 Replace the airlift compressor and airflow controls FP3 

FM-13 Replace the weather cover over the airlift compressor FP3 

FM-14 Evaluate and monitor airlift capacity FP3 

FM-15 Replace air actuator for roto-valve SG1 in airlift vault FP3 

FM-30 Screen bay sediment removal system FP3 

I-11 Replace fish screen spray control panel FP3 

M-41 Overhaul P9 (overhaul pump and reuse motor for fish ladder) FP3 

M-42 Install automatic self-cleaning strainer on spray water flow FP3 

M-43 Overhaul P10 and replace motor FP3 

M-70 Replace the trash rake FP3 

M-71 Replace the trash conveyor FP3 
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Sediment Management 

The work element to provide sediment management (SM) is listed in Table 6-1E. This work element 
would involve monitoring of sediment accumulation in the upstream forebay. If sediment removal is 
needed, then it would depend on long-lead in-water permitting and a cofferdam like the one that was used 
for sediment removal from the forebay in 2016. If possible, this work would be combined with other work 
elements that require long-lead in-water permitting and a cofferdam in the forebay, such as potential 
activities related to long-lead fish passage (FP3). 

Table 6-1E. Work Elements for Alternative 1 – Sediment Management 
ID Work Element CIP Category 

- Sediment management in forebay SM 

6.1.3 Alternative 1 Construction Cost Summary 

As shown in Table 6-2, a preliminary summary of available construction cost information for Alternative 1 
is approximately $15.3 million for the work elements. Table A-1 in Attachment A lists the construction 
costs by work element adjusted to 2019 dollars. This estimate is based on cost information developed by 
TetraTech (2015) and by Jacobs (2019a, 2019b, 2019c). Estimated costs are for construction only and 
reflect Class 5 as defined by AACE International with a low-end to high-end accuracy range of minus 50% 
to plus 100%. This cost information is preliminary and is intended to be used for relative comparison 
purposes only. 

Table 6-2. Summary of Preliminary Construction Cost Information by Alternative 

Description 

Low Range  
(AACE: -20% to - 

50%) 
($ million) 

Estimate of Probable 
Cost 

($ million) 

High Range  
(AACE: +30% to 

+100%) 
($ million) 

Alternative 1: Continue Operations - Status Quo 

Accuracy range (multiply total capital cost by percentage) -50%  +100% 

Construction Cost Estimate for Alternative 1 $7.7 $15.3 $30.5 

Alternative 2: Strengthen and Improve Pump Station 

Accuracy range (multiply total capital cost by percentage) -50%  +100% 

Construction Cost Estimate for Alternative 2 $25.1 $50.1 $100.2 

Alternative 3: Accelerated Effort to Strengthen and 
Improve Pump Station 

   

Accuracy range (multiply total capital cost by percentage) -50%  +100% 

Construction Cost Estimate for Alternative 3 $27.6 $55.1 $110.2 
Notes: 
Cost estimates are AACE International Class 5 and have a low- and high-accuracy range of minus 50% and plus 100%. 
Cost information has been obtained from the following sources: 

TetraTech (2015) – This construction cost information was prepared in 2015 dollars. To allow comparison, these construction 
costs were first multiplied by 15.7% to escalate to 2019 dollars; then 10% mobilization was applied; then 10% sales tax and 
50% construction contingencies were applied. 
Jacobs (2019a, 2019b, 2019c) – This construction cost information is in 2019 dollars and reflects 10% mobilization, 10% sales 
tax, and 50% construction contingency. It does not include future escalation, financial, or O&M costs. 

The cost opinion shown has been prepared for guidance in project evaluation from the information available at the time of 
preparation. The final costs of the project will depend on actual labor and material costs, actual site conditions, productivity, 
competitive market conditions, final project scope, final schedule, and other variable factors. As a result, the final project costs will 
vary from those presented in Table 6-2. Because of these factors, funding needs must be carefully reviewed prior to making specific 
financial decisions or establishing final budgets. 
Construction costs for HUE as defined in Attachment A are preliminary and will be further refined during current design in Task 700. 
Life-cycle costs are not provided at this planning-level comparison of CPS alternatives. 
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6.1.4 Alternative 1 Schedule 

A preliminary schedule with the duration, sequence, and timing for activities in CPS Alternative 1 is shown 
in the Gantt chart on Figure 6-1. The work in Alternative 1 is organized into three CIP packages, each of 
which consists of one construction contract, as summarized in Table 6-3. This preliminary schedule 
shows the generalized sequence, duration, and timing for the CIP categories included in each 
construction contract. The schedule is preliminary for planning and relative comparison and will be refined 
for the selected alternative during work plan development in Subtask 600.3 and in subsequent 
constructability and permit evaluations and design. The relatively short schedule duration for Alternative 1 
reflects the low number of work elements and complexity. See Basis of Schedule in Attachment 2 for 
more details. 

The following general ground rules were applied when developing the schedule for Alternative 1: 

• Group contracts by type of work to obtain specialty contractors. 

• Limit of one contractor onsite at a time. 

• Group work within permit constraints for in-water work. 

• For work that may be accomplished either in-water or in the dry, these alternatives assume the 
conservative case that in-water work would be performed by commonly available equipment but 
would trigger long-lead permits.  

• Accelerate work that may not be affected by future fish passage decisions. 

• Accelerate work that may not be affected by long-lead permits for in-water or over-water work. 

• Maintain operability of BRPS for flood control at all times with only one pump being offline at a time. 

• Implement bidding and construction immediately after each design is completed. 

Table 6-3. Summary of CIP Categories by Construction Contract for Alternative 1 
CIP Package Construction Contract Alternative 1 Notes 

CIP Package 1 Construction Contract 1 HUE High priority occurs first. 

CIP Package 2 Construction Contract 2 SS4, FP1, MS1 These are early actions that are not affected by 
fish passage decisions or long-lead permitting. 

CIP Package 3 Construction Contract 3 SS5, FP3, MS2, SM These are actions that are delayed by fish 
passage decisions or long-lead permitting. 

Note: Separate CIP package for each color shown. 

The following schedule assumptions were applied for all alternatives and used to develop the 
planning-level schedule:  

• Standard permitting, no in-water work (Washington State Environmental Policy Act [SEPA] and 
Renton permits): 6 months 

• Long-lead permitting with in-water work (SEPA, Renton permits, Hydraulic Project Approval, 
Section 404): 18 months 

• Bidding (100% Design to Award): 4 months 

• Permitting for in-water geotechnical exploration would require Section 404 (Nationwide Permit 6 for 
survey activities): 6 months (minimum) 

• Minimum design duration with standard permitting (30 to 100% design): 12 months 
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6.2 Alternative 2 (Strengthen and Improve Pump Station) 
6.2.1 Alternative 2 Description 

In addition to including many of the same work elements shown for Alternative 1, this alternative also 
includes work elements that strengthen and improve the pump station. These improvements would 
increase the reliability, safety, and seismic resilience (geotechnical and structural) of the pump station by 
the following means: 

• Improving soil conditions on the abutments and under the pump house  
• Anchoring the pump house structure to the underlying improved soil  

In addition, Alternative 2 would address identified issues with fish passage systems to minimize 
environmental impacts (as part of the primary project goals to reduce flood risks and to avoid/minimize 
environmental impacts of the pump station). Therefore, this alternative would include improved fish 
passage technologies to meet current regulatory agency design criteria and guidelines. The work 
elements that would be included in Alternative 2 are discussed in Sections 6.2.2 through 6.2.4 and listed 
in Table A-2 in Attachment A. 

6.2.2 Alternative 2 Work Elements 

The work elements for each CIP category in Alternative 2 are listed in Tables 6-4A through 6-4G (table 
numbering reflects items common to Alternative 2). Table A-2 in Attachment A provides a full list of the 
work elements for Alternative 2, organized by CIP category, CIP package, and construction contract. 

High-use Engines 

The work elements to replace the high-use engines (HUE) are listed in Table 6-4A. The design for this 
work is already underway as part of CIP package 1 and construction contract 1. The work elements are 
the same in Alternatives 1, 2 and 3. See further description previously provided for HUE under 
Alternative 1. 

Table 6-4A. Work Elements for Alternative 2 – Replace High-use Engines 
ID Work Element CIP Category 

M-4 Replace Tier 4 diesel engines for P2 and P4 HUE 
M-5 Wrap new engine exhaust HUE 
M-6 Replace exhaust silencers and exhaust piping HUE 

M-10 Obtain critical spare parts for large engines HUE 
M-15 Replace P3 engine exhaust silencer HUE 
M-21 Overhaul pump P1 and replace electric motor HUE 
M-22 Obtain critical spare parts for P1 HUE 
M-31 Overhaul pumps P2 and P4 HUE 
M-32 Obtain critical spare parts for P2 and P4 HUE 
E-30 Connect ground tails HUE 
700-1 Provide common urea tank for new Tier 4 engines HUE 
700-2 Replace stoplogs HUE 
700-3 Overhaul gearboxes HUE 

Seismic and Structural 

Alternative 2 includes several major seismic and structural improvements that will strengthen the pump 
station. The work elements to perform seismic and structural improvements (SS) are listed in Table 6-4B. 
Work in this CIP category is divided into five subcategories that are unique because of special 
constraints. SS1 includes the seismic soil improvements in uplands, which can occur first without 
constraints after the supplemental geotechnical explorations and design are completed. This will also 
include a work element that is a study to investigate corrosion of the sheet pile wall. SS2 includes the 
seismic soil improvements under the pump house; this work will be constrained by long-lead in-water 
permitting if a cofferdam is needed for construction. SS3 includes the structural anchoring under the 
pump house, which would closely follow SS2 to also utilize the cofferdam. SS4 includes non-structural 
improvements within the pump house. SS5 includes several items that could be delayed by possible 
long-lead over-water work or future fish passage decisions. 
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Table 6-4B. Work Elements for Alternative 2 – Seismic and Structural 
ID Work Element CIP Category 

400-1 Perform seismic soil improvements in upland, abutments and training walls (MDE, 5-50) SS1 

S-20 Perform sheet pile wall corrosion investigation (Study) SS1 

400-2 Perform seismic soil improvements in-channel, under pump house (MCE, 2-50) (below ordinary 
high water mark) SS2 

400-3 Perform structural anchoring (MCE, 2-50)  SS3 

400-4 Perform non-structural seismic retrofits in pump house (MCE, 2-50) SS4 

S-1 Provide storage shelves for SPCC equipment SS4 

S-10 Repair damaged concrete and walkway connection SS5 

S-12 Apply forebay walkway corrosion protection SS5 

Notes: 
MCE, 2-50 = maximum considered earthquake, risk-targeted with 2% probability of exceedance in 50 years 
MDE, 5-50 - maximum design earthquake with 5% probability of exceedance in 50 years 
SPCC = spill prevention, control, and countermeasure 

Mechanical Systems 

The work elements to upgrade mechanical systems (MS) are listed in Table 6-4C. Work in this CIP 
category is divided into two subcategories: MS1 and MS2. MS1 includes early action work elements that 
are not constrained by long-lead permits, fish passage decisions, or other predecessors. MS2 includes 
several items that could be delayed by possible long-lead over-water work or future fish passage 
decisions. Other than the addition of Work Element E-4, the work elements in this CIP category are the 
same as those in Alternative 1. 

Table 6-4C. Work Elements for Alternative 2 – Mechanical Systems 
ID Work Element CIP Category 

E-4 Provide variable-frequency drive for P1 MS1 
E-11, E-12 Replace forebay lighting and move forebay lighting switch MS1 

E-20 Replace exterior lighting MS1 
M-12 Replace coolant manifold serving Waukesha engines MS1 
M-13 Clean out heat exchangers and coolant piping to Waukesha engines MS1 
M-14 Maintain coolant expansion tanks serving Waukesha engines MS1 
M-16 Add coolant heaters to the Waukesha engines MS1 
M-17 Fit the Waukesha engines for spin-on oil filters MS1 
M-18 Replace control panels on Waukesha engines MS1 
M-19 Test Waukesha engines MS1 
M-33 Test P3, P5, P6, P7, and P8 MS1 
M-34 Replace oilers on P3, P5, P6, P7, and P8 MS1 
M-44 Provide new cooling water pump P12 MS1 
M-45 Provide manually cleaned strainer on P11 and P12 discharge MS1 
M-50 Install new air dryer on instrument air line MS1 
M-51 Inspect and repair air lines MS1 
M-60 Replace roof-mounted ventilation fans MS1 
M-61 Replace pneumatic damper actuators MS1 
M-62 Install airlift/fishway room ventilation system MS1 
M-64 Clean and lubricate hand-operated damper near P1 MS1 
S-2 Seal utility trench MS1 

S-15 Inspect flap gates MS1 
I-12 Provide new bubbler panel MS2 

M-81 Replace the 2-ton manual hoist with an electric hoist MS2 
S-13 Provide fishway and airlift rooms with corrosion protection MS2 
S-14 Provide crane support structure with corrosion protection MS2 



ID Task Name Duration Start Finish Predecessors
1 CPS ALT 1: CONTINUE OPERATIONS ‐ STATUS QUO 1257 days Wed 1/23/19Thu 11/16/23

2 County Issues NTP: Consultant Design Contract Amendment 0 days Fri 2/14/20 Fri 2/14/20

3 CIP PACKAGE 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

4 Construction Contract 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

5 Design, Permit, & Bid  (no in‐water work) 463 days Wed 1/23/19Fri 10/30/20

6 Construction 180 days Mon 11/2/20Fri 7/9/21 5

7 CIP PACKAGE 2 (SS4, FP1, MS1) 520 days Fri 2/14/20 Thu 2/10/22

8 Construction Contract 2 (SS4, FP1, MS1) 520 days Fri 2/14/20 Thu 2/10/22

9 Design, Permit, & Bid (no in‐water work) 320 days Fri 2/14/20 Thu 5/6/21 2

10 Construction 200 days Fri 5/7/21 Thu 2/10/22 9

11 CIP PACKAGE 3 (SS5, FP3, MS2, SM) 980 days Fri 2/14/20 Thu 11/16/23

12 Construction Contract 3 (SS5, FP3, MS2, SM) 980 days Fri 2/14/20 Thu 11/16/23

13 Design, Permit, Bid, & Coordinate with Stakeholders (in‐wate600 days Fri 2/14/20 Thu 6/2/22 2

14 Construction 380 days Fri 6/3/22 Thu 11/16/2313

15

16 CPS ALT 2: STRENGTHEN & IMPROVE PUMP STATION 1807 days Wed 1/23/19Thu 12/25/25

17 County Issues NTP: Consultant Design Contract Amendment 0 days Fri 2/14/20 Fri 2/14/20

18 CIP PACKAGE 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

19 Construction Contract 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

20 Design, Permit, & Bid (no in‐water work) 463 days Wed 1/23/19Fri 10/30/20

21 Construction 180 days Mon 11/2/20Fri 7/9/21 20

22 CIP PACKAGE 2 (SS1, SS2, SS3, SS4, SS5, FP1, FP2, MS1, CB, SM) 1200 days Fri 12/20/19 Thu 7/25/24

23 Construction Contract 2 ‐ Fish Passage Early Actions (FP1, FP2)440 days Fri 2/14/20 Thu 10/21/21

24 Design, Permit, & Bid (no in‐water work) 380 days Fri 2/14/20 Thu 7/29/21 17

25 Construction 260 days Fri 10/23/20 Thu 10/21/2124SS+180 days

26 Construction Contract 3 ‐ Soil Improvements ‐ Upland (SS1) 560 days Fri 12/20/19 Thu 2/10/22

27 Processing permit applications for in‐water geotechnical dril 240 days Fri 12/20/19 Thu 11/19/2017SS‐40 days

28 Supplemental Geotechnical Explorations (in‐water work) 240 days Fri 2/14/20 Thu 1/14/21 17

29 Design, Permit, & Bid (no in‐water work) 200 days Fri 1/15/21 Thu 10/21/2128

30 Construction 80 days Fri 10/22/21 Thu 2/10/22 29

31 Construction Contract 4 ‐ Mechanical Systems Early Actions (M520 days Fri 2/14/20 Thu 2/10/22

32 Design, Permit, & Bid (no in‐water work) 320 days Fri 2/14/20 Thu 5/6/21 17

33 Construction 200 days Fri 5/7/21 Thu 2/10/22 32

34 Construction Contract 5 ‐ Soil Improvements & Anchoring ‐ 
Pump House (SS2, SS3, SS5, SM)

920 days Fri 1/15/21 Thu 7/25/24

35 Design, Permit, & Bid (In‐Water Permit 1) 520 days Fri 1/15/21 Thu 1/12/23 28

36 Construction (in‐water/over‐water work) 400 days Fri 1/13/23 Thu 7/25/24 35

37 Construction Contract 6 ‐ Replace Control Building (CB) 760 days Fri 2/14/20 Thu 1/12/23

38 Design, Permit, & Bid (no in‐water work) 350 days Fri 2/14/20 Thu 6/17/21 17

39 Construction 240 days Fri 2/11/22 Thu 1/12/23 30,38

40 CIP PACKAGE 3 (FP3, MS2) 1530 days Fri 2/14/20 Thu 12/25/25

41 Construction Contract 7 ‐ Fish Passage & Mechanical In‐water 1530 days Fri 2/14/20 Thu 12/25/25

42 Stakeholder Coordination & Collect Baseline Info 720 days Fri 2/14/20 Thu 11/17/2217

43 Design, Permit, Bid, & Coordinate with Stakeholders (in‐wate650 days Fri 8/27/21 Thu 2/22/24 42SS+400 days

44 Construction (in‐water work) 480 days Fri 2/23/24 Thu 12/25/2543

45 CIP PACKAGE 4 (LE) 620 days Mon 6/20/22Fri 11/1/24

46 Construction Contract 8 ‐ Replace Large Engines (LE) 620 days Mon 6/20/22Fri 11/1/24

47 Design & Permit, & Bid (no in‐water work) 320 days Mon 6/20/22Fri 9/8/23

48 Construction 300 days Mon 9/11/23Fri 11/1/24 47

49

50 CPS ALT 3: ACCELERATE, STRENGTHEN & IMPROVE PUMP STATION1807 days Wed 1/23/19Thu 12/25/25

51 County Issues NTP: Consultant Design Contract Amendment 0 days Fri 2/14/20 Fri 2/14/20

52 CIP PACKAGE 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

53 Construction Contract 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

54 Design, Permit, & Bid (no in‐water work) 463 days Wed 1/23/19Fri 10/30/20

55 Construction 180 days Mon 11/2/20Fri 7/9/21 54

56 CIP PACKAGE 2 (SS1, SS2, SS3, SS4, FP1, FP2, MS1, CB) 800 days Fri 12/20/19 Thu 1/12/23

57 Construction Contract 2 ‐ Fish Passage Early Actions (FP1, FP2)440 days Fri 2/14/20 Thu 10/21/21

58 Design, Permit, & Bid (no in‐water work) 380 days Fri 2/14/20 Thu 7/29/21 51

59 Construction 260 days Fri 10/23/20 Thu 10/21/2158SS+180 days

60 Construction Contract 3 ‐ Soil Improvements & Anchoring ‐ 
(SS1, SS2, SS3)

800 days Fri 12/20/19 Thu 1/12/23

61 Processing permit applications for in‐water geotechnical dril 240 days Fri 12/20/19 Thu 11/19/2051SS‐40 days

62 Supplemental Geotechnical Explorations (in‐water work) 240 days Fri 2/14/20 Thu 1/14/21 51

63 Design, Permit, & Bid (no in‐water work) 280 days Fri 1/15/21 Thu 2/10/22 62

64 Construction 240 days Fri 2/11/22 Thu 1/12/23 63

65 Construction Contract 4 ‐ Mechanical Systems and Control 
Building (MS1, SS4, CB)

590 days Fri 2/14/20 Thu 5/19/22

66 Design, Permit, & Bid (no in‐water work) 350 days Fri 2/14/20 Thu 6/17/21 51

67 Construction 240 days Fri 6/18/21 Thu 5/19/22 66

68 CIP PACKAGE 3 (FP3, MS2, SS5, SM) 1530 days Fri 2/14/20 Thu 12/25/25

69 Construction Contract 5 ‐ Fish Passage & Mechanical In‐water
(FP3, MS2, SS5, SM)

1530 days Fri 2/14/20 Thu 
12/25/25

70 Stakeholder Coordination & Collect Baseline Info 720 days Fri 2/14/20 Thu 11/17/2251

71 Design, Permit, Bid, & Coordinate with Stakeholders (in‐wate650 days Fri 8/27/21 Thu 2/22/24 70SS+400 days

72 Construction (in‐water work) 480 days Fri 2/23/24 Thu 12/25/2571

73 CIP PACKAGE 4 (LE) 620 days Mon 6/20/22Fri 11/1/24

74 Construction Contract 6 ‐ Replace Large Engines (LE) 620 days Mon 6/20/22Fri 11/1/24

75 Design & Permit, & Bid (no in‐water work) 320 days Mon 6/20/22Fri 9/8/23

76 Construction 300 days Mon 9/11/23Fri 11/1/24 75

77

78 IN‐WATER WORK WINDOW (JULY 1 ‐ AUGUST 31) 1348 days Wed 7/1/20 Fri 8/29/25

CPS ALT 1: CONTINUE OPERATIONS - STATUS QUO

County Issues NTP: Consultant Design Contract Amendment

CIP PACKAGE 1 (HUE)

Construction Contract 1 (HUE)

CIP PACKAGE 2 (SS4, FP1, MS1)

Construction Contract 2 (SS4, FP1, MS1)

CIP PACKAGE 3 (SS5, FP3, MS2, SM)

Construction Contract 3 (SS5, FP3, MS2, SM)

CPS ALT 2: STRENGTHEN & IMPROVE PUMP STATION

County Issues NTP: Consultant Design Contract Amendment

CIP PACKAGE 1 (HUE)

Construction Contract 1 (HUE)

CIP PACKAGE 2 (SS1, SS2, SS3, SS4, SS5, FP1, FP2, MS1, CB, SM)

Construction Contract 2 - Fish Passage Early Actions (FP1, FP2)

Construction Contract 3 - Soil Improvements - Upland (SS1)

Construction Contract 4 - Mechanical Systems Early Actions (MS1, SS4)

Construction Contract 5 - Soil Improvements & Anchoring - Pump House (SS2, SS3, SS5, SM)

Construction Contract 6 - Replace Control Building (CB)

CIP PACKAGE 3 (FP3, MS2)

Construction Contract 7 - Fish Passage & Mechanical In-water (FP3, MS2)

CIP PACKAGE 4 (LE)

Construction Contract 8 - Replace Large Engines (LE)

CPS ALT 3: ACCELERATE, STRENGTHEN & IMPROVE PUMP STATION
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Control Building 

The work element to replace the control building (CB) is listed in Table 6-4D. This work element will 
completely replace the existing control building to provide improved reliability and a modern, attractive, 
and secure facility to house the new electrical (and some mechanical) equipment. This work element may 
require seismic soil improvements, which could be implemented ahead of or in combination with the 
seismic soil improvements in upland (SS1). One or more locations onsite may also be considered for this 
work element. This work element is not included in Alternative 1. 

Table 6-4D. Work Elements for Alternative 2 – Replace Control Building 
ID Work Element CIP Category 

S-30 New control building CB 

Fish Passage 

The work elements to improve fish exclusion and fish passage (FP) are listed in Table 6-4E. These work 
elements will improve or replace major existing fish exclusion and fish passage systems to increase 
effectiveness and reliability. Work in this CIP category is divided into three subcategories that are unique 
because of special constraints. FP1 includes early action work elements that are not constrained by 
long-lead permits or fish passage decisions. FP2 includes installation of a continuous stage recorder that 
may be constrained by permitting and/or contracting. FP3 includes items that could be delayed by 
long-lead stakeholder engagement and in-water work permitting. Several work elements in this CIP 
category are in lieu of or in addition to elements in Alternative 1. 

With CPS Alternative 2, several key components of the existing fish passage facilities would be upgraded 
or modified beyond simply restoring the original design intent as described in CPS Alternative 1. In 
conjunction with select operational modifications (such as revised operation of existing equipment), 
upgraded and modernized equipment may be used to provide improved performance and to better meet 
current fish passage design criteria and guidelines. This includes upgrades to equipment determined to 
be in poor working order, or replacement of some components with updated technologies for improved 
fish passage performance. Several examples of recommended improvements that are contingent on 
future discussions and approvals are:  

1. The existing downstream fish passage airlift system (only repaired in Alternative 1) may be replaced 
with fish -friendly screw centrifugal pumps having improved control, operability, and performance (ID# 
500-3). 

2. Existing fish screens may be replaced with finer screening to exclude smaller juvenile fish, thus 
meeting current regulatory criteria (ID# 500-2). 

3. Modifications may be made to the upstream fish passage system to improve operability and fish 
passage performance, including improvements to the attraction water system and replacement of the 
false weir and subsequent chute that releases fish to the upstream forebay (ID# 500-4 and 500-5). 

4. Modern fish counters may be installed for both the upstream and downstream passage systems (ID# 
FM-25 and FM-32). 

5. In addition, a baffled channel may be constructed to allow volitional fish passage in the upstream and 
downstream directions (ID# 500-7). It consists of a channel bypassing the pump station along the 
northern abutment of the BRPS, with the channel and baffles designed to provide ideal hydraulic 
conditions promoting passage in both directions. A roller gate spanning the full channel at the 
midpoint would allow closure of the channel as needed to ensure that flood control operations are not 
compromised. This should be considered in conjunction with raising the water elevation in the forebay 
to improve the effectiveness of the baffled channel and other recommended improvements. 

Details of the proposed improvements to fish passage facilities are described in the Fish Exclusion and 
Fish Passage Report, under Concepts D-2 and U-2, and the Baffled Channel proposed as Concept 
D-4/U-4, which provides both downstream and upstream passage benefits. 
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Table 6-4E. Work Elements for Alternative 2 – Fish Passage 
ID Work Element CIP Category 

500-1A Replace the airlift pump control valve and adjustment of the false weir water FP1 

500-1B Conduct video inspection of the downstream fish passage facility conveyance piping (Study) FP1 

500-1C Field measure and confirm the existing stream gauge rating curve for Springbrook Creek at 
Grady Way FP1 

FM-24 Test upstream fish migration facilities (Study) FP1 

FM-25 Install new upstream fish counter FP1 

FM-31 Test downstream fish migration facilities (Study) FP1 

FM-32 Install new downstream fish counter FP1 

500-1D Install a continuous stage recorder on Springbrook Creek at Oakesdale Avenue FP2 

500-2 Replace fish screens for NMFS compliance (on P1, P2, P3, P4) FP3 

500-3 Replace airlift system with two screw centrifugal pumps FP3 

500-4 Replace false weir FP3 

500-5 Replace distribution flume/pipe to upstream forebay FP3 

FM-1 Replace the fish ladder bar rack FP3 

500-6 Improve surface finishes, edges, and protrusions in fishway FP3 

500-7 Construct baffled channel with operational modifications FP3 

FM-10 Replace electric hoists for fish screens FP3 

FM-11 Upgrade screen spray water system FP3 

FM-15 Replace air actuator for roto-valve SG1 in airlift vault FP3 

FM-2 Replace fishway shear gate SG2, including air cylinder actuator FP3 

FM-22 Taper entrance to false weir FP3 

FM-30 Screen bay sediment removal system FP3 

I-11 Replace fish screen spray control panel FP3 

M-40 Replace P9 (new pump and motor for fish ladder) FP3 

M-42 Install automatic self-cleaning strainer on spray water flow FP3 

M-43 Overhaul P10 and replace motor FP3 

M-70 Replace the trash rake FP3 

M-71 Replace the trash conveyor FP3 

Note: NMFS = National Marine Fisheries Service 

Large Engines 

The work element to provide large engines (LE) is listed in Table 6-4F. This work element would involve 
replacing the five large Waukesha diesel engines. This is not included in Alternative 1. 

Table 6-4F. Work Elements for Alternative 2 – Large Engines 
ID Work Element CIP Category 

M-11 Completely replace five Waukesha engines LE 
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Sediment Management (SM) 

The work element to provide sediment management (SM) is listed in Table 6-4G. This work element is the 
same as that in Alternative 1 and would involve monitoring sediment accumulation. If sediment removal is 
needed, then it would depend on long-lead in-water permitting and a cofferdam like the one that was used 
for sediment removal from the forebay in 2016. If possible, this work would be combined with other work 
elements that require long-lead, in-water permitting and a cofferdam in the forebay, such as potential 
activities related to long-lead fish passage (FP3) or potentially seismic soil improvements and structural 
anchoring under the pump house (SS2 and SS3). 

Table 6-4G. Work Elements for Alternative 2 – Sediment Management 
ID Work Element CIP Category 

- Sediment Management SM 

6.2.3 Alternative 2 Construction Costs 

As shown in Table 6-2, A preliminary summary of available construction cost information for Alternative 2 
is approximately $50.1 million for the work elements. Table A-2 in Attachment A lists the construction 
costs by work element adjusted to 2019 dollars. This estimate is based on cost information developed by 
TetraTech (2015) and by Jacobs (2019a, 2019b, 2019c). Estimated costs are for construction only and 
reflect Class 5 as defined by AACE International, with a low-end to high-end accuracy range of minus 
50% to plus 100%. This cost information is preliminary and is intended to be used for relative comparison 
purposes only. In addition to these construction cost estimates, actual project costs would include project 
management, planning and design, permitting, contracting, construction management and inspection, and 
administration. 

6.2.4 Alternative 2 Schedule 

A preliminary schedule with the sequence, duration, and timing for activities in CPS Alternative 2 is shown 
in the Gantt chart on Figure 6-1. The work in Alternative 2 is organized into four CIP packages that 
include eight construction contracts, as summarized in Table 6-5.  

The same general ground rules were applied for developing the schedule for Alternative 2 as were 
applied for Alternative 1. General assumptions for schedule durations are listed under Alternative 1. See 
Basis of Schedule in Attachment 2 for more details. 

The schedule is preliminary for planning and relative comparison of the capital project strategies and will 
be refined for the selected alternative during work plan development in Subtask 600.3 and subsequent 
constructability and permit evaluations and design. 
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Table 6-5. Summary of CIP Categories by Construction Contract for Alternative 2 
CIP Package Construction Contract Alternative 2 Notes 

CIP Package 1 Construction Contract 1 HUE High priority occurs first. 

CIP Package 2 

Construction Contract 2 FP1, FP2 Fish passage early actions. 
Construction Contract 3 SS1 Soil improvements in uplands should proceed early 

with few constraints and ahead of most other 
modifications that depend on the strengthened soil 
condition. 

Construction Contract 4 SS4, MS1 Mechanical systems early actions can proceed with 
few constraints. 

Construction Contract 5 SS2, SS3, SS5, 
SM 

These seismic and structural and sediment removal 
actions are delayed by long-lead in-water permitting. 

Construction Contract 6 CB Replacing the control building must occur after 
upland soils are improved. 

CIP Package 3 Construction Contract 7 FP3, MS2 These are fish passage and mechanical actions that 
are delayed by fish passage stakeholder process or 
long-lead permitting. 

CIP Package 4 Construction Contract 8 LE Replacing the large engines is considered a low 
priority compared to the other actions. 

Note: Separate CIP package for each color shown. 
 

A key emphasis of Alternative 2 will be to minimize the potential for deceleration caused by known 
uncertainties and assumed durations. Due to the number and complexity of improvements to this nearly 
50-year-old facility, many threats have the potential to decelerate the schedule. Proactively addressing 
these threats will be a key to the successful completion of the BRPS improvements. Table 6-6 
summarizes several major threats to project schedule and potential strategies to mitigate those threats 
common to the alternatives. Managing these threats will help increase the likelihood of either accelerating 
schedule or minimizing schedule deceleration to align with County and FCD goals to reduce flood risks at 
the BRPS and accelerate the pace to address the urgency to implement the improvements. 

Table 6-6. Summary of Major Threats to Project Schedule and Mitigation Strategies 
Major Threats to Project 

Schedule 
Mitigation Strategies 

Permitting complex time-
critical long-lead in-water 
work 

• Prepare a permit strategy/approach for the selected CPS alternative. 
• Conduct early stakeholder outreach with permitting agencies to describe project 

needs, permitting deadlines, and construction schedules. 
• Prepare and submit complete permit applications that bundle in-water work 

elements. 
Achieving an aggressive 
design-to-award 
procurement schedule 
based on 4 months 

• Proactively engage early and often with procurement personnel to plan each 
procurement package. 

• Closely manage procurement process. 

Incurring general 
construction contractor 
conflicts of space and 
responsibility 

• Hire construction management and inspection (CM&I) consultant early to 
engage in final design. 

• Carefully craft specifications to carve out work areas, shared equipment (e.g., 
bridge crane), access, and staging, and define timing and sequencing of work 
for each construction contract. 

• Proactively address construction management of concurrent work and site use 
by general construction contractors. 

Attracting and hiring 
qualified contractors in a 
hot construction market 

• Proactively engage with contracting community. 
• Continue to hold contractor forums. 
• Have construction managers reach out to construction community for upcoming 

work. 
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6.3 Alternative 3 (Accelerated Effort to Strengthen and Improve Pump Station) 

6.3.1 Alternative 3 Description 

Alternative 3 seeks to accelerate the pace of addressing the urgency to reduce flood risk. This alternative 
would further accelerate implementation of the same list of elements that are included in Alternative 2. 
This alternative would employ strategies that emphasize schedule but could likely result in increased 
project risks and costs. Similar to Alternative 2, Alternative 3 includes work elements that may be optional 
or negotiable and, therefore, modified or eliminated for cost savings. 

Significant schedule acceleration will require project innovations that could result in substantial benefits to 
schedule. The design, permitting, and construction stages each present opportunity for innovation. At this 
early planning and design stage of the project, the following opportunities that could lead to substantial 
schedule acceleration for innovation have been identified and incorporated into the schedule for 
Alternative 3: 

• Combine construction into fewer contracts for related items as long as the design does not lead to a 
substantial delay. 

• Consider combining work elements that are unrelated into a single construction contract under fewer 
general contractors especially if the work is ready for construction and has requirements for 
overlapping access, work space, and/or equipment. 

• Seek creative ways to avoid or minimize in-water construction that requires long-lead permitting 
assumed to take approximately 18 months or longer. One such approach could involve soil 
improvements under the pump house and pump bay upgrades that could be performed behind 
stoplogs in isolation from the river and require simpler permitting and potentially greater flexibility and 
control compared to a seasonally constrained cofferdam as was used for sediment removal in 2016. 
Evaluation of the ability to permit and construct this innovative concept will be critical to verify 
feasibility. Conduct early construction contractor outreach to identify potential innovations from the 
construction community for complex work elements such as in-water geotechnical explorations and 
soil improvements and structural anchoring under the pump house. 

• Allow overlapping contract schedules where it seems reasonable to control the activity of two general 
contractors onsite at the same time but in different areas.  

While the project team will continue to look for other opportunities to accelerate schedule, two proposed 
changes comprise the main advantage of Alternative 3: 

• Accelerate by combining early seismic and structural actions assuming that long-lead in-water 
permitting is not needed for soil improvements and anchoring behind stoplogs under the pump house, 
and that this approach is constructible. Preliminary outreach with construction contractors validates 
constructability, however the effects of this scheme on construction cost are not going to be known 
until after the geotechnical investigation is completed and the scope of improvements and preliminary 
design are better defined. Permitting feasibility still needs to be validated in order to endorse this 
alternative. 

• Accelerate by combining mechanical system early actions and replacing the control building. 

One acceleration strategy evaluated by Jacobs (use of General Contractor/Construction Manager 
[GC/CM] alternative delivery) was determined to not be suitable for BRPS improvements for the following 
reasons: 

• GC/CM makes sense when the means and methods of construction and phasing dictate how the 
project is completed. The BRPS improvements overall do not have this same means-and-methods 
driver. 

• Overall project scale and schedule may not be the type of large, short-duration project that is typically 
ideal for GC/CM delivery method. 

• Some contractors avoid GC/CM, and the County may not want to preclude those contractors. 
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• The process for procuring a GC/CM could take approximately 12 months once a decision is made to 
pursue this approach. 

6.3.2 Alternative 3 Work Elements 

Alternative 3 work elements are the same as those described for Alternative 2 and are provided in 
Table A-2 in Attachment A. 
6.3.3 Alternative 3 Costs 

As shown in Table 6-2, a preliminary summary of available construction cost information for Alternative 3 
is approximately $55.1 million for the work elements. Because of the schedule acceleration that would 
occur in Alternative 3, costs are expected to increase. Based on professional judgement by Jacobs staff 
experienced with accelerating large capital projects, a nominal cost increase of 10% more than the cost of 
Alternative 2 has been assumed. Potential cost increases for schedule acceleration could result from the 
following project risks: 

• Making decisions prior to adequate information being available could increase the likelihood for 
rework of design and construction elements. 

• Asking for input and review from stakeholders within a condensed/shortened timeframe. 

• Higher potential for change orders. 

• Constructability risks for unique non-standard construction practices to retrofit the BRPS, such as 
limited access equipment, specialty contractors, and management of stoplogs and water. 

• Construction contractor conflicts of space and responsibility, with potential for delay and possible risk 
to ongoing pump station service and operability because of multiple contractors conflicting with 
normal operations. 

• Limited staff throughout various aspects, such as design, review, or administration and procurement 
of contracting, which could bottleneck and cause delay. 

There is also a potential for various efficiencies and cost savings related to schedule acceleration that are 
not possible to estimate at the current level of planning and design. 

Table A-2 in Attachment A lists the construction costs by work element adjusted to 2019 dollars for 
Alternative 2, and adjusted cost information for specific work elements has not been developed for 
Alternative 3. Estimated costs are for construction only and reflect Class 5 as defined by AACE 
International with a low-end to high-end accuracy range of minus 50% to plus 100%. This cost information 
is preliminary and is intended to be used for relative comparison purposes only. 
6.3.4 Alternative 3 Schedule 

A preliminary schedule with the sequence, duration, and timing for activities in CPS Alternative 3 is shown 
in the Gantt chart on Figure 6-1. The work in Alternative 3 is organized into four CIP packages that 
include six construction contracts, as summarized in Table 6-7.  

Table 6-7. Summary of CIP Categories by Construction Contract for Alternative 3 
CIP Package Construction Contract Alternative 3 Notes 

CIP Package 1 Construction Contract 1 HUE High priority occurs first. 

CIP Package 2 

Construction Contract 2 FP1, FP2 Fish passage early actions. 

Construction Contract 3 SS1, SS2, SS3 Accelerate by combining these early seismic and structural 
actions assuming that long-lead in-water permitting is not 
needed for soil improvements and anchoring behind stoplogs 
and this approach is constructible. 

Construction Contract 4 MS1, SS4, CB Accelerate by combining mechanical system early actions 
and replacing the control building. 

CIP Package 3 Construction Contract 5 FP3, MS2, 
SS5, SM 

These are fish passage and mechanical actions that are 
delayed by fish passage decisions or long-lead permitting. 

CIP Package 4 Construction Contract 6 LE Replacing the large engines is considered a lower priority 
compared to the other actions. 

* Separate CIP package for each color shown. 
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The following general ground rules were applied when developing this schedule for Alternative 3: 

• County accepts a paradigm shift to accelerate implementation. 

• Accept greater risk to achieve acceleration. 

• Sequence work to enable the shortest schedule. 

• Combine similar work into larger general contracts. Consider potentially adding work types that are 
not similar. 

• Allow multiple general contractors onsite if they are not working in the same time or space, or where 
clear divisions can be specified. 

• Where in-water work permits can be avoided to shorten the schedule, assume in-the-dry options to 
work behind stoplogs will prove to be feasible. 

• Include minor work that may be affected later by fish passage issues. 

• Allow possibilities of alternate delivery types. 

• Allow up to half of the flood pumps offline, but one of the two Mitsubishi pumps must always be online 
to give autonomous capacity along with P1. 

The schedule is preliminary for planning and relative comparison and will be refined for the selected 
alternative during work plan development in Subtask 600.3 and subsequent constructability and permit 
evaluations and design. 

See general assumptions for schedule durations listed under Alternative 1. See also Basis of Schedule in 
Attachment 2 for more detail. 

The preliminary schedule for Alternative 3 reflects a combining of related construction contracts in CIP 
package 2 as a means of accelerating the schedule by selectively reducing the number of construction 
contracts: 

• Construction contract 3 combines all the seismic soil improvements and structural anchoring (SS1, 
SS2, SS3) into a single construction contract with the assumption that the soil improvements and 
structural anchoring under the pump house could be performed within pump bay galleries using 
stoplogs and dewatering. This could help avoid or minimize the in-water long-lead permitting 
assumed in Alternative 2. A constructability evaluation and permit outreach with regulatory 
stakeholders for this approach has not yet been conducted by the County but is being considered. 
The feasibility of this schedule acceleration needs to be determined in a future project task. 
Accelerated acquisition and testing of new stoplogs and dewatering is recommended and would be 
needed to perform this work. 

• Construction contract 4 combines the mechanical systems, control building, and non-structural 
seismic retrofits (MS1, CB, SS4) into a single construction contract. 

On September 16, 2019, Jacobs staff held an internal team discussion on additional ways to accelerate 
schedule for Alternative 3 (in particular for CIP package 2) and identified the following potential additional 
opportunities for alternative delivery that could be further evaluated: 

• Progressive design build (PDB) – This method is advocated by select staff at the King County 
Wastewater Treatment Division. PDB differs from regular design build in that the contractor is added 
to the design team early in the design process based on qualifications, supports the design 
development with input from the client, and then develops a guaranteed maximum price at the 60 to 
80% design level. The client has the option of negotiating a contract at this point and finishing the 
design with the design team or terminating the PDB contract and proceeding with traditional 
Design-Bid-Build.  

• Upfront construction consulting (“virtual DB”) during early design (pre-30%), as was done on 
Georgetown Wet Weather Treatment Facility for the outfall. 

• Early construction contractor outreach. 
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7. Comparison of Alternatives 

Each CPS alternative is compared for each goal of the Flood Hazard Management Plan as well as for 
schedule/sequence, key risks, and community interests/considerations. See details for each alternative in 
the CPS alternatives comparison matrix in Table 7-1. 

In addition, a color coding has been added to Table 7-1 to provide a qualitative rating as follows: 

• Green – good. This identifies a relative advantage of an alternative. 
• Yellow – moderate. This identifies a moderate condition for an alternative. 
• Amber – poor. This identifies a relative disadvantage of an alternative. 

 
The following are general observations related to the comparison of CPS alternatives: 
• In terms of meeting the three goals of the Flood Hazard Management Plan, Alternatives 2 and 3 are 

better than Alternative 1 in reducing flood risk and minimizing environmental impact. Although 
Alternative 1 may have a lower capital cost, Alternatives 2 and 3 are expected to have a lower 
long-term cost. 

• Alternative 1 has advantages over Alternative 2 for capital cost and schedule/sequence because of 
fewer work elements involved, but Alternative 1 has disadvantages, such as long-term cost, key risks, 
continued environmental impact, and limited ability to meet stakeholder interests and considerations.  

• Alternative 2 has the following advantages over Alternative 1: reduce flood risk and minimize 
environmental impact, lower long-term cost, fewer key risks, and a more attentive approach to 
stakeholder interests and considerations. 

• Alternative 2 and Alternative 3 are similar in many ways. However, Alternative 3 has several notable 
advantages over Alternative 2: 

– With schedule being critical to the success of this project, the approaches considered in 
Alternative 3 to accelerate schedule could prove to be beneficial, so that results could be 
delivered sooner. 

– Alternative 3 may provide lower risks compared to Alternative 2, as follows: 

 Reduced in-water work in Alternative 3 translates to a lower risk to obtain time-critical 
long-lead permits, and a lower risk for construction that would be less constrained by a 
summer work window and uncertainties associated with river flows due to potential summer 
storm events. 

 Reduced risk from fewer construction contracts for Alternative 3. In Alternative 2, construction 
delays with more construction contracts could cause greater ripple effects and potential 
conflicts between construction contractors that could lead to claims. 

 Reduced physical risk to the pump station from a seismic event because of the acceleration 
of soil improvements in Alternative 3 (assuming the schedule assumptions regarding 
constructability and permitting hold). 

– Alternative 2 and Alternative 3 each represent schedule risks if the permits take substantially 
longer to be issued by the permitting agencies or cannot be permitted as assumed. For example, 
for the in-water seismic and structural work in Alternative 2, if the regulatory agencies would not 
permit the work as assumed, then CIP package 2 would be delayed. This may likely delay other 
CIP packages because of dependencies or interference with CIP package 2. A permit 
strategy/approach will be developed along with the detailed work plan following selection of the 
recommended CPS alternative. Early stakeholder engagement will be a fundamental and 
essential part of verifying and mitigating the risks related to permitting. 

A comparison of key differences for Alternatives 2 and 3, which are intended to accelerate the schedule 
relative to Alternative 2, are shown in Table 7-2. Potential benefits and risks of each acceleration type are 
included. 

  



 
 

TABLE 7‐1. CAPITAL PROJECT STRATEGY ALTERNATIVES COMPARISON MATRIX 
PROJECT BLACK RIVER PUMP STATION IMPROVEMENTS, PHASE 1 
SUBTASK 600.1 ALTERNATIVES ANALYSIS 
DATE 12/20/2019 
  Alternatives   

 1. Continue Operations 
Status Quo 

2. Strengthen and Improve 
Pump Station 

3. Accelerated Effort to  
Strengthen and Improve Pump 

Station 

Notes 

 

 
Description of 

Alternative 

Replaces or rehabilitates pump station components to 
correct deficiencies for continued operation based on 
the original design intent along with minor 
modifications to support more effective operation and 
maintenance (O&M) practices. Includes replacing the 
high‐use engines for more reliable operation and 
performing other high priority work for safe operation 
and maintenance and to help ensure continued 
operation of the pump station. 
Minimal effort assigned to upgrading systems. Does 
not address seismic vulnerability or fish passage 
concerns. 

Includes many of the work elements from Alternative 1. 
Also includes modifications to strengthen and improve the pump 
station operation by increasing reliability, safety, and seismic 
resilience (geotechnical and structural). Implementing these 
upgrades is assumed to include a cofferdam that would require 
long‐lead in‐water work permitting and construction. This 
alternative also includes concepts to address identified issues 
with the current fish passage systems as well as concepts to add 
new fish passage technologies to meet current regulatory 
criteria. Seeks to minimize project risks while accelerating 
implementation. 

Includes the same work elements as Alternative 2 but 
seeks opportunities to further accelerate implementation by 
identifying potential innovations or alternative delivery that 
could substantially reduce schedule. 
The project team has identified two potential ways: 
• Combine early seismic and structural actions assuming 

that long‐lead in‐water permitting is not needed for soil 
improvements and anchoring behind stoplogs under the 
pump house, and that this approach is constructible. This 
assumption needs to be quickly validated with contractor 
and permitting outreach to endorse this alternative. 

• Combine mechanical system early actions and 
replacement of the control building. 

 

Project Goals:     

1. Reduce 
Flood Risks 

− Maintains current flood risk management function. 
However, several important systems at the station 
are obsolete and with outdated and unavailable 
components. While these systems are functional, 
they pose risk to the operability and reliability of the 
station as they have reached the end of their 
functional life and are increasingly likely to 
experience failure. 

− Restores reliability and efficiency of critical 
mechanical systems. 

− Minor improvements to equipment and other non‐ 
structural features to increase seismic resilience. 

 

− Maintains current flood risk management function. 
− Improves reliability and efficiency of mechanical systems. 
− Improve reliability of flood risk management function. 
− Increases resilience in targeted seismic hazard 

(2% exceedance in 50 years): structural, geotechnical, and 
non‐structural. 

− Extends useful life of flood control structure. 

− Similar benefits of Alternative 2. 
− Accelerated schedule brings reliability and resilience 

benefits potentially 18 months sooner by combining 
construction contracts. 

 

2. Avoid or 
Minimize 
Environmental 
Impacts 

− Repair and replacement of discrete components of 
existing fish passage systems for modest 
improvements in operability and function (such as 
adjustment to false weir, replacing fish ladder bar 
rack, and electric hoists for fish screens). 

− Focus on O&M needs for continued fish passage 
operations with no substantial modifications to the 
design of existing systems solely to comply with 
current regulatory agency established fish passage 
criteria. 

− Improve and replace major existing fish passage and exclusion 
systems to increase effectiveness and reliability. 

− Implement new fish passage technologies such as a baffled 
channel to allow volitional fish passage in both the upstream 
and downstream direction. 

− Implements improvements to better meet current fish 
passage design criteria and regulatory compliance and 
minimize environmental impacts. 

− Similar benefits of Alternative 2. 
− Reduced in‐water construction work better meets the 

objective of avoiding or minimizing potential 
environmental impacts compared to Alternative 2. 

Includes: Fish passage/ 
exclusion (effectiveness 
reliability and operability), 
and other environmental 
impact considerations 

3. Reduce 
Long Term- 
Costs 

    

3A. Capital Cost 
Estimate  
(AACE Class 5) 

$15.3 million $50.1 million $55.1 million  

 
3B. Long-Term 

Cost 

− Limited near‐term capital investment could result in 
increased long‐term maintenance cost. 

− Deferring seismic improvements could result in 
substantial future costs for repair and replacement. 

− Vulnerable to significant loss in major seismic event. 
− Community vulnerable to flooding during lengthy 

post‐quake repair period, with possibility of damage 
claims. 

− Those systems that will not be improved may 
require future improvements. 

− Costs to repair or replace systems at the end of their 
functional life are not accounted for. 

− Investments in improving reliability and efficiency of 
mechanical systems should result in decreased cost of 
operations and maintenance. 

− Protect against significant loss in major seismic event 
(2% exceedance in 50 years). 

− Similar considerations as Alternative 2.  

     

 
Schedule/ 
Sequence 
(AACE Class 5) 

− Substantial completion in 2023. 
− Three construction contracts in 3 CIP packages. 
− Faster schedule with fewer work elements and 

construction contracts. 
− Minimal permits required. 

− Potential estimated substantial completion by 2025 for critical 
work elements to reduce flood risk. 

− Eight construction contracts in 4 CIP packages. Greater 
likelihood to attract specialty contractors to bid on and 
perform the work. 

− Includes considerable additional complex work elements, with 
more construction contracts and additional in‐water work 
permits than Alternative 1 or Alternative 3. 

 

− Potential estimated substantial completion by 2023 for 
critical work elements to reduce flood risk. 

− Six construction contracts in 4 CIP packages (two less 
construction contracts than in Alternative 2). Fewer 
general contractors onsite result in fewer potential 
conflicts. 

− Opportunity to accelerate schedule for soil improvements 
and structural anchoring under the pump house by 
working in isolation behind stoplogs without in‐water 
work window constraints. (The constructability and 
permitability of this approach first need to be vetted.) 

− Fewer in‐water work permits and associated potential 
permitting schedule delays and greater uncertainty with 
in‐water construction work windows compared to 
Alternative 2. 

 

 
Key Risks 

Fewer improvements could result in: 
− Limited improvements in reliability, efficiency, and 

resilience. 
− System vulnerabilities with multiple potential points 

of failure. 
− Downtime and emergency maintenance for systems 

that are not improved. 
− A major seismic event could impact pump station 

functions and increase vulnerability of upstream 
areas to flooding. 

− Regulatory non‐compliance with current regulatory 
agency established fish passage criteria. 

− Missed opportunities to meet stakeholder concerns. 

− Risks to the facility progressively decrease as systems and 
equipment are improved, replaced, and/or overhauled. 

− Multiple time‐critical long‐lead permits will be required to 
construct work elements in‐water. 

− Work behind a cofferdam for soil improvements and 
structural anchoring within the pump bays must be done 
within an in‐water work window of approximately 6‐8 weeks. 
If the work requires additional time, then there is risk of an 
additional year delay before work can begin in a second 
in‐water work window. 

− Timely input from stakeholders on fish passage decisions 
decreases risks to schedule and could accelerate development 
of solutions. 

− Project cost and schedule risk related to unknowns 
encountered during improvements, such as during overhaul of 
the high‐use pumps, or during soil improvements and 
structural anchoring under the pump house. 

− Flooding during periods of flow restriction from cofferdams. 
− Similar or greater general contractor conflicts of space and 

responsibility due to more construction contracts than 
Alternative 3. 

− Potential for worker safety issues caused by multiple 
contractors working in close proximity. 

− Limited staff assigned to project leads to additional challenges 
in meeting QA and QC standards, increasing the potential for 
rework later in design or in construction. 

− Cost and schedule risk related to unknowns while 
permitting, managing stoplogs and water, and 
constructing soil improvements and structural anchoring 
under the pump house behind stoplogs. 

− Space constraints of working behind stoplogs in the pump 
bays may result in increased cost and more difficult 
construction but avoid long‐lead in‐water permitting and 
in‐water construction, which are inherently risk prone. 

− Making decisions prior to adequate information being 
available may increase likelihood of "rework" of design 
and construction elements. 

− General contractor conflicts of space and responsibility. 
− Higher potential for change orders. 
− Limited staff assigned to project leads to greater 

challenges in meeting QA and QC standards, increasing 
potential for rework later in design or in construction. 

Key Risks include: risks 
regarding constructability, 
permitting, possible 
community concerns, 
schedule, cost, scope 

Community 
Interests/ 

Considerations 

− Due to limited scope, less opportunity and need for 
extensive outreach and involvement. 

− Limited opportunity for addressing external and 
internal concerns. 

− Planned engagement of stakeholders to address input and 
feedback from stakeholders and tribes. 

− Planned engagement of stakeholders to address input and 
feedback from stakeholders and tribes. 

− The focus on acceleration is on critical work elements to 
reduce flood risk. Opportunities for outreach and 
involvement should still allow time to address stakeholder 
concerns. 

Community includes: tribes, 
jurisdictions, permitting 
agencies, partners, 
residents, property owners, 
recreationalists and local 
interest groups 
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Table 7-2. Comparison of Key Differences for Capital Project Strategy Alternatives 2 and 3 
Acceleration Type Alternative 2 Alternative 3 

Construction 
Contracting 

Approach:  

Construction contracts are grouped by type of 
work, with eight total construction contracts, each 
of which can be implemented as soon as the 
underlying design is completed. 

Approach:  

Construction contracts are strategically combined 
to result in fewer total contracts—six in all—and 
seek ways to reduce this number further. Early 
seismic and structural actions are combined into a 
single construction contract, assuming construction 
methods may be used to eliminate long-lead in-
water permitting for relevant work elements in the 
pump bays. Mechanical system early actions and 
control building replacement are combined into one 
construction contract. 

Benefits:  

Grouping by type of work in relatively smaller 
pieces to attract specialty contractors. 

Benefits:  

Fewer general contractors onsite result in fewer 
potential conflicts and/or claims. Overall end date 
for completion of work can be accelerated. Fewer 
contracts to be processed and managed by the 
County. 

Risk:  

Multiple general contractors may be working onsite 
at same time, which the County must manage 
closely to avoid conflicts and claims. 

Multiple procurement efforts, which the County 
must manage closely. 

Risk:  

Fewer general contractors may be working onsite; 
the County would still need to manage closely. 

Fewer procurement efforts; the County would still 
need to manage closely. 

Construction 
Method for Soil 
Improvements 
and Structural 
Anchoring in 
Pump Bays 

Approach:  

A temporary cofferdam would need to be 
constructed in the river to allow for soil 
improvements and structural anchoring in the dry 
under the pump house during the in-water work 
window (July through August). 

Approach:  

Working in isolation from the river behind stoplogs 
within the pump house to perform soil 
improvements and structural anchoring along with 
potential pump bay hydraulic enhancements. 

Benefits:  

Once the permits are obtained and the cofferdam is 
installed, construction may occur faster and be less 
costly because of fewer space constraints and the 
ability to use common equipment. 

Benefits:  

Work would likely not be classified as in-water work 
if contained behind stoplogs; therefore, permitting 
time is greatly reduced from approximately 18 
months to 6 months, and the potential for 
permitting delays is reduced. 

Work is not constrained by an in-water work 
window. 

Stoplogs would allow construction to occur in a 
predictable manner, regardless of river condition. 

Risk:  

Permits for long-lead in-water work must first be 
obtained (18 months or longer to obtain); if not 
obtained in time, the in-water work window could 
be unavailable for another year. 

Cofferdam would need to be installed and work 
completed within an approximate 8-week in-water 
work window; risk of work taking longer to complete 
than in a single season work window, requiring 
significant downtime of up to a year before work 
may be completed; risk of unpredictable 
stormwater overtopping the cofferdam could cause 
delay and/or exposure for contractor claims. 

Risk: 

Constructability of soil improvements and structural 
anchoring behind stoplogs with limited equipment 
access and space are yet to be confirmed through 
contractor outreach. 

Permit requirements associated with this approach 
need to be confirmed with regulatory agencies. 
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8. Summary and Recommendations 

If outreach with construction contractors and permitting agencies validates the innovations and strategies 
proposed to accelerate the schedule for CPS Alternative 3, then Alternative 3 should be recommended as 
a credible capital project strategy for selection by the County and the FCD. The next step should be to 
develop the detailed work plan in Subtask 600.3. 

Jacobs recommends that the County propose Alternative 3 to the FCD for approval and further 
development. Following selection of a CPS alternative, then a detailed work plan and schedule will be 
developed for the WLRD capital project development phases. 

Following are the next steps in documenting and refining the CPS alternatives: 

• The County proposes a recommended CPS alternative for briefing with FCD. 

• Jacobs assists the County with decision support as part of Subtask 600.2 to help clearly 
communicate the CPS alternative to County managers and the FCD. 

• The FCD endorses the CPS alternative recommended by the County. 

• Following selection of a CPS alternative, Jacobs would develop a detailed work plan and schedule for 
the WLRD capital project development phases as part of Subtask 600.3 and in parallel with 
construction contractor outreach and evaluation of constructibility and permitting feasibility. 

• During work plan development, Jacobs would perform an evaluation of risks and prepare a risk 
register specific to the selected CPS alternative. The risk register should be updated regularly as key 
project information and knowldege regarding design, permitting, procurement, and construction 
become better defined. 
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PLANNING LEVEL FOR COMPARISON OF ALTERNATIVES

TABLE A‐1. ALTERNATIVE 1 (CONTINUE OPERATIONS ‐ STATUS QUO)
BRPS IMPROVEMENTS, PHASE 1 ‐ SUBTASK 600.1 CAPITAL PROJECT STRATEGY
LIST OF WORK ELEMENTS

ID # 
(TetraTech 2015 

or 
Jacobs 2019)

Work Element CIP
Category

Dependent on 
Decisions for Fish 

Passage 
Improvements

CIP Package 
Construction 

Contract 
Number

In-Water 
Permit Number, 

401/404/HPA

Construction 
Cost, Preliminary 

Estimate
(AACE Class 5)

Notes King County Project #

- Phase 1, Task 700 Replace High Use Engines HUE No 1 1 $3,500,000
ID# M-4, M-5, M-6, M-10, M-15, M-21, M-22, M-31, M-32, E-32 (cost includes 
allowances for new items such as urea system, stoplogs, and gearbox 
overhaul).

1129574 High-Use Engines

400-4 Non-structural seismic retrofits in pump house (MCE, 2-50) SS4 No 2 2 $822,000 Replace equipment currently with bracing. xxxxxxx Seismic and Structural
500-1A Replace the airlift pump control valve and adjustment of the false weir water FP1 No 2 2 $180,000 Early action item. 1130020 Fish Passage Imprvmnts
500-1B Conduct video inspection of the downstream fish passage facility conveyance piping (Study) FP1 No 2 2 $90,000 Early action item. 1130020 Fish Passage Imprvmnts

FM-24 Test upstream fish migration facilities (Study) FP1 No 2 2 $113,000 Early action item to support baseline fish passage performance.
Cost of this study reflects engineering only (no construction). 1130020 Fish Passage Imprvmnts

FM-31 Test downstream fish migration facilities (Study) FP1 No 2 2 $357,000 Early action item to support baseline fish passage performance.
Cost of this study reflects engineering and construction. 1130020 Fish Passage Imprvmnts

FM-32 Install new downstream fish counter FP1 No 2 2 $408,000 Early action item. 1130020 Fish Passage Imprvmnts
E-11, E-12 Replace forebay lighting and move forebay lighting switch MS1 No 2 2 $38,690 1130024 Mechanical Systems

E-20 Replace exterior lighting MS1 No 2 2 $38,690 1130024 Mechanical Systems
M-12 Replace coolant manifold serving Waukesha engines MS1 No 2 2 $91,634 1130024 Mechanical Systems
M-13 Clean out heat exchangers and coolant piping to Waukesha engines MS1 No 2 2 $24,436 1130024 Mechanical Systems
M-14 Maintain coolant expansion tanks serving Waukesha engines MS1 No 2 2 $42,763 1130024 Mechanical Systems
M-16 Add coolant heaters to the Waukesha engines MS1 No 2 2 $91,634 1130024 Mechanical Systems
M-17 Fit the Waukesha engines for spin-on oil filters MS1 No 2 2 $35,636 1130024 Mechanical Systems
M-18 Replace control panels on Waukesha engines MS1 No 2 2 $244,358 1130024 Mechanical Systems

M-19 Test Waukesha engines MS1 No 2 2 $15,272 Pumps P5, P6, P7, P8 are not screened; test during non-downstream 
migration period. 1130024 Mechanical Systems

M-33 Test P3, P5, P6, P7 and P8 MS1 No 2 2 $30,545 Pumps P5, P6, P7, P8 are not screened; test during non-downstream 
migration period. 1130024 Mechanical Systems

M-34 Replace oilers on P-3, P-5, P-6, P-7 and P-8 MS1 No 2 2 $101,816 1130024 Mechanical Systems
M-44 Provide new cooling water pump P-12 MS1 No 2 2 $156,797 1130024 Mechanical Systems
M-45 Provide manually cleaned strainer on P-11 and P-12 discharge MS1 No 2 2 $158,833 1130024 Mechanical Systems
M-50 Install new air dryer on instrument air line MS1 No 2 2 $91,634 1130024 Mechanical Systems
M-51 Inspect and repair air lines MS1 No 2 2 $122,179 1130024 Mechanical Systems
M-60 Replace roof-mounted ventilation fans MS1 No 2 2 $71,271 1130024 Mechanical Systems
M-61 Replace pneumatic damper actuators MS1 No 2 2 $28,508 1130024 Mechanical Systems
M-62 Install airlift/fishway room ventilation system MS1 No 2 2 $81,453 1130024 Mechanical Systems
M-64 Clean and lubricate hand operated damper near P-1 MS1 No 2 2 $2,036 1130024 Mechanical Systems
S-1 Provide storage shelves for SPCC equipment SS4 No 2 2 $8,145 xxxxxxx Seismic and Structural
S-2 Seal utility trench MS1 No 2 2 $223,995 1130024 Mechanical Systems

S-10 Repair damaged concrete and walkway connection SS5 Maybe 2 2 $26,472 Connected to fishway; repairs could depend on fate of fishway. xxxxxxx Seismic and Structural

S-12 Forebay walkway corrosion protection SS5 No 2 2 1
(maybe) $407,264 Use stoplogs to isolate; combine with other work in pump bays; may be 

considered in-water/over water work. xxxxxxx Seismic and Structural

S-15 Inspect flap gates MS1 No 2 2 $24,436 1130024 Mechanical Systems
S-20 Sheet pile wall corrosion investigation (Study) SS1* No 2 2 $81,453 Study during supplemental explorations. xxxxxxx Seismic and Structural
E-5 Provide VFD for Airlift Compressor FP3 Yes 3 3 $31,000 1130020 Fish Passage Imprvmnts

FM-1 Replace the fish ladder bar rack FP3 Yes 3 3 1
(coffferdam) $491,000 1130020 Fish Passage Imprvmnts

FM-2 Replace fishway shear gate SG2, including air cylinder actuator FP3 Yes 3 3 $26,472 1130020 Fish Passage Imprvmnts
FM-10 Replace electric hoists for fish screens FP3 Yes 3 3 $114,034 1130020 Fish Passage Imprvmnts
FM-11 Upgrade screen spray water system FP3 Yes 3 3 $285,085 1130020 Fish Passage Imprvmnts
FM-12 Replace the Airlift Compressor and Airflow Controls FP3 Yes 3 3 $294,000 1130020 Fish Passage Imprvmnts
FM-13 Replace the Weather Cover over the Airlift Compressor FP3 Yes 3 3 $62,000 1130020 Fish Passage Imprvmnts
FM-14 Evaluate and Monitor Airlift Capacity FP3 Yes 3 3 $25,000 1130020 Fish Passage Imprvmnts
FM-15 Replace air actuator for roto-valve SG1 in airlift vault FP3 Yes 3 3 $14,254 1130020 Fish Passage Imprvmnts
FM-30 Screen bay sediment removal system FP3 Yes 3 3 $509,080 1130020 Fish Passage Imprvmnts

I-11 Replace fish screen spray control panel FP3 Yes 3 3 $67,199 1130020 Fish Passage Imprvmnts
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PLANNING LEVEL FOR COMPARISON OF ALTERNATIVES

ID # 
(TetraTech 2015 

or 
Jacobs 2019)

Work Element CIP
Category

Dependent on 
Decisions for Fish 

Passage 
Improvements

CIP Package 
Construction 

Contract 
Number

In-Water 
Permit Number, 

401/404/HPA

Construction 
Cost, Preliminary 

Estimate
(AACE Class 5)

Notes King County Project #

M-41 Overhaul P9 (Overhaul Pump and Reuse Motor for Fish Ladder) FP3 Yes 3 3 $92,000 Recommend upsizing pump to increase flow in fish ladder; combine activity 
with replace false weir; Add "Delta" cost of increased P9 capacity for fishway. 1130020 Fish Passage Imprvmnts

M-42 Install automatic self-cleaning strainer on spray water flow FP3 Yes 3 3 $77,380 1130020 Fish Passage Imprvmnts
M-43 Overhaul P-10 and replace motor FP3 Yes 3 3 $61,090 1130020 Fish Passage Imprvmnts
M-70 Replace the trash rake FP3 Yes 3 3 $2,342,000 Existing equipment has failed and is out of service. 1130020 Fish Passage Imprvmnts
M-71 Replace the trash conveyor FP3 Yes 3 3 $71,271 1130020 Fish Passage Imprvmnts

I-12 Provide new bubbler panel MS2 Yes 3 3 $40,726 Recommend including this item to maintain this capability going forward. 1130024 Mechanical Systems

M-81 Replace the 2-ton manual hoist with an electric hoist MS2 Yes 3 3 $26,472 Raising fish screens. 1130024 Mechanical Systems

S-13 Fishway and airlift rooms corrosion protection MS2 Yes 3 3 1
(maybe) $305,448 May be considered in-water/over water work. 1130024 Mechanical Systems

S-14 Crane support structure corrosion protection MS2 Yes 3 3 1
(maybe) $101,816 May be considered in-water/over water work. 1130024 Mechanical Systems

- Sediment management in forebay SM No 3 3 1
(cofferdam) $2,500,000

TOTAL $15,247,279
CIP Category Legend

HUE = High‐Use Engines
SS = Seismic and Structural
CB = Control Building
MS = Mechanical Systems
FP = Fish Passage
LE = Large Engine
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PLANNING LEVEL FOR COMPARISON OF ALTERNATIVES

TABLE A‐2. ALTERNATIVE 2 (STRENGTHEN AND IMPROVE PUMP STATION) AND ALTERNATIVE 3 (ACCELERATE EFFORT TO STRENGTHEN AND IMPROVE PUMP STATION)
BRPS IMPROVEMENTS, PHASE 1 ‐ SUBTASK 600.1 CAPITAL PROJECT STRATEGY
LIST OF WORK ELEMENTS

ID # 
(TetraTech 2015 

or 
Jacobs 2019)

Work Element CIP
Category

Dependent on 
Decisions for Fish 

Passage 
Improvements

CIP 
Package

Construction 
Contract Number 

In-Water
Permit Number, 

401/404/HPA

Construction 
Cost, Preliminary 

Estimate
(AACE Class 5)

Notes King County Project #

- Phase 1, Task 700 Replace High Use Engines HUE No 1 1 $3,500,000
ID# M-4, M-5, M-6, M-10, M-15, M-21, M-22, M-31, M-32, E-32 (cost 
includes allowances for new items such as urea system, stoplogs, and 
gearbox overhaul).

1129574 High-Use Engines

400-1 Seismic soil improvements in upland - Abutments and Training Walls (MDE, 5-50) SS1 No 2 3 $9,400,000 Early action item, but soil improvements could depend on location and type 
of fish passage improvements, control building, and urea bulk storage tank. xxxxxxx Seismic and Structural

400-2 Seismic soil improvements in‐channel - under Pump House (MCE, 2-50) (below OHWM) SS2 No 2 5 1
(maybe) $3,850,000 Early action item. May be considered in-water work, unless work can be 

isolated using stoplogs. xxxxxxx Seismic and Structural

400-3 Structural anchoring (MCE, 2-50) SS3 No 2 5 1
(maybe) $3,270,000 May be considered in-water work, unless work can be isolated using 

stoplogs. xxxxxxx Seismic and Structural

500-1A Replace the airlift pump control valve and adjustment of the false weir water FP1 No 2 2 $180,000 Early action item. 1130020 Fish Passage Imprvmnts
500-1B Conduct video inspection of the downstream fish passage facility conveyance piping (Study) FP1 No 2 2 $90,000 Early action item. 1130020 Fish Passage Imprvmnts

500-1C Field measure and confirm the existing stream gage rating curve for Springbrook Creek at Grady 
Way. FP1 No 2 2 $40,000 Early action item. 1130020 Fish Passage Imprvmnts

500-1D Install a continuous stage recorder on Springbrook Creek at Oakesdale Ave. FP2 No 2 TBD* 1
(maybe) $70,000 Early action item. May be considered in-water work. Installation could 

possibly be completed by County staff or under Work Order contract. 1130020 Fish Passage Imprvmnts

FM-24 Test upstream fish migration facilities (Study) FP1 No 2 2* $113,000 Early action study to support baseline fish passage performance. 
Cost of this study reflects engineering only (no construction). 1130020 Fish Passage Imprvmnts

FM-25 Install new upstream fish counter FP1 No 2 2 $306,000 Early action item to improve function and gather baseline info. 1130020 Fish Passage Imprvmnts

FM-31 Test downstream fish migration facilities (Study) FP1 No 2 2* $357,000 Early action study to support baseline fish passage performance.
Cost of this study reflects engineering and construction. 1130020 Fish Passage Imprvmnts

FM-32 Install new downstream fish counter FP1 No 2 2 $408,000 Early action item to improve function and gather baseline info. 1130020 Fish Passage Imprvmnts
400-4 Non-structural seismic retrofits in pump house (MCE, 2-50) SS4 No 2 4 $822,000 Replace equipment currently with bracing. xxxxxxx Seismic and Structural

E-4 Provide VFD for P1 MS1 No 2 4 $40,726 Recommend adding to provide continuous upstream and downstream 
attraction flow (reduces stop/start of pumping and reduces flow rate).  1130024 Mechanical Systems

E-11, E-12 Replace forebay lighting and move forebay lighting switch MS1 No 2 4 $38,690 1130024 Mechanical Systems

E-20 Replace exterior lighting MS1 No 2 4 $38,690 1130024 Mechanical Systems

M-12 Replace coolant manifold serving Waukesha engines MS1 No 2 4 $91,634 1130024 Mechanical Systems
M-13 Clean out heat exchangers and coolant piping to Waukesha engines MS1 No 2 4 $24,436 1130024 Mechanical Systems
M-14 Maintain coolant expansion tanks serving Waukesha engines MS1 No 2 4 $42,763 1130024 Mechanical Systems
M-16 Add coolant heaters to the Waukesha engines MS1 No 2 4 $91,634 1130024 Mechanical Systems
M-17 Fit the Waukesha engines for spin-on oil filters MS1 No 2 4 $35,636 1130024 Mechanical Systems
M-18 Replace control panels on Waukesha engines MS1 No 2 4 $244,358 1130024 Mechanical Systems

M-19 Test Waukesha engines MS1 No 2 4 $15,272 Pumps P5, P6, P7, P8 are not screened; test during non-downstream 
migration period. 1130024 Mechanical Systems

M-33 Test P3, P5, P6, P7 and P8 MS1 No 2 4 $30,545 Pumps P5, P6, P7, P8 are not screened; test during non-downstream 
migration period. 1130024 Mechanical Systems

M-34 Replace oilers on P3, P5, P6, P7 and P8 MS1 No 2 4 $101,816 1130024 Mechanical Systems
M-44 Provide new cooling water pump P12 MS1 No 2 4 $156,797 1130024 Mechanical Systems
M-45 Provide manually cleaned strainer on P-11 and P-12 discharge MS1 No 2 4 $158,833 1130024 Mechanical Systems
M-50 Install new air dryer on instrument air line MS1 No 2 4 $91,634 1130024 Mechanical Systems
M-51 Inspect and repair air lines MS1 No 2 4 $122,179 1130024 Mechanical Systems
M-60 Replace roof-mounted ventilation fans MS1 No 2 4 $71,271 1130024 Mechanical Systems
M-61 Replace pneumatic damper actuators MS1 No 2 4 $28,508 1130024 Mechanical Systems
M-62 Install airlift/fishway room ventilation system MS1 No 2 4 $81,453 1130024 Mechanical Systems
M-64 Clean and lubricate hand operated damper near P1 MS1 No 2 4 $2,036 1130024 Mechanical Systems
S-1 Provide storage shelves for SPCC equipment SS4 No 2 4 $8,145 xxxxxxx Seismic and Structural
S-2 Seal utility trench MS1 No 2 4 $223,995 1130024 Mechanical Systems
S-10 Repair damaged concrete and walkway connection SS5 Maybe 2 5 $26,472 Connected to fishway; repairs could depend on fate of fishway. xxxxxxx Seismic and Structural

S-12 Forebay walkway corrosion protection SS5 No 2 5 1
(maybe) $407,264 Use stoplogs to isolate; combine with other work in pump bays; may be 

considered in-water/over water work. xxxxxxx Seismic and Structural

S-15 Inspect flap gates MS1 No 2 4 $24,436 1130024 Mechanical Systems
S-20 Sheet pile wall corrosion investigation (Study) SS1* No 2 3* $81,453 Study during supplemental geotechnical explorations. xxxxxxx Seismic and Structural
S-30 New control building CB No 2 6 $7,768,561 1129569 Control Bldg Replcmt
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ID # 
(TetraTech 2015 

or 
Jacobs 2019)

Work Element CIP
Category

Dependent on 
Decisions for Fish 

Passage 
Improvements

CIP 
Package

Construction 
Contract Number 

In-Water
Permit Number, 

401/404/HPA

Construction 
Cost, Preliminary 

Estimate
(AACE Class 5)

Notes King County Project #

500-2 Replace fish screens for NMFS compliance (on P1, P2, P3, P4) FP3 Yes 3 7 $2,164,000 Stainless steel profile bar screens (Hendricks B69), pressure differential 
monitoring system, entrance port sluice gate modifications. 1130020 Fish Passage Imprvmnts

500-3 Replace airlift system with 2 screw centrifugal pumps FP3 Yes 3 7 $1,111,000 Improve downstream fish passage performance. 1130020 Fish Passage Imprvmnts

500-4 Replace false weir FP3 Yes 3 7 $73,000 Replace false weir to allow adjustment for regulatory compliance. 1130020 Fish Passage Imprvmnts

500-5 Distribution flume/pipe replacement to upstream forebay FP3 Yes 3 7 2
(maybe) $33,000 Replace existing fish pipe/chute from false weir to the upstream forebay for 

NMFS criteria compliance. May trigger in-water/over-water work. 1130020 Fish Passage Imprvmnts

FM-1 Replace the fish ladder bar rack FP3 Yes 3 7 2
(cofferdam) $491,000 Cost includes cofferdam in tailwater/in-water work. 1130020 Fish Passage Imprvmnts

500-6 Improve surface finishes, edges, and protrusions in fishway FP3 Yes 3 7 2
(cofferdam) $46,000

Combine with Item FM-1 Replace the fish ladder bar rack (while fish ladder is 
dewatered using cofferdam in tailwater/in-water work). 
Cost of cofferdam reflected in FM-1.

1130020 Fish Passage Imprvmnts

500-7 Construct baffled channel with operational modifications FP3 Yes 3 7 2
(cofferdam) $4,846,000 Cofferdam during construction at each end of baffled channel (tailwater and 

forebay). 1130020 Fish Passage Imprvmnts

FM-10 Replace electric hoists for fish screens FP3 Yes 3 7 $114,034 1130020 Fish Passage Imprvmnts
FM-11 Upgrade screen spray water system FP3 Yes 3 7 $285,085 1130020 Fish Passage Imprvmnts
FM-15 Replace air actuator for roto-valve SG1 in airlift vault FP3 Yes 3 7 $14,254 1130020 Fish Passage Imprvmnts
FM-2 Replace fishway shear gate SG2, including air cylinder actuator FP3 Yes 3 7 $26,472 1130020 Fish Passage Imprvmnts

FM-22 Taper entrance to false weir FP3 Yes 3 7 $81,453 1130020 Fish Passage Imprvmnts
FM-30 Screen bay sediment removal system FP3 Yes 3 7 $509,080 1130020 Fish Passage Imprvmnts

I-11 Replace fish screen spray control panel FP3 Yes 3 7 $67,199 1130020 Fish Passage Imprvmnts

I-12 Provide new bubbler panel MS2 Yes 3 7 $40,726 Recommend including this item to maintain this capability going forward. 1130024 Mechanical Systems

M-40 Replace P9 (New Pump and Motor for Fish Ladder) FP3 Yes 3 7 $169,015 Recommend upsizing pump to increase flow in fish ladder; combine activity 
with replace false weir; Add "Delta" cost of increased P9 capacity for fishway. 1130020 Fish Passage Imprvmnts

M-42 Install automatic self-cleaning strainer on spray water flow FP3 Yes 3 7 $77,380 1130020 Fish Passage Imprvmnts
M-43 Overhaul P-10 and replace motor FP3 Yes 3 7 $61,090 1130020 Fish Passage Imprvmnts

M-70 Replace the trash rake FP3 Yes 3 7 $2,166,000 The existing equipment has failed and is out of service, but replacement will 
likely not be in kind. The CIP replacement differs from status quo (Alt 1). 1130020 Fish Passage Imprvmnts

M-71 Replace the trash conveyor FP3 Yes 3 7 $71,271 1130020 Fish Passage Imprvmnts
M-81 Replace the 2-ton manual hoist with an electric hoist MS2 Yes 3 7 $26,472 Raising fish screens. 1130024 Mechanical Systems

S-13 Fishway and airlift rooms corrosion protection MS2 Yes 3 7 2
(maybe) $305,448 May be considered in-water/over water work. 1130024 Mechanical Systems

S-14 Crane support structure corrosion protection MS2 Yes 3 7 2
(maybe) $101,816 May be considered in-water/over water work. 1130024 Mechanical Systems

M-11 Completely replace five (5) Waukesha engines LE Yes 4 8 $4,479,904 xxxxxxx Replace Large Engines

- Sediment Management in forebay SM Maybe 3 7 2
(cofferdam) $250,000 Monitor deposition rate after forebay sediment removal in 2016.

$50,065,938
CIP Category Legend

HUE = High‐Use Engines
SS = Seismic and Structural
CB = Control Building
MS = Mechanical Systems
FP = Fish Passage
LE = Large Engine
SM = Sediment Management

4 20190710_BRPS_DRAFT_600.1_CPS‐Alt2‐Phasing‐Matrix_08022019_v0.xlsx.xlsx
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1. Purpose 

This technical memorandum (TM) documents the basis of schedule that has been developed for three 
alternatives being evaluated for the Capital Project Strategy (CPS). This work is being prepared for the 
King County (the County) Black River Pump Station (BRPS) in Renton, Washington. Jacobs Engineering 
Group Inc (Jacobs) is performing the work for the BRPS Improvements, Phase 1 under Subtask 600.1 
Alternatives Analysis. 

Figure 1-1 shows the current version of the planning-level schedule that has been developed for each 
CPS alternative being considered. Until project design has progressed adequately to make reasonable 
and informed commitments, there is a high likelihood of schedule variation. 

The schedules shown in this document are suitable for comparison of CPS alternatives and provide a 
general understanding to support decision making. The purpose of this document is for comparison of the 
CPS alternatives, specifically the differences between Alternatives 2 and 3, but the schedule is not 
considered suitable for assessing the final construction completion dates of either alternative. This 
schedule needs to be taken with the basis of schedule and as assumptions change, this schedule will 
change until it can be baselined for performance management. Once an alternative is selected, a more 
detailed schedule should be developed during the Work Plan Development in Subtask 600.3 and 
maintained for the duration of this project. An increase in the total duration of construction should not be 
considered as a reason to doubt the value of this schedule for comparing alternatives. 

Before distributing or publishing this schedule, we recommend that the project team agree on the 
approach to address uncertainties in the planning-level schedule (i.e., Class 5 Schedule, Concept 
Screening per AACE International Recommended Practice No. 27R-03 (formerly Association for the 
Advancement of Cost Engineering [AACE], 2010). The project team should collaborate to determine the 
required schedule reserve for successful completion of the project. Schedule accuracy should be 
evaluated on a project-specific basis, typically in conjunction with some form of risk analysis. 

2. CPS Alternatives 

The three alternatives currently being assessed are: 

 Alternative 1 (Continue Operations - Status Quo) – This alternative restores the BRPS 
components in accordance with the original intent of the 1969 design, along with minor revisions to 
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existing operations and maintenance (O&M) practices. This alternative would include replacing the 
high-use engines and performing other needed work to safely and reliably continue operating BRPS. 

 Alternative 2 (Strengthen and Improve Pump Station) – In addition to including many of the work 
elements from Alternative 1, this alternative also includes modifications to strengthen the BRPS 
facility, improve operations, as well as improve fish exclusion and passage. This would be achieved 
by increasing reliability, safety, and seismic resilience (geotechnical and structural upgrades) and by 
upgrading fish exclusion and fish passage consistent with current regulatory criteria and guidelines. 
This alternative reflects an accelerated implementation by packaging and sequencing the work for 
efficient implementation as soon as project designs are completed. 

 Alternative 3 (Accelerated Effort to Strengthen and Improve Pump Station) – This alternative 
seeks to accelerate the pace of improvements to address associated O&M risks sooner. This 
alternative would further accelerate implementation of the same list of elements that are included in 
Alternative 2. This alternative would employ strategies that emphasize schedule with the tradeoff that 
these strategies could result in increased project implementation risks and costs. 

3. Planning Basis 

The planning basis describes the methods and sources used for determining the project schedule, 
including: 

 The schedule has been developed in Microsoft Project.  

 Workshops with County and Jacobs staff were used to identify work activities and determine network 
logic and sequencing   

 Describe the strategy and methods used for activity duration estimating based on experience and 
knowledge for projects of similar size and scope of the project team.  

 The schedule strategy for Alternative 1 and 2 is reasonably achievable) to meet agreed project 
objectives.  

 The schedule strategy for Alternative 3 is aggressive to meet agreed project objectives. 

4. Schedule Assumptions 

The schedule durations assumed by task for each CPS alternative are documented in Attachment A. 

The assumptions used as the basis of the schedule include ground rules and durations that are listed in 
the text that follows. Terminology used is defined in the CPS Alternatives TM and includes: 

 Capital Improvement Project (CIP) packages 
 Construction contracts 
 Capital Improvement Project (CIP) categories 
 Work elements 

4.1 Construction Contract Durations 

Each construction contract shown in the schedule reflects two tasks. The first task is the combined 
duration of design, permitting, and bidding; the second task is for construction. Durations are estimated 
based on best professional judgement and experience for the relative complexity of the design, 
permitting, and construction activities for the specific work elements included in each construction 
contract. 

The following general duration assumptions were applied for all alternatives and used to develop the 
planning-level schedule:  
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1. Standard permitting, no in-water work (Washington State Environmental Policy Act [SEPA] and 
Renton permits): 6 months 

2. Long-lead permitting with in-water work (State Environmental Policy Act [SEPA], Renton permits, 
Hydraulic Project Approval, Section 404): 18 months 

3. Construction Procurement (100% Design to Award): 4 months 

4. Permitting for in-water geotechnical exploration would require Section 404 (Nationwide Permit 6 
for survey activities): 10 months (minimum) 

5. Minimum design duration with standard permitting (30 to 100% design): 12 months 

The duration of the first task within each construction contract (combined duration of design, permitting, 
and bidding) is defined as the estimated design duration plus the assumed four-month bidding period 
from 100 percent design to award. The design period is assumed to be fully inclusive of permitting, with 
the design period allowing a minimum of two months both before and after permitting, to allow initial 
environmental documentation for permit submittal and to allow permit conditions to be incorporated into 
the 100% design after permits are issued. Design is always assumed to be longer than the permitting 
duration by four months minimum to allow this overlap. 

A substantial distinction is made between assumed permitting duration based on whether in-water work, 
and associated permitting, is required. Construction contracts containing work elements with no in water 
work assume standard permitting of 6 months being primarily limited to SEPA and local permitting with 
the City of Renton. Whereas permitting with in-water work assumes long-lead permitting duration of 
18 months to coordinate with and obtain a Section 404 permit from the United States Army Corps of 
Engineers (USACE).  

The duration for each task shown in Figure 1-1 assumes the number of weekdays, as opposed to 
calendar days, and is reflected in the shown completion date for each task. 

4.2 Schedule Ground Rules 

General ground rules have been applied for the schedule of each of the three alternatives: 

 Alternative 1 and Alternative 2 

1. Group contracts by type of work to obtain specialty contractors. 

2. Limit of one contractor onsite at a time. 

3. Group work within permit constraints for in-water work. 

4. For work that may be accomplished either in-water or in the dry, these alternatives assume the 
conservative case that in-water work would performed by commonly available equipment but 
would trigger long-lead permitting. 

5. Accelerate work that may not be affected by future fish passage decisions. 

6. Accelerate work that many not be affected by long-lead permits for in-water or over-water work. 

7. Maintain operability of BRPS for flood control at all times with only one pump being offline at a 
time. 

8. Implement bidding and construction immediately after each design is completed. 

 Alternative 3 

1. County accepts a paradigm shift to accelerate implementation. 

2. Accept greater risk to achieve acceleration. 

3. Sequence work to enable the shortest schedule. 
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4. Combine similar work into larger general contracts. Consider potentially adding work types that 
are not similar. 

5. Allow multiple general contractors onsite if they are not working in the same time or space, or 
where clear divisions can be specified. 

6. Where in-water work permits can be avoided to shorten the schedule, assume in-the-dry options 
to work behind stoplogs will prove to be feasible. 

7. Include minor work that may be affected later by fish passage issues. 

8. Allow possibilities of alternate delivery types. 

9.  Allow up to half of the large flood pumps offline, but one of the two Mitsubishi pumps must 
always be online to give autonomous capacity along with P1. 

5. Risks and Opportunities 

This section will describe any areas of the schedule containing significant risk (threat or opportunity) and 
the nature of the risk. Risks and opportunities will be developed for the selected CPS alternative in 
Subtask 600.3 Work Plan Development. In addition to specific risks, schedule issues and concerns will be 
identified that could not be resolved prior to making reasonable and informed commitments for the 
schedule. Schedule accuracy must be evaluated on a project-specific basis, typically in conjunction with 
some form of risk analysis. 

6. Schedule Reserve 

This section will include schedule reserve to address uncertainties and risks within the defined project 
scope. The project team should collaborate to determine the required schedule reserve for successful 
completion of the selected CPS alternative while developing the Work Plan in Subtask 600.3. 

7. Schedule Confidence and Accuracy 

Accuracy of the associated schedule is dependent upon the various underlying assumptions, inclusions, 
and exclusions described herein. Actual project schedule may differ and can be significantly affected by 
factors such as changes in the external environment, the way the project is executed and controlled, and 
other factors that may impact the schedule basis or otherwise affect the project. Estimated schedule 
durations are assessed based upon the assumptions outlined above and best professional judgment 
based on similar project experience and are not a guarantee of actual project schedule. 

The confidence in a schedule increases as the project and details become better defined. 

The following are known factors which may affect the current project schedule: 

 Assumed Notice to Proceed (NTP) for the Consultant Design Contract Amendment in the first quarter 
of 2020, with start dates for all work elements other than high use engine replacement dependent on 
this NTP. 

 Permitting durations are assumed and have been developed prior to outreach with permitting 
agencies for this project. 

 Construction durations are assumed and are developed prior to contractor outreach for 
constructability for this project. 

 Drilling schedule is subject to drilling contractor outreach for this project.  

 Design current level reflected for high-use engine replacement is approximately 30 percent, as 
prepared in Task 700 for the BRPS Improvements, Phase 1. 
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 Design level reflected for all other work elements is approximately 5 percent or less, as prepared in 
the initial technical studies for Tasks 400 and 500 for the BRPS Improvements, Phase 1 (Jacobs, 
2019a, 2019b) and by TetraTech (2015). 

 Existing geotechnical information is limited and may result in design changes and project 
requirements that could affect the schedule and work. 

8. References 

Association for the Advancement of Cost Engineering (AACE International). 2010. Schedule 
Classification System. Recommended Practice No. 27R-03. Rev. November 12. 

Jacobs Engineering Group Inc. (Jacobs). 2019a. Seismic Vulnerability Report. Prepared for King County 
Department of Natural Resources and Parks, Water and Land Resources Division. July 26. 

Jacobs Engineering Group Inc. (Jacobs). 2019b. Fish Exclusion and Fish Passage Report. Prepared for 
King County Department of Natural Resources and Parks, Water and Land Resources Division. July 30. 

Tetra Tech. 2015. Black River Needs Assessment and Capital Improvement Planning: Task 7 -Capital 
Needs Recommendations Technical Memorandum. Prepared for the King County Water and Land 
Resources Division by TetraTech, Seattle, Washington. June. 

  





ID Task Name Duration Start Finish Predecessors
1 CPS ALT 1: CONTINUE OPERATIONS ‐ STATUS QUO 1257 days Wed 1/23/19Thu 11/16/23

2 County Issues NTP: Consultant Design Contract Amendment 0 days Fri 2/14/20 Fri 2/14/20

3 CIP PACKAGE 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

4 Construction Contract 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

5 Design, Permit, & Bid  (no in‐water work) 463 days Wed 1/23/19Fri 10/30/20

6 Construction 180 days Mon 11/2/20Fri 7/9/21 5

7 CIP PACKAGE 2 (SS4, FP1, MS1) 520 days Fri 2/14/20 Thu 2/10/22

8 Construction Contract 2 (SS4, FP1, MS1) 520 days Fri 2/14/20 Thu 2/10/22

9 Design, Permit, & Bid (no in‐water work) 320 days Fri 2/14/20 Thu 5/6/21 2

10 Construction 200 days Fri 5/7/21 Thu 2/10/22 9

11 CIP PACKAGE 3 (SS5, FP3, MS2, SM) 980 days Fri 2/14/20 Thu 11/16/23

12 Construction Contract 3 (SS5, FP3, MS2, SM) 980 days Fri 2/14/20 Thu 11/16/23

13 Design, Permit, Bid, & Coordinate with Stakeholders (in‐wate600 days Fri 2/14/20 Thu 6/2/22 2

14 Construction 380 days Fri 6/3/22 Thu 11/16/2313

15

16 CPS ALT 2: STRENGTHEN & IMPROVE PUMP STATION 1807 days Wed 1/23/19Thu 12/25/25

17 County Issues NTP: Consultant Design Contract Amendment 0 days Fri 2/14/20 Fri 2/14/20

18 CIP PACKAGE 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

19 Construction Contract 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

20 Design, Permit, & Bid (no in‐water work) 463 days Wed 1/23/19Fri 10/30/20

21 Construction 180 days Mon 11/2/20Fri 7/9/21 20

22 CIP PACKAGE 2 (SS1, SS2, SS3, SS4, SS5, FP1, FP2, MS1, CB, SM) 1200 days Fri 12/20/19 Thu 7/25/24

23 Construction Contract 2 ‐ Fish Passage Early Actions (FP1, FP2)440 days Fri 2/14/20 Thu 10/21/21

24 Design, Permit, & Bid (no in‐water work) 380 days Fri 2/14/20 Thu 7/29/21 17

25 Construction 260 days Fri 10/23/20 Thu 10/21/2124SS+180 days

26 Construction Contract 3 ‐ Soil Improvements ‐ Upland (SS1) 560 days Fri 12/20/19 Thu 2/10/22

27 Processing permit applications for in‐water geotechnical dril 240 days Fri 12/20/19 Thu 11/19/2017SS‐40 days

28 Supplemental Geotechnical Explorations (in‐water work) 240 days Fri 2/14/20 Thu 1/14/21 17

29 Design, Permit, & Bid (no in‐water work) 200 days Fri 1/15/21 Thu 10/21/2128

30 Construction 80 days Fri 10/22/21 Thu 2/10/22 29

31 Construction Contract 4 ‐ Mechanical Systems Early Actions (M520 days Fri 2/14/20 Thu 2/10/22

32 Design, Permit, & Bid (no in‐water work) 320 days Fri 2/14/20 Thu 5/6/21 17

33 Construction 200 days Fri 5/7/21 Thu 2/10/22 32

34 Construction Contract 5 ‐ Soil Improvements & Anchoring ‐ 
Pump House (SS2, SS3, SS5, SM)

920 days Fri 1/15/21 Thu 7/25/24

35 Design, Permit, & Bid (In‐Water Permit 1) 520 days Fri 1/15/21 Thu 1/12/23 28

36 Construction (in‐water/over‐water work) 400 days Fri 1/13/23 Thu 7/25/24 35

37 Construction Contract 6 ‐ Replace Control Building (CB) 760 days Fri 2/14/20 Thu 1/12/23

38 Design, Permit, & Bid (no in‐water work) 350 days Fri 2/14/20 Thu 6/17/21 17

39 Construction 240 days Fri 2/11/22 Thu 1/12/23 30,38

40 CIP PACKAGE 3 (FP3, MS2) 1530 days Fri 2/14/20 Thu 12/25/25

41 Construction Contract 7 ‐ Fish Passage & Mechanical In‐water 1530 days Fri 2/14/20 Thu 12/25/25

42 Stakeholder Coordination & Collect Baseline Info 720 days Fri 2/14/20 Thu 11/17/2217

43 Design, Permit, Bid, & Coordinate with Stakeholders (in‐wate650 days Fri 8/27/21 Thu 2/22/24 42SS+400 days

44 Construction (in‐water work) 480 days Fri 2/23/24 Thu 12/25/2543

45 CIP PACKAGE 4 (LE) 620 days Mon 6/20/22Fri 11/1/24

46 Construction Contract 8 ‐ Replace Large Engines (LE) 620 days Mon 6/20/22Fri 11/1/24

47 Design & Permit, & Bid (no in‐water work) 320 days Mon 6/20/22Fri 9/8/23

48 Construction 300 days Mon 9/11/23Fri 11/1/24 47

49

50 CPS ALT 3: ACCELERATE, STRENGTHEN & IMPROVE PUMP STATION1807 days Wed 1/23/19Thu 12/25/25

51 County Issues NTP: Consultant Design Contract Amendment 0 days Fri 2/14/20 Fri 2/14/20

52 CIP PACKAGE 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

53 Construction Contract 1 (HUE) 643 days Wed 1/23/19Fri 7/9/21

54 Design, Permit, & Bid (no in‐water work) 463 days Wed 1/23/19Fri 10/30/20

55 Construction 180 days Mon 11/2/20Fri 7/9/21 54

56 CIP PACKAGE 2 (SS1, SS2, SS3, SS4, FP1, FP2, MS1, CB) 800 days Fri 12/20/19 Thu 1/12/23

57 Construction Contract 2 ‐ Fish Passage Early Actions (FP1, FP2)440 days Fri 2/14/20 Thu 10/21/21

58 Design, Permit, & Bid (no in‐water work) 380 days Fri 2/14/20 Thu 7/29/21 51

59 Construction 260 days Fri 10/23/20 Thu 10/21/2158SS+180 days

60 Construction Contract 3 ‐ Soil Improvements & Anchoring ‐ 
(SS1, SS2, SS3)

800 days Fri 12/20/19 Thu 1/12/23

61 Processing permit applications for in‐water geotechnical dril 240 days Fri 12/20/19 Thu 11/19/2051SS‐40 days

62 Supplemental Geotechnical Explorations (in‐water work) 240 days Fri 2/14/20 Thu 1/14/21 51

63 Design, Permit, & Bid (no in‐water work) 280 days Fri 1/15/21 Thu 2/10/22 62

64 Construction 240 days Fri 2/11/22 Thu 1/12/23 63

65 Construction Contract 4 ‐ Mechanical Systems and Control 
Building (MS1, SS4, CB)

590 days Fri 2/14/20 Thu 5/19/22

66 Design, Permit, & Bid (no in‐water work) 350 days Fri 2/14/20 Thu 6/17/21 51

67 Construction 240 days Fri 6/18/21 Thu 5/19/22 66

68 CIP PACKAGE 3 (FP3, MS2, SS5, SM) 1530 days Fri 2/14/20 Thu 12/25/25

69 Construction Contract 5 ‐ Fish Passage & Mechanical In‐water
(FP3, MS2, SS5, SM)

1530 days Fri 2/14/20 Thu 
12/25/25

70 Stakeholder Coordination & Collect Baseline Info 720 days Fri 2/14/20 Thu 11/17/2251

71 Design, Permit, Bid, & Coordinate with Stakeholders (in‐wate650 days Fri 8/27/21 Thu 2/22/24 70SS+400 days

72 Construction (in‐water work) 480 days Fri 2/23/24 Thu 12/25/2571

73 CIP PACKAGE 4 (LE) 620 days Mon 6/20/22Fri 11/1/24

74 Construction Contract 6 ‐ Replace Large Engines (LE) 620 days Mon 6/20/22Fri 11/1/24

75 Design & Permit, & Bid (no in‐water work) 320 days Mon 6/20/22Fri 9/8/23

76 Construction 300 days Mon 9/11/23Fri 11/1/24 75

77

78 IN‐WATER WORK WINDOW (JULY 1 ‐ AUGUST 31) 1348 days Wed 7/1/20 Fri 8/29/25

CPS ALT 1: CONTINUE OPERATIONS - STATUS QUO

County Issues NTP: Consultant Design Contract Amendment

CIP PACKAGE 1 (HUE)

Construction Contract 1 (HUE)

CIP PACKAGE 2 (SS4, FP1, MS1)

Construction Contract 2 (SS4, FP1, MS1)

CIP PACKAGE 3 (SS5, FP3, MS2, SM)

Construction Contract 3 (SS5, FP3, MS2, SM)

CPS ALT 2: STRENGTHEN & IMPROVE PUMP STATION

County Issues NTP: Consultant Design Contract Amendment

CIP PACKAGE 1 (HUE)

Construction Contract 1 (HUE)

CIP PACKAGE 2 (SS1, SS2, SS3, SS4, SS5, FP1, FP2, MS1, CB, SM)

Construction Contract 2 - Fish Passage Early Actions (FP1, FP2)

Construction Contract 3 - Soil Improvements - Upland (SS1)

Construction Contract 4 - Mechanical Systems Early Actions (MS1, SS4)

Construction Contract 5 - Soil Improvements & Anchoring - Pump House (SS2, SS3, SS5, SM)

Construction Contract 6 - Replace Control Building (CB)

CIP PACKAGE 3 (FP3, MS2)

Construction Contract 7 - Fish Passage & Mechanical In-water (FP3, MS2)

CIP PACKAGE 4 (LE)

Construction Contract 8 - Replace Large Engines (LE)

CPS ALT 3: ACCELERATE, STRENGTHEN & IMPROVE PUMP STATION

County Issues NTP: Consultant Design Contract Amendment

CIP PACKAGE 1 (HUE)

Construction Contract 1 (HUE)

CIP PACKAGE 2 (SS1, SS2, SS3, SS4, FP1, FP2, MS1, CB)

Construction Contract 2 - Fish Passage Early Actions (FP1, FP2)

Construction Contract 3 - Soil Improvements & Anchoring - (SS1, SS2, SS3)

Construction Contract 4 - Mechanical Systems and Control Building (MS1, SS4, CB)

CIP PACKAGE 3 (FP3, MS2, SS5, SM)

Construction Contract 5 - Fish Passage & Mechanical In-water (FP3, MS2, SS5, SM)

CIP PACKAGE 4 (LE)

Construction Contract 6 - Replace Large Engines (LE)
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Figure 1-1. Planning-Level Schedule for CPS Alternatives
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TABLE A‐1. SCHEDULE ASSUMPTIONS BY TASK FOR EACH CAPITAL PROJECT STRATEGY ALTERNATIVE

BASIS OF SCHEDULE (AACE CLASS 5, CONCEPTUAL SCREENING) ‐ PRELIMINARY DRAFT

CAPITAL PROJECT STRATEGY (SUBTASK 600.1)

BLACK RIVER PUMP STATION IMPROVEMENTS, PHASE 1

11/15/2019 Estimated Schedule Durations (months)

Task Name
Duration 
shown in 
Schedule

Units
Conversion 
to Months

Design

Permitting 
(inclusive 

within 
Design)

County Procurement 
(100% Design to 

Award)
Construction

Schedule 
Reserve 

(TBD with 
County)

TOTAL 
DURATION 
(Months)

NOTES

CPS ALT 1: CONTINUE OPERATIONS ‐ STATUS QUO
Estimated start based on alternative selected by KC/FCD 

and completed Work Plan

   Consultant Design Contract Amendment NTP

   CIP PACKAGE 1 (HUE)

      Construction Contract 1 (HUE)

         Design, Permit, & Bid (no in‐water work) 463 days 23.15 19 6 4 23 See latest detailed project schedule for Phase 1

         Construction 180 days 9 9 9

   CIP PACKAGE 2 (SS4, FP1, MS1)

      Construction Contract 2 (SS4, FP1, MS1)

         Design, Permit, & Bid (no in‐water work) 320 days 16 12 6 4 16

         Construction 200 days 10 10 10

   CIP PACKAGE 3 (SS5, FP3, MS2, SM)

      Construction Contract 3 (SS5, FP3, MS2, SM)

         Design, Permit, Bid, & Coordinate with Stakeholders 

(in‐water work)
600 days

30 26 18 4 30

         Construction 380 days 19 19 19 Up to two years, 2 in‐water work windows

CPS ALT 2: STRENGTHEN & IMPROVE PUMP STATION

   Consultant Design Contract Amendment NTP

   CIP PACKAGE 1 (HUE)

      Construction Contract 1 (HUE)

         Design, Permit, & Bid (no in‐water work) 463 days 23.15 19 6 4 23 same as in Alt 1

         Construction 180 days 9 9 9 same as in Alt 1

   CIP PACKAGE 2 (SS1, SS2, SS3, SS4, SS5, FP1, FP2, MS1, 

CB, SM)

      Construction Contract 2 ‐ Fish Passage Early Actions 

(FP1, FP2)

         Design, Permit, & Bid (no in‐water work) 380 days 19 15 6 4 19

         Construction 260 days 13 13 13

      Construction Contract 3 ‐ Soil Improvements ‐ 

Upland (SS1)

         Supplemental Geotechnical Explorations (in‐water 

work, permit applications submitted by 2/5/2019)
240 days

12 0 8 4 2 2 12

Minimum 10‐month permitting for in‐water drilling 

assumed to start 2 months ahead of NTP under Subtask 

400.4; Procurement of Driller(s) concurrent with permitting.

         Design, Permit, & Bid (no in‐water work) 200 days 10 6 4 10

         Construction 80 days 4 4 4

      Construction Contract 4 ‐ Mechanical Systems Early 

Actions (MS1, SS4)

         Design, Permit, & Bid (no in‐water work) 320 days 16 12 4 16

         Construction 200 days 10 10 10

      Construction Contract 5 ‐ Soil Improvement & 

Anchoring ‐ Pump House (SS2, SS3, SS5, SM)

         Design, Permit, & Bid (in‐water work) 520 days 26 22 18 4 26

         Construction (in‐water/over‐water work) 400 days 20 20 20

      Construction Contract 6 ‐ Replace Control Building 

(CB)

         Design, Permit, & Bid (no in‐water work) 350 days 17.5 13.5 6 4 17.5

         Construction 240 days 12 12 12

   CIP PACKAGE 3 (FP3, MS2)

      Construction Contract 7 ‐ Fish Passage & Mechanical 

In‐water (FP3, MS2)

         Stakeholder Coordination & Collect Baseline Info 720 days 36 36 36

         Design, Permit, Bid, & Coordinate with Stakeholders 

(in‐water work)
650 days

32.5 28.5 18 4 32.5

         Construction (in‐water work) 480 days 24 24 24

   CIP PACKAGE 4 (LE)

      Construction Contract 8 ‐ Replace Large Engines (LE)

         Design & Permit, & Bid (no in‐water work) 320 days 16 12 6 4 16

         Construction 300 days 15 15 15 long‐lead procurement for large engines

CPS ALT 3: ACCELERATE, STRENGTHEN & IMPROVE 

PUMP STATION

   Consultant Design Contract Amendment NTP

   CIP PACKAGE 1 (HUE)

      Construction Contract 1 (HUE)

         Design, Permit, & Bid (no in‐water work) 463 days 23.15 19 4 23

         Construction 180 days 9 9 9

   CIP PACKAGE 2 (SS1, SS2, SS3, SS4, FP1, FP2, MS1, CB)

      Construction Contract 2 ‐ Fish Passage Early Actions 

(FP1, FP2)

         Design, Permit, & Bid (no in‐water work) 380 days 19 15 6 4 19

         Construction 260 days 13 13 13

      Construction Contract 3 ‐ Soil Improvements & 

Anchoring ‐ (SS1, SS2, SS3)

         Supplemental Geotechnical Explorations (in‐water 

work, permit applications submitted by 2/5/2019)
240 days

12 0 8 4 2 2 12

Minimum 10‐month permitting for in‐water drilling 

assumed to start 2 months ahead of NTP under Subtask 

400.4; Procurement of Driller(s) concurrent with permitting.

         Design, Permit, & Bid (no in‐water work) 280 days 14 10 6 4 14

         Construction 240 days 12 12 12

      Construction Contract 4 ‐ Mechanical Systems and 

Control Building (MS1, SS4, CB)

         Design, Permit, & Bid (no in‐water work) 350 days 17.5 13.5 4 17.5

         Construction 240 days 12 12 12

   CIP PACKAGE 3 (FP3, MS2, SS5, SM)

      Construction Contract 5 ‐ Fish Passage & Mechanical 

In‐water (FP3, MS2, SS5, SM)

         Stakeholder Coordination & Collect Baseline Info 720 days 36 36 36

         Design, Permit, Bid, & Coordinate with Stakeholders 

(in‐water work)
650 days

32.5 28.5 18 4 32.5

         Construction (in‐water work) 480 days 24 24 24

   CIP PACKAGE 4 (LE)

      Construction Contract 6 ‐ Replace Large Engines (LE)

         Design & Permit, & Bid (no in‐water work) 320 days 16 12 6 4 16

         Construction 300 days 15 15 15
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