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1.0 APPENDIX PURPOSE 

This Appendix is the cost estimate basis for the proposed modifications to the Lowell 
Creek Flood Diversion project. It provides the cost assumptions for materials, labor, 
equipment, and markups utilized in the cost estimate.  

2.0 PROJECT ALTERNATIVES AND MEASURES 

The alternatives below with Structural measures and Nonstructural measures were 
evaluated for this report. Below is the summary of the alternatives and its measures: 

I. Alternative #1:  No Action

II. Alternative #2:  Improve Existing Flood Diversion System
a. Nonstructural 3:  Tree removal
b. Structural 26:  Improve Low Flow Diversion System
c. Nonstructural 1:  Implement Early Warning System and Evacuation Plan
d. Structural 18:  Protect Tunnel Inlet from Landslide Blockage
e. Structural 14:  10-ft:  150-ft Extend Tunnel Outlet into Resurrection Bay
f. Structural 3:  Refurbish Existing Tunnel

III. Alternative #3A:  Enlarge Existing Flood Diversion System, 18-ft Tunnel
a. Nonstructural 3:  Tree removal
b. Structural 26:  Improve Low Flow Diversion System
c. Nonstructural 1:  Implement Early Warning System and Evacuation Plan
d. Structural 18:  Protect Tunnel Inlet from Landslide Blockage
e. Structural 14:  18-ft:  150-ft Extend Tunnel Outlet into Resurrection Bay
f. Structural 4:  Enlarge Existing Tunnel to 18 ft

IV. Alternative #3B:  Enlarge Existing Flood Diversion System, 24-ft Tunnel
a. Nonstructural 3:  Tree removal
b. Structural 26:  Improve Low Flow Diversion System
c. Nonstructural 1:  Implement Early Warning System and Evacuation Plan
d. Structural 18:  Protect Tunnel Inlet from Landslide Blockage
e. Structural 14:  18-ft:  150-ft Extend Tunnel Outlet into Resurrection Bay
f. Structural 4:  Enlarge Existing Tunnel to 24 ft

V. Alternative #4A:  Construct New Flood Diversion System, 18-ft Tunnel
a. Nonstructural 3:  Tree removal
b. Structural 1 & Structural 8:  Construct Additional 18-ft Tunnel and Diversion

Dam
c. Nonstructural 1:  Implement Early Warning System and Evacuation Plan
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d. Structural 18:  Protect Tunnel Inlet from Landslide Blockage
e. Structural 14:  18-ft:  150-ft Extend Tunnel Outlet into Resurrection Bay
f. Structural 3:  Refurbish Existing Tunnel

VI. Alternative #4B:  Construct New Flood Diversion System, 24-ft Tunnel
a. Nonstructural 3:  Tree removal
b. Structural 1 & Structural 8:  Construct Additional 24-ft Tunnel and

Diversion Dam
c. Nonstructural 1:  Implement Early Warning System and Evacuation Plan
d. Structural 18:  Protect Tunnel Inlet from Landslide Blockage
e. Structural 14:  24-ft:  150-ft Extend Tunnel Outlet into Resurrection Bay
f. Structural 3:  Refurbish Existing Tunnel

VII. Alternative #6A:  Floodway Through Town
a. Demolition
b. Construct Dike
c. Construct 2-lane highway viaduct to reconnect separated portion of

Seward to Alaska Highway System
d. Assessed Value - Fair Market Value

VIII. Alternative #6B:  Relocation of All Lowell Canyon Structures
a. Demo and Construct New Hospital
b. Demo and Construct New Apartment
c. Demo and Construct 17 New Houses
d. Land acquisition to relocate Seward area just north of the Safeway

IX. Alternative #6C:  Floodplain Relocation
a. Demo and Construct New Apartment
b. Demo and Construct 17 New Houses
c. Land acquisition to relocate Seward area just north of the Safeway

X. Alternative #6D:  Relocation of Residential Structures in Lowell Canyon
a. Demo and Construct 17 New Houses
b. Land acquisition to relocate Seward area just north of the Safeway

Please see Appendix C: Hydraulic and Structural Design for the detailed scope of work. 

3.0 ALTERNATIVES COST SUMMARY 

The summary of alternative costs is shown in Table 1. The estimated contract cost does 
not include escalation to the mid-point of construction. 
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Table 1. Alternative Costs. 
Alternative Estimated Contract Cost Contingency Total Costs 

1 $ - $ - $ - 
2 $42,157,265 $10,903,956 $53,061,221 

3A $121,646,936 $35,635,879 $157,282,815 
3B $241,807,536 $73,038,490 $314,846,026 
4A $92,784,771 $30,143,392 $122,928,162 
4B $130,027,204 $42,579,479 $172,606,683 
6A $245,803,016 $122,901,508 $368,704,524 
6B $76,473,639 $38,236,820 $114,710,459 
6C $36,308,039 $18,154,019 $54,462,058 
6D $29,198,232 $14,599,116 $43,797,348 

4.0 QUANTITIES 

Assumptions and concept quantities for each of the structural measures and 
nonstructural measures were provided from CEPOA-EC-G-HH Structural Designer. 
Please see Appendix C: Hydraulic and Structural Design for the detailed concept 
quantities. 

5.0 ESTIMATE SOFTWARE AND DATA SOURCES 

The construction cost estimate was developed using the following software, labor library, 
and equipment library: 

 MCACES 2nd Generation (MII) version 4.4 
 2018 Davis Bacon Wage Rates (South of 63rd) 
 2016 Engineer Pamphlet 1110-1-8, Equipment Region 9 
 2016 MII English Cost Book 

6.0 PROJECT MARKUPS 

 Prime Markups 
o Home Office Overhead (HOOH) (Running %) =6% 
o Profit (Profit Weighted Guidelines) =8% 
o Bond (Running %) =1% 

 Contingency – Varies from 28% to 33% for each alternative based on the 
Abbreviated Risk Analysis (ARA) (included in Section 9) 

 Pre-Construction Engineering and Design (PED) – Assume 15% of the total 
construction costs 



Lowell Creek Flood Diversion    
Appendix E: Cost Engineering  
 

E-4 

7.0 ESTIMATE ASSUMPTIONS 

The following bullets summarizes assumptions used in the development of the estimates.  

 Work schedule: 6/12 
 Class 4 cost estimate per ARA, ASTM E2516-11 Standard Cost Estimate 

Classification System, and Engineering Regulation 1110-2-1302 Civil Works Cost 
Engineering 

 2016 to 2019 cost book material price escalation = 6% running 
 2016 to 2019 equipment library escalation = 6% running 
 2018 to 2019 labor library escalation = 2% running 
 Structural 14 - Extend Tunnel Outlet into Resurrection Bay – Precast concrete 

flume fabricates and delivers to Seward from Tacoma, Washington. Steel piles 
are available in Alaska. 

 Structural 18 Protect Tunnel Inlet from Landslide Blockage – Steel girders 
fabricate and deliver to Seward from Anchorage, AK 

 Concrete and rebar for all structural measures are from Soldotna deliver to 
Seward 

 Mob/demob costs are included under Prime Division 01 General Requirements 
or as a percent allowance in the prime contractor markups for Field Office 
Overhead 

 Assume reduction labor productivity to 50% for measure Structural 14 – 10 ft/18 
ft/24 ft: 150 ft Extend Tunnel Outlet into Resurrection Bay and 20% to measure 
Structural 4 Enlarge Existing Tunnel, from 10 ft to 18 ft or 10 ft to 24 ft due to: 

o The tunnel construction would be constrained to a short season when 
water could be successfully diverted from the tunnel 

o Winter and spring months requiring the contractor to maintain a winter site 
o At the end of each construction season, the contractor would need to 

protect the portion of the work that had been completed from damage 
while the tunnel diverts summer flows 

o Summer flows may cause damage to the work between construction 
seasons necessitating repairs 

8.0 RECOMMENDED PLAN COST ESTIMATE 

This section documents the development of recommended plan cost estimate, which 
was completed using MCACES and included a Cost and Schedule Risk Analysis 
(CSRA) for contingency development. Alternative 4A from the final array of alternatives 
was selected as the recommended plan. Below are the measures in Alternative 4A: 
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 S8 - Construct New Diversion Dam, 30 ft Height 
 S1 - Construct New 18 ft Diameter Tunnel 
 NS3 – Remove Trees 
 S3 – Refurbish Existing Tunnel 
 S18 – Protect Tunnel Inlet from Landslide Blockage 
 S14 – 18 ft: 150 ft Extend Tunnel Outlet into Resurrection Bay 

8.1 Basis of Estimate 

Documents Referenced for Scope of Work: Alternatives Sketches, Quantities from 
Designers from H & H Section, and the Lowell Creek Flood Diversion Feasibility Study. 
A quantity summary by measures is presented in Attachment 2. Project conditions and 
construction costing were based upon the alternatives presented. Lands and Damages 
costs were provided by the Real Estate Branch of The Corps’ Alaska District (POA). 
The PED and supervision inspection and overhead (SIOH) were provided by the project 
management/plan formulation. 

8.2 Acquisition Plan 

The cost estimate assumes one contract being awarded for the total project 
construction. It is assumed that the bidding process would be unrestricted. All Prime 
and Sub-Contractors markups have been adjusted accordingly in the cost estimate. The 
cost estimate assumes that the Prime Contractor is a general civil/earthwork would sub 
majority of the work to the sub-contractors (concrete/asphalt/tunneling/drilled piers). 

8.3 Project Schedule 

It is estimated that overall construction duration from Notice to Proceed (NTP) to project 
completion is approximately 48 months based on the project measures developed in the 
MII cost estimate. The Cost and Schedule Risk Analysis (CSRA) indicated that this 
project could quite possibly extend to 70 months to complete. 
 

8.4 Construction Sequencing & Methodology 

 
Construction Season 1 (May 2026 – October 2026, Winter Shutdown (November 2026 -
April 2027): 
 

 Mobilization 

 Construct the following Measures: 
o NS3 – Remove Trees 

Selectively removing trees with a single trunk diameter at breast height 
that was 48 inches or larger and cut the trees into 4–8 ft sections. 

o S1 – Construct New 18 ft Diameter Tunnel 
Rock Excavation - It is assumed that tunnel construction will be by drill 
and blast methods.  

o Start Constructing – S14 – 18 ft: 150 ft Extend Tunnel Outlet into 
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Resurrection Bay Outfall construction will be similar to simple-span, 
pre-cast concrete bridge construction with land-based equipment being 
necessary to complete the structure. Multiple cranes may be 
necessary to lift the heavy flume elements into place. 

 Demobilization 
 
Construction Season 2 (May 2027 – October 2027), Winter Shutdown (November 2028-
April 2029): 
 

 Mobilization 

 Construct the following Measure: 
o Finish Constructing - S14 – 18’: 150’ Extend Tunnel Outlet into 

Resurrection Bay Outfall construction will be similar to simple-span, 
pre-cast concrete bridge construction with land-based equipment being 
necessary to complete the structure. Multiple cranes may be 
necessary to lift the heavy flume elements into place. 

o S1 - Construct New 18’ Diameter Tunnel 
Construct stabilizing shotcrete liner will be installed prior to forming and 
placing the concrete liner. Contact grouting will be accomplished after 
the concrete liner is placed to ensure full contact at the tunnel crown.  

o S8- Construct New Diversion Dam, 30 ft Height 
It is assumed that the diversion dam will be constructed of roller-
compacted concrete. The intake transition will require formed and 
carefully controlled concrete screeding and finishing. The diversion 
dam will include two 6-foot steel pipe conduits placed within the roller 
compacted concrete embankment of the dam. The conduits will be 
located near the north bank of Lowell Creek at the upstream end of the 
diversion dam and pass under the dam approximately 5 to 10 ft below 
the existing floor of the canyon. The conduits will be closed with steel 
cover plates on flanged ends. Streambed material will be used to bury 
the conduits once placed and sealed, and these conduits will remain 
buried for normal operations of the project.  

During construction or maintenance activities, water from Lowell 
Creek will be diverted through these conduits by excavating an 
upstream sump and siphoning water through these conduits using 
HDPE pipes which will be installed and removed as a part of 
construction or maintenance activities. Water passing through these 
conduits will discharge to the existing 10-ft tunnel. 

 Demobilization 
 
Construction Season 3 (May 2029 – October 2029) 
 

 Mobilization 

 Construct the following Measures: 
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o S3 – Refurbish Existing Tunnel 

Assumed demolition of the existing concrete liner and finishing the 
entire invert and damage to the walls and crown with 10,000 psi silica 
fume concrete. 

o S18 – Protect Tunnel Inlet from Landslide Blockage 
The tunnel inlet portal canopy is designed and construct as a steel-
frame structure with concrete footings tied into bedrock and a 
combination of site-cast and precast concrete decking. 

 Demobilization – Complete Project 
 

8.5 Equipment/Labor Availability and Distance Traveled 

The baseline estimate assumes all equipment and labor are available from Alaska, 
except for tunneling and constructing the drilled piers. Equipment and Labor for 
Tunneling and Drilled piers are assumed to be from the Lower 48. 

8.6  Effective Dates for Labor, Material, and Equipment Pricing 

The labor, equipment, and material pricing were developed using the MCACES 2016 
English Unit Cost Library, 2021 Alaska Labor Library, and the 2018 Equipment Library 
(Region IV) for the base cost estimates. Below is escalation to the labor, material, and 
equipment library: 
 

I. 2016 to 2021 labor library escalation = 10% (running %) 

II. 2018 to 2021 equipment library escalation = 4% (running %) 

 

8.7  Disposal Areas and Materials 

The baseline estimate assumes: 

I. All excavated materials are assumed to be disposal off project site. The estimate 
assumes a 8 miles round trip for disposal. 

II.  Precast concrete flume for measure S14 are fabricates and deliver to Seward, 
AK from Tacoma, Washington.  

III. Portland Cement Concrete materials are available and deliver from Seward, AK. 

IV. Other construction materials are available and deliver from Anchorage, AK to 
Seward, AK. 
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8.8  Project Markups/MCACES/TPCS 

8.8.1 Prime Contractor’s Markups 
 

 JOOH (Calc.) = 17.35% 

 HOOH (Running %) = 8% 

 Profit (Profit Weighted Guidelines) = 9.46% 

 Bond (Running %) = 2% 
 

8.8.2 Escalation 
 
Price levels have been escalated from effective price levels of the construction cost 
estimate for October 2021 to the mid-points of construction for the project. The 
appropriate escalation cost factors for each date and for each feature account have 
been calculated within the Total Project Cost Summary (TPCS). 

8.8.3 Contingency 
 
A Cost and Schedule Risk Analysis (CSRA) was completed in order to develop the 
contingency for the TSP MCACES cost estimate. The CSRA report, documenting the 
development of the risk-based contingency, is provided in Attachment 3. 

8.8.4 Overtime 
 
The estimate assumes 6-day work weeks, 12 hours per day. 

8.8.5 MCACES 
 
The construction cost estimate was developed using MCACES 2nd Generation (MII) 
estimating software in accordance with guidance contained in ER 1110-2-1302, Civil 
Works Cost Engineering. See Attachment 10 for the MII output report. 
 

8.8.6 Total Project Cost Summary Sheet (TPCS) 
 
The TPCS was prepared using the latest TPCS Excel spreadsheet provided by Walla 
Walla District. The TPCS incorporates the construction costs developed in MCACES, 
the project markups and functional costs referenced previously.  
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System," ASTM International, 100 Barr Harbor Drive, PO Box C700, West 
Conshohocken, PA. 

U.S. Army Corps of Engineers (USACE).  
2016. "Civil Works Cost Engineering," Engineer Regulation (ER) 1100-2-1302. 
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10.0 ATTACHMENTS 

10.1 ATTACHMENT 1 – Alternatives ARA Results and MCACES Cost Reports 

 

  



Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: ---

Total Estimated Construction Contract Cost = 34,324,430$

CWWBS Feature of Work Estimated Cost % Contingency $ Contingency Total

Abbreviated Risk Analysis
Lowell Creek
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

#2Alternative:

01   LANDS AND DAMAGES Real Estate -$                              0% -$                               -$                          

1 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES NS3 - Tree removal 1,479,986$               12% 177,219$                   1,657,205$                

2 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S26 - Improve Low Flow Diversion System 10,171,513$             16% 1,614,464$                11,785,977$              

3 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
NS1 - Implement Early Warning System and 
Evacuation Plan 30,328$                    29% 8,858$                       39,186$                     

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S18 - Protect Tunnel Inlet from Landslide 
Blockage 4,284,496$               38% 1,634,260$                5,918,756$                

5 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S14 - 10': 150' Extend Tunnel Outlet into 
Resurrection Bay 8,959,846$               38% 3,389,788$                12,349,634$              

6 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S3 - Refurbish Existing Tunnel 9,398,261$               33% 3,056,525$                12,454,786$              

7 0% -$                               -$                          

8 0% -$                               -$                          

9 0% -$                               -$                          

10 0% -$                               -$                          

11 0% -$                               -$                          

12 All Other -$                              0.0% 0% -$                               -$                          

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 5,107,475$               12% 631,868$                   5,739,343$                

14 31 CONSTRUCTION MANAGEMENT Construction Management 2,725,360$               14% 390,974$                   3,116,334$                

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                               
KEEP
KEEP Totals
KEEP Real Estate -$                              0% -$                               -$                          
KEEP Total Construction Estimate 34,324,430$             29% 9,881,113$                44,205,543$              
KEEP Total Planning, Engineering & Design 5,107,475$               12% 631,868$                   5,739,343$                
KEEP Total Construction Management 2,725,360$               14% 390,974$                   3,116,334$                
KEEP
KEEP Total Excluding Real Estate 42,157,265$             26% 10,903,956$              53,061,221$              
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $42,157k $48,699k $53,061k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analsyis.  Must include 

justification.  Does not allocate to Real Estate.
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Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: ---

Total Estimated Construction Contract Cost = 99,044,892$

CWWBS Feature of Work Estimated Cost % Contingency $ Contingency Total

Abbreviated Risk Analysis
Lowell Creek
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

#3AAlternative:

01   LANDS AND DAMAGES Real Estate -$                              0% -$                               -$                          

1 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES NS3 - Tree removal 1,479,986$               12% 177,219$                   1,657,205$                

2 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S26 - Improve Low Flow Diversion System 10,171,513$             16% 1,614,464$                11,785,977$              

3 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
NS1 - Implement Early Warning System and 
Evacuation Plan 30,328$                    29% 8,858$                       39,186$                     

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S18 - Protect Tunnel Inlet from Landslide 
Blockage 4,284,496$               38% 1,634,260$                5,918,756$                

5 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S14 - 18': 150' Extend Tunnel Outlet into 
Resurrection Bay 10,512,214$             38% 3,977,097$                14,489,311$              

6 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S4 - Enlarge Existing Tunnel to 18' 72,566,355$             35% 25,272,516$              97,838,871$              

7 0% -$                               -$                          

8 0% -$                               -$                          

9 0% -$                               -$                          

10 0% -$                               -$                          

11 0% -$                               -$                          

12 All Other -$                              0.0% 0% -$                               -$                          

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 14,737,880$             12% 1,823,288$                16,561,168$              

14 31 CONSTRUCTION MANAGEMENT Construction Management 7,864,164$               14% 1,128,177$                8,992,341$                

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                               
KEEP
KEEP Totals
KEEP Real Estate -$                              0% -$                               -$                          
KEEP Total Construction Estimate 99,044,892$             33% 32,684,414$              131,729,306$            
KEEP Total Planning, Engineering & Design 14,737,880$             12% 1,823,288$                16,561,168$              
KEEP Total Construction Management 7,864,164$               14% 1,128,177$                8,992,341$                
KEEP
KEEP Total Excluding Real Estate 121,646,936$           29% 35,635,879$              157,282,815$            
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $121,647k $143,029k $157,283k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analsyis.  Must include 

justification.  Does not allocate to Real Estate.
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Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: ---

Total Estimated Construction Contract Cost = 196,879,609$            

CWWBS Feature of Work Estimated Cost % Contingency $ Contingency Total

Abbreviated Risk Analysis
Lowell Creek
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

#3BAlternative:

01   LANDS AND DAMAGES Real Estate -$                              0% -$                               -$                          

1 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES NS3 - Tree removal 1,479,986$               12% 177,219$                   1,657,205$                

2 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S26 - Improve Low Flow Diversion System 10,171,513$             16% 1,614,464$                11,785,977$              

3 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
NS1 - Implement Early Warning System and 
Evacuation Plan 30,328$                    29% 8,858$                       39,186$                     

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S18 - Protect Tunnel Inlet from Landslide 
Blockage 4,284,496$               38% 1,634,260$                5,918,756$                

5 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S14 - 24': 150' Extend Tunnel Outlet into 
Resurrection Bay 24,301,073$             38% 9,193,850$                33,494,923$              

6 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S4 - Enlarge Existing Tunnel to 24' 156,612,213$           35% 54,542,972$              211,155,185$            

7 0% -$                               -$                          

8 0% -$                               -$                          

9 0% -$                               -$                          

10 0% -$                               -$                          

11 0% -$                               -$                          

12 All Other -$                              0.0% 0% -$                               -$                          

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 29,295,686$             12% 3,624,298$                32,919,984$              

14 31 CONSTRUCTION MANAGEMENT Construction Management 15,632,241$             14% 2,242,569$                17,874,810$              

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                               
KEEP
KEEP Totals
KEEP Real Estate -$                              0% -$                               -$                          
KEEP Total Construction Estimate 196,879,609$           34% 67,171,623$              264,051,232$            
KEEP Total Planning, Engineering & Design 29,295,686$             12% 3,624,298$                32,919,984$              
KEEP Total Construction Management 15,632,241$             14% 2,242,569$                17,874,810$              
KEEP
KEEP Total Excluding Real Estate 241,807,536$           30% 73,038,490$              314,846,026$            
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $241,808k $285,631k $314,846k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analsyis.  Must include 

justification.  Does not allocate to Real Estate.
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Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: ---

Total Estimated Construction Contract Cost = 75,545,327$

CWWBS Feature of Work Estimated Cost % Contingency $ Contingency Total

Abbreviated Risk Analysis
Lowell Creek
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

#4AAlternative:

01   LANDS AND DAMAGES Real Estate -$                              0% -$                               -$                          

1 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES NS3 - Tree removal 1,479,986$               12% 177,219$                   1,657,205$                

2 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S1 & S8 - Construct Additional Tunnel and 
Diversion Dam 49,840,042$             38% 19,038,239$              68,878,281$              

3 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
NS1 - Implement Early Warning System and 
Evacuation Plan 30,328$                    29% 8,858$                       39,186$                     

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S18 - Protect Tunnel Inlet from Landslide 
Blockage 4,284,496$               38% 1,634,260$                5,918,756$                

5 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S14 - 18': 150' Extend Tunnel Outlet into 
Resurrection Bay 10,512,214$             38% 3,977,097$                14,489,311$              

6 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S3 - Refurbish Existing Tunnel 9,398,261$               33% 3,056,525$                12,454,786$              

7 0% -$                               -$                          

8 0% -$                               -$                          

9 0% -$                               -$                          

10 0% -$                               -$                          

11 0% -$                               -$                          

12 All Other -$                              0.0% 0% -$                               -$                          

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 11,241,145$             12% 1,390,692$                12,631,836$              

14 31 CONSTRUCTION MANAGEMENT Construction Management 5,998,299$               14% 860,503$                   6,858,802$                

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                               
KEEP
KEEP Totals
KEEP Real Estate -$                              0% -$                               -$                          
KEEP Total Construction Estimate 75,545,327$             37% 27,892,197$              103,437,524$            
KEEP Total Planning, Engineering & Design 11,241,145$             12% 1,390,692$                12,631,836$              
KEEP Total Construction Management 5,998,299$               14% 860,503$                   6,858,802$                
KEEP
KEEP Total Excluding Real Estate 92,784,771$             32% 30,143,392$              122,928,162$            
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $92,785k $110,871k $122,928k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analsyis.  Must include 

justification.  Does not allocate to Real Estate.
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Project (less than $40M):
Project Development Stage/Alternative: 

Risk Category: Meeting Date: ---

Total Estimated Construction Contract Cost = 105,868,103$

CWWBS Feature of Work Estimated Cost % Contingency $ Contingency Total

Abbreviated Risk Analysis
Lowell Creek
Feasibility (Recommended Plan)
Moderate Risk: Typical Project Construction Type

#4BAlternative:

01   LANDS AND DAMAGES Real Estate -$                              0% -$                               -$                          

1 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES NS3 - Tree removal 1,479,986$               12% 177,219$                   1,657,205$                

2 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S1 & S8 - Construct Additional Tunnel and 
Diversion Dam 66,373,959$              38% 25,353,977$               91,727,936$              

3 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
NS1 - Implement Early Warning System and 
Evacuation Plan 30,328$                    29% 8,858$                       39,186$                    

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S18 - Protect Tunnel Inlet from Landslide 
Blockage 4,284,496$               38% 1,634,260$                5,918,756$                

5 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S14 - 24': 150' Extend Tunnel Outlet into 
Resurrection Bay 24,301,073$              38% 9,193,850$                33,494,923$              

6 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S3 - Refurbish Existing Tunnel 9,398,261$               33% 3,056,525$                12,454,786$              

7 0% -$                               -$                          

8 0% -$                               -$                          

9 0% -$                               -$                          

10 0% -$                               -$                          

11 0% -$                               -$                          

12 All Other -$                              0.0% 0% -$                               -$                          

13 30 PLANNING, ENGINEERING, AND DESIGN Planning, Engineering, & Design 15,753,174$              12% 1,948,895$                17,702,068$              

14 31 CONSTRUCTION MANAGEMENT Construction Management 8,405,927$               14% 1,205,897$                9,611,824$                

XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                               
KEEP
KEEP Totals
KEEP Real Estate -$                              0% -$                               -$                          
KEEP Total Construction Estimate 105,868,103$            37% 39,424,688$               145,292,791$            
KEEP Total Planning, Engineering & Design 15,753,174$              12% 1,948,895$                17,702,068$              
KEEP Total Construction Management 8,405,927$               14% 1,205,897$                9,611,824$                
KEEP
KEEP Total Excluding Real Estate 130,027,204$            33% 42,579,479$               172,606,683$            
RANGE Base 50% 80%
RANGE Confidence Level Range Estimate ($000's) $130,027k $155,575k $172,607k
KEEP * 50% based on base is at 5% CL.

Fixed Dollar Risk Add: (Allows for additional risk to 
be added to the risk analsyis.  Must include 

justification.  Does not allocate to Real Estate.
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Lowell Creek Flood Diversion 
Appendix E: Cost Engineering 

E-1

10.2 ATTACHMENT 2 – Conceptual Sketches and Quantities 
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TUNNEL
AXIS

TYP INVERT ANCHOR PLATE DETAIL
SCALE:  1" = 1'-0"

A4
S-501 S-502

NOTES:

1. FLAT BAR SPACING OF 47
8" IS BASED ON

SPACING ALONG THE CENTERLINE OF THE
ANCHOR PLATE PRIOR TO BENDING.

2. SLOTTED HOLES AT END OF ANCHOR PLATE
ARE POSITIONED TO ALLOW INSTALLATION
OF THE ANCHOR PLATE AFTER ANCHOR
BOLTS HAVE BEEN SET.

3. 283 REQUIRED WITH 10' 43
8" CENTERLINE

BEND RADIUS.

C
L R

AD
IU

S = R
10'-4 3

8 "

3
4" PLATE

EXPANDED PLAN

EDGE VIEW AFTER BENDING

4"

8"

41
2"

TYP
BLEED HOLE SPACING

411
16"

TYP

2 @ 195
16" = 3'-25

8"

8 @ 47
8" = 3'-3"

ANCHOR HOLE SPACING

11
2" Ø HOLE,

TYP OF 6

15
16" x 11

2" SLOTTED
HOLE, TYP OF 2

15
16" Ø HOLE

11
2" x 5" SLOTTED

HOLE, TYP OF 6

4'

BLEED HOLES NOT
SHOWN FOR CLARITY

EXPANDED ASSEMBLED PLAN

TYP
1

4       21
2 - 51

4

1
4       21

2 - 51
4

S3:  SKETCH 5
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STA 2+62

21 x 40 LB/YD RAILS PER 1984 REPAIR REPORT

NEW INVERT-RAIL PLAN
SCALE:  1/4" = 1'-0"

A2
S-101 S-201

BUTTED SPLICE WITH
WELDED SIDE PLATE, SEE
SKETCH 7.  TYPICAL

NEW 20' LONG INVERT
ARMORING, TYPICAL

(E) 40 LB/YD RAILS, FIVE ON EACH SIDE
OF TUNNEL CENTERLINE.  GAP
BETWEEN GROUPS OF FIVE WAS
FORMED BY THE REMOVAL OF THE
CENTER 11 RAILS DURING THE 1984
REPAIRS.

3'
-4

"
TY

P

NEW INVERT ANCHOR PLATE, SEE
SKETCH 4, TYPICAL.  NOTE THAT FINAL
POSITION SHALL BE ADJUSTED THE
MINIMUM AMOUNT NECESSARY TO
PREVENT FOULING WITH ENDS OF
EXISTING RAIL MOUNTING CHANNELS.

6'
-8

"
TY

P

S3:  SKETCH 6NOTE:  DIMENSIONS
SHOWN ARE ALONG
SLOPED FLOOR OF
TUNNEL

20
' FBG-1 (SHOWN) THRU FBG-94

DEMO APPROXIMATELY 2' OF THE
(E) INVERT UPSTREAM FROM STA
2+62 AND MAKE A SMOOTH
TRANSITION TO THE NEW TOP OF
CONCRETE ELEVATION NOMINALLY
1

2" ABOVE TOP OF RAIL AT STA 2+62.
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FLAT BAR SPLICE DETAIL
SCALE:  3" = 1'-0"

A7
S-501 S-502

S3:  SKETCH 7

1
8"

MAX

PLATE 3 8" x 2" x 3"

1"
 ±

TOP AND
BOTH SIDES1

4

2" x 4" FLAT BAR,
TYPICAL

4"
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TUNNEL
AXIS

STA 21+51 INVERT ANCHOR PLATE DETAIL
SCALE:  1" = 1'-0"

A5
S-501 S-502

NOTES:

1. FLAT BAR SPACING OF 5" IS BASED ON
SPACING ALONG THE CENTERLINE OF THE
ANCHOR PLATE PRIOR TO BENDING.

2. SLOTTED HOLES AT END OF ANCHOR PLATE
ARE POSITIONED TO ALLOW INSTALLATION
OF THE ANCHOR PLATE AFTER ANCHOR
BOLTS HAVE BEEN SET.

3. ONE (1) REQUIRED WITH 24' 13
8" BEND

RADIUS.

4. REQUIRED SKEW OF FLAT BAR TO
INCREASE SPACING IS NOT SHOWN IN
EXPANDED ASSEMBLED PLAN.

3
4" PLATE

EXPANDED PLAN

EDGE VIEW AFTER BENDING

4"

8"

4"
TYP

BLEED HOLE SPACING

41
8"

TYP

2 @ 197
8" = 3'-33

4"

8 @ 5" = 3'-4"

ANCHOR HOLE SPACING

11
2" Ø HOLE,

TYP OF 6

15
16" x 11

8" SSL,
TYP OF 2

15
16" Ø HOLE

11
2" x 5" SLOTTED

HOLE, TYP OF 6

4'

BLEED HOLES NOT
SHOWN FOR CLARITY

EXPANDED ASSEMBLED PLAN

TYP
1

4       21
2 - 51

4

1
4       21

2 - 51
4

S3:  SKETCH 10
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8 "

STA 21+51
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TUNNEL
AXIS

FLAT ANCHOR PLATE DETAIL
SCALE:  1" = 1'-0"

A6
S-501 S-502

3
4" PLATE

PLAN

EDGE VIEW

4"

8"

41
2"

TYP
BLEED HOLE SPACING

41
2"

TYP

2 @ 201
2" = 3'-5"

8 @ 51
8" = 3'-5"

ANCHOR HOLE SPACING

11
2" Ø HOLE,

TYP OF 6

15
16" Ø HOLE,

TYP OF 3

11
2" x 5" SLOTTED

HOLE, TYP OF 6

4'-2"

BLEED HOLES NOT
SHOWN FOR CLARITY

ASSEMBLED PLAN

TYP
1

4       21
2 - 51

4

1
4       21

2 - 51
4

S3:  SKETCH 11

NOTES:

1. FLAT BAR SPACING IS 5 1/8"

2. 17 FLAT ANCHOR PLATES
REQUIRED

3. FLAT ANCHOR PLATES ARE
NUMBERED FAP1 THRU
FAP17 ON SKETCH 1
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Nguyen, Binh T CIV USARMY CEPOA (USA)

From: Chalup, Coleman J CIV USARMY CEPOA (USA)
Sent: Thursday, October 29, 2020 12:07 PM
To: Nguyen, Binh T CIV USARMY CEPOA (USA)
Cc: Howard, Brent S (Steven) CIV USARMY CEPOA (USA); Tedrick, Robert C CIV USARMY 

CEPOA (USA)
Subject: Lowell Creek Tree Removal

Binh, 

Robert called me and the assumption for how many trees that need to be removed sounds reasonable to me. I think 
that we should cut the trees into 4-8’ sections and let them lay/rot. It sounds like a lot of added cost for removing the 
trees from the area.  

The other thing I think we should assume is that we will replant some trees (1-2) where we remove the large one to help 
promote regrowth and limit concerns for slope stability/increased erosion. 

Thank you, 

Coleman J. Chalup, P.E. 
Dam Safety Program Manager 
Lead Engineer Moose Creek Dam 
Geotechnical and Materials Section 
U.S. Army Corps of Engineers - Alaska District 
coleman.j.chalup@usace.army.mil 
O: 907-753-2686 
C: 907-223-9298 



Lowell Creek Tunnel Feasibility Study
Seward, Alaska

R. Tedrick
11/18/2019

Item Fabrication as needed Description Specification Unit Length/Area Width/Diameter Thickness Count Wt./Unit Total Length Total Vol./Area Total Weight Comments

Create new 18' Ø Horseshoe Tunnel Feet 2,139 Ft. 18 Ft. 18.0 in. 1 ea. 2,139 Ft.
Added 50 feet to tunnel length to account for outlet structure 
needed to tie into new outfall extension

Concrete Cu. Yds. 92 Sq. Ft. 1 ea. 2,139 Ft. 7,288 Cu. Yds. Used circular area for tunnel x-section, close to horseshoe
20' long 2" x 4" Steel Flat Bar for Armor Steel Flat Bar ASTM A36 Tons 20 Ft. 2.0 in. 4.0 in. 4066 ea. 490 PCF 81,320 Ft. 4,518 Cu. Ft. 1,107 tons "Rail" replacement

Typical bent Anchor Plates Steel Plate ASTM A36 Tons 14 Ft. 8 Ft. 0.8 in. 322 ea. 490.00 PLF 4,615 Ft. 192 Cu. Yds. 47.1 tons
Similar to Sketch 5 from S3 Refurbish (E) Tunnel, Scaled up 
for 18' diameter tunnel

Weld Flat Bars to Anchor Plates 1/4" Fillet Weld Feet 2.50 in. 48950 ea. 10,198 Ft. Skip weld, 4 per "rail" to each anchor plate
Provide flat bar Splice Plates Steel Plate ASTM A36 Lbs. 3.00 in. 2 in. 3/8 in. 4066 ea. 490 PCF 5.3 Cu. Ft. 2,594 Lbs.
Weld flat bar Splice Plates 1/4" Fillet Weld Feet 7.00 in. 4066 ea. 2,372 Ft. Field weld in tunnel
Finish Concrete Surface - Steel Trowel Sq. Ft. 2,139 Ft. 18 Ft. 1 ea. 2,139 Ft. 38,502 Sq. Ft. Perhaps machine finished?

Build new 18' Ø Horseshoe Tunnel Feet 2,220 Ft. 18 Ft. 18.0 in. 1 ea. 2,220 Ft.
Added 50 feet to tunnel length to account for outlet structure 
needed to tie into new outfall extension

Concrete Cu. Yds. 92 Sq. Ft. 1 ea. 2,220 Ft. 7,564 Cu. Yds. Used circular area for tunnel x-section, close to horseshoe
20' long 2" x 4" Steel Flat Bar for Armor Steel Flat Bar ASTM A36 Tons 20 Ft. 2.0 in. 4.0 in. 4218 ea. 490 PCF 84,360 Ft. 4,687 Cu. Ft. 1,148 tons "Rail" replacement
Typical bent Anchor Plates Steel Plate ASTM A36 Tons 14 Ft. 8 Ft. 0.8 in. 334 ea. 490.00 PLF 4,787 Ft. 199 Cu. Yds. 48.9 tons

( ) , p
for 18' diameter tunnel

Weld Flat Bars to Anchor Plates 1/4" Fillet Weld Feet 2.50 in. 50768 ea. 10,577 Ft. Skip weld, 4 per "rail" to each anchor plate
Provide flat bar Splice Plates Steel Plate ASTM A36 Lbs. 3.00 in. 2 in. 3/8 in. 4218 ea. 490 PCF 5.5 Cu. Ft. 2,691 Lbs.
Weld flat bar Splice Plates 1/4" Fillet Weld Feet 7.00 in. 4218 ea. 2,461 Ft. Field weld in tunnel
Finish Concrete Surface - Steel Trowel Sq. Ft. 2,220 Ft. 18 Ft. 1 ea. 2,220 Ft. 39,960 Sq. Ft. Perhaps machine finished?

Bedrock Excavation (hard rock - not scaling) Cu. Yds. 350 Cu. Yds. Dropping down to tunnel entrance
Soil Excavation (45' below current valley bottom) Cu. Yds. 150,500 Cu. Yds.
Concrete Placement Roller compacted Cu. Yds. 67,000 Cu. Yds.
Concrete Placement Formed for Intake Cu. Yds. 400 Cu. Yds.
Backfill Excavation - Conc. Cu. Yds. 83,500 Cu. Yds. I didn't include the rock cut volume as this doesn't get filled

Notes:
2.  I've likely caused some confusion regarding how deep I've assumed our excavation will be.  I dropped the existing grade 5' vertically to give about 3' of "non-rock" overburden on the valley side slopes.  I then found where the side slope to valley floor grade break happens (for the lowered surface) and went 40 feet lower 
than the lower of the two edges (right side or left side).  Thus sometimes I've mentioned 40', but total depth is closer to 45 as the existing surface was already dropped 5.

Structural Quantity Take-Off for S1 & S8 Construct Additional Diversion Dam and Tunnel; and S4 Enlarge Existing Tunnel (which includes a new dam)

S4 Enlarge Existing Tunnel

S1 Construct New Tunnel

S8 Construct New Diversion Dam (assumed the same for 
Alt 3 and Alt 4)

1.  Quantities have skyrocketed due to excavation to 45' below current grade, need borings to determine depth to bedrock.  Valley walls are very steep, and when slope was projected to estimate bedrock surface, resulting depths to bedrock were far beyond the 45' depth of excavation assumed.

Lowell Creek Tunnel Feasibility Study Quantities Take-Off.xlsx



Lowell Creek Tunnel Feasibility Study
Seward, Alaska

R. Tedrick
11/05/2019

Item Fabrication as needed Description Specification Unit Length Width/Diameter Thickness Count Wt./Unit Total Length Total Vol./Area Total Weight Comments

Invert from STA 2+62 to STA 22+09 Hydrodemolition Cu. Yds. 1,947 Ft. 10 Ft. 7.5 in. 1 ea. 1,947 Ft. 450 Cu. Yds. See Sketch 2, Depth of hydrodemolition is hard to control.
PH Reduction for Demolition Material Treat w/ CO2 450 Cu. Yds. Tanks and bubbler system

Linear Repairs Cu. Ft. 24 Ft. 20 in. 2.50 in. 3 ea. 72 Ft. 25.0 Cu. Ft.
Saw-Cut @ 45 degree bevel - Linear Repair Feet 24 Ft. 6 ea. 144 Ft. Provide undercut edge
Surface Repairs Cu. Ft. 17 in. 17 in. 2.50 in. 100 ea. 41.7 Cu. Ft.
Saw-Cut @ 45 degree bevel - Surface Repair Feet 17 in. 400 ea. 567 Ft. Provide undercut edge
PH Reduction for Demolition Material Treat w/ CO2 Cu. Ft. 33.7 Cu. Ft. Tanks and bubbler system

New 10,000 psi Silica Fume Concrete Cu. Yds. 1,947 Ft. 10 Ft. 6.8 in. 1 ea. 1,947 Ft. 410 Cu. Yds.

Place and finish in confined tunnel.  Screed rails shot to tunnel 
sides.  Finishing and screeding platform supported by screed 
rails

Drill (E) rock and concrete for Anchor Plate
Anchor Rods 7/8" Ø drill Feet 14 in. 7/8 in. 879 ea. 1,026 Ft.

Roto-hammer, rock easier to drill than concrete. Base on
10,000 psi concrete dirlling

Provide 3/4" Ø x 18" long threaded anchor rods 3/4" Ø x 18" long A307 Lbs. 18 in. 3/4 in. 879 ea. 490 PCF 1,319 Ft. 1,982 Lbs. Fully threaded
Plate washers for anchor rods Steel Plate ASTM A36 Lbs. 2.5 in. 2.5 in. 5/16 in. 879 ea. 490 PCF 1.0 Cu. Ft. 487 Lbs. Portland Bolt Standard Product
Epoxy 3/4" Ø bolts in drilled holes 3/4" Ø bolts Hilti HIT HY 200 Each 879 ea.
Typical bent Anchor Plates Steel Plate ASTM A36 Tons 4 Ft. 8 in. 3/4 in. 283 ea. 490 PCF 1,132 Ft. 47.2 Cu. Ft. 11.6 tons See Sketch 5 for required holes and bending
STA 21+51 Anchor Plate Steel Plate ASTM A36 Lbs. 4 Ft. 8 in. 3/4 in. 1 ea. 490 PCF 4 Ft. 0.2 Cu. Ft. 82 Lbs. See Sketch 10 for required holes and bending
Flat Anchor Plates Steel Plate ASTM A36 Lbs. 4.17 Ft. 8 in. 3/4 in. 9 ea. 490 PCF 38 Ft. 1.6 Cu. Ft. 766 Lbs. See Sketch 11 for required holes
20' long 2" x 4" Steel Flat Bar for Armor Steel Flat Bar ASTM A36 Tons 20 Ft. 2.0 in. 4.0 in. 980 ea. 490 PCF 19,600 Ft. 1,089 Cu. Ft. 267 tons "Rail" replacement
Weld Flat Bars to Anchor Plates 1/4" Fillet Weld Feet 2.50 in. 11720 ea. 2,442 Ft. Skip weld, 4 per "rail" to each anchor plate
Provide flat bar Splice Plates Steel Plate ASTM A36 Lbs. 3.00 in. 2 in. 3/8 in. 980 ea. 490 PCF 1.3 Cu. Ft. 625 Lbs.
Weld flat bar Splice Plates 1/4" Fillet Weld Feet 7.00 in. 980 ea. 572 Ft. Field weld in tunnel
Finish Concrete Surface - Steel Trowel Sq. Ft. 1,947 Ft. 10 Ft. 1 ea. 1,947 Ft. 19,470 Sq. Ft. Hand work in tunnel reaching down from platform, most curved

Drill for #3 hook bars in (E) rock and concrete 7/16" Ø drill Feet 8 in. 7/16 in. 51 ea. 34 Ft. Roto--hammer, base on rock drilling rates
Provide #3 hook bars (90 debree hooks #3 rebar 90˚ hook ASTM A615, Gr. 40 Lbs. 18 in. 3/8 in. 51 ea. 0.376 PLF 77 Ft. 29 Lbs.
Epoxy #3 hook bars in drilled holes 8" deep hole Hilti HIT HY 200 Each 51 ea.
Provide and tie in place #6 hoop bar #6 rebar ASTM A615, Gr. 60 Lbs. 24 Ft. 3/4 in. 3 ea. 1.502 PLF 72 Ft. 108 Lbs.
Form and Place Concrete Patch 8,000 psi marine Cu. Ft. 24 Ft. 20 in. 2.50 in. 3 ea. 72 Ft. 8.3 Cu. Ft.

Form and Place Concrete Patch 8,000 psi marine Cu. Ft. 17 in. 17 in. 2.50 in. 100 ea. 41.7 Cu. Ft. Form on curved wall and crown surfaces

Drill 2" Ø holes in crown at 50' spacing 2" Ø drill Feet 9 in. 2 in. 43 ea. 32 Ft. Overhead drilling in tunnel
Fill crown void with non-shrink grout Pumpable grout Cu. Yds. 2,070 Ft. 6 Ft. 3.00 in. 1 ea. 2,070 Ft. 150 Cu. Yds. Qty. includes 30% waste.  Overhead filling of void in tunnel

Wall and Crown Surface - Surface Repairs

Contact Grout Crown

Structural Quantity Take-Off for S3:  Refurbish Existing Tunnel

Demolition of Existing 10,000 psi concrete

Wall and Crown Surface - Linear Repairs

Demolition of Existing 4,000 psi concrete

Repair Invert with Armor and Concrete

Lowell Creek Tunnel Feasibility Study Quantities Take-Off.xlsx



Lowell Creek Tunnel Feasibility Study
Seward, Alaska

R. Tedrick
4/15/2020

Item Fabrication as needed Description Specification Unit Length Width/Diameter Thickness Count Wt./Unit Total Length Total Vol./Area Total Weight Comments

P03 - P05 Pipe Can ASTM A252 Gr 3 (Mod) Feet 325 Ft. 10 Ft. 1.00 in. 1 ea. 1272.11 PLF 325 Ft. 206.7 tons
Coal Tar Epoxy Coat Exterior & Field Splices.  See sketches 
for individual pile lengths of 90', 110', & 125'

Drill can into soils Thru center Feet 98 Ft. 10 Ft. 1 ea. 98 Ft. Drill thru center of cans and advance cans into gravel soils
Drill can into bedrock Thru center Feet 132 Ft. 10 Ft. 1 ea. 132 Ft. Drill thru center of cans and advance cans into bedrock
Remove soil/rock cuttings from inside of can Feet 173 Ft. 10 Ft. 1 ea. 173 Ft. 503 Cu. Yds. Cuttings removed after cans installed
Concrete fill 4,000 psi concrete Feet 268 Ft. 9.833 Ft. 1 ea. 754 Cu. Yds. Gross concrete fill from points of fixity to top of piles

Vertical rebar cage of #11 bars with lap splices. 
60 bars per pile. ASTM A615 Gr. 60 Feet 18,000 Ft. 1 ea. 5.31 PLF 18,000 Ft. 47.8 tons

Assumes 40' & 60' sticks of rebar and 54" staggered lap 
splices.  16,890 feet of rebar placed, additional bar is waste 
related to staggered splicing requirements

Spiral rebar cage confinement of #4 bars ASTM A615 Gr. 60 Feet 31,292 Ft. 1 ea. 0.668 PLF 31,292 Ft. 10.5 tons 3" pitch assumed, no splice for spiral bars assumed

22' long x 12' wide x 4' Avg. thickness 8,000 psi marine Cu. Yds. 22 Ft. 12 Ft. 4 Ft. 3 ea. 160 PCF 117 Cu. Yds. 253.4 tons Assume 8,000 psi marine concrete
Lift caps onto drilled piers 3 ea. 84.5 tons each

Cast-in-Place concrete to tie pile caps to piles 2 ea.
No scope developed for feasibility level, work is elevated and 
capacity must be significant for seismic loads

1) At end of Demo'd. (E) outfall 4,000 psi concrete Cu. Yds 22 Ft. 5 Ft. 4 Ft. 1 ea. 150 PCF 16 Cu. Yds. 33.0 tons
2) At end of (E) Flume 4,000 psi concrete Cu. Yds 22 Ft. 10 Ft. 7 Ft. 1 ea. 150 PCF 57 Cu. Yds. 116 tons
Rock & (E) concrete scaling for 1) Cu. Yds 5 Ft. 20 Ft. 4 Ft. 1 ea. 15 Cu. Yds.
Rock & (E) concrete scaling for 2) Cu. Yds 10 Ft. 20 Ft. 7 Ft. 1 ea. 52 Cu. Yds.
Demo. (E) concrete between 1) and 2) Cu. Yds 51 Ft. 30 Sq. Ft. 1 ea. 150.00 PCF 57 Cu. Yds. 115 tons

12" thick flume w/ 18.5' bottom width 8,000 psi marine Cu. Yds. 50 Ft. 42.1 Sq. Ft. 4 ea. 170.00 PCF 200 Ft. 312 Cu. Yds. 716 tons prestressed for camber and crack control not yet completed

floor embeds for armor attachment Steel plate ASTM A36 Tons 214.00 in. 8.00 in. 3/4 in. 44 ea. 490.00 PCF 785 Ft. 32.7 Cu. Ft. 8.0 tons
punched w/ 42x 1 1/2" x 5" slotted holes to facilitate flush 
placement

7/8" Ø x 9" long headed anchor studs (HAS) Each 9.00 in. 7/8 in. 968 ea. 490.00 PCF 5,381 Cu. in. 1,526 Lbs. 22 each machine welded to floor plates

wall embeds for armor attachment Steel plate ASTM A36 Tons 24.00 in. 8.00 in. 3/4 in. 72 ea. 490.00 PCF 144 Ft. 6.0 Cu. Ft. 1.5 tons
punched w/ 4x 1 1/2" x 5" slotted holes to facilitate flush 
placement

7/8" x 9" long HAS for wall armor plates Each 9.00 in. 7/8 in. 216 ea. 490.00 PCF 1,201 Cu. in. 340 Lbs. 3 each machine welded to wall plates
sand blast or green cut surface to achiive 1/4" 
amplitude for bonding of CIP Sq. Ft. 50 Ft. 23.4 Ft. 4 ea. 4,628 Sq. Ft. Area of armor plates has been subtracted
Bent  Base Plates for Bent HSS Struts Steel plate, Bent ASTM A36 Tons 20.00 in. 18.00 in. 1  in. 40 ea. 490.00 PCF 67 Ft. 8.3 Cu. Ft. 2.0 tons Anchored to top of walls at 10' spacing, not yet detailed

Bent HSS 12x12x5/8 Struts HSS (tube) ASTM A500, Gr B Tons 382.00 in. 12.00 in. 5/8 in. 20 ea. 93.14 PLF 637 Ft. 29.6 tons
5/16" fillet weld all around at each end to base plate.  Bent on 
a 28'-0" centerline radius and ends cut to fit.

7/16" fillet weld HSS to Base Plates Weld 7/16" fillet Feet 58.00 in. 40 ea. 193 Ft.
Lift Flume Sections onto Pile Caps Critical Lift - 2 cranes Tons 180 tons Land based crane lifts

Make connection to concrete pile cap or similar CIP concrete 20.5 Ft. 12 Ft. 5 ea. No details at this time, significant seismic forces
Provide 2" x 4" flat bar armor "rails" Steel flat bar ASTM A36 Tons 50 Ft. 2.00 in. 4.00 in. 212 ea. 490.00 PCF 10,600 Ft. 588.9 Cu. Ft. 144.3 tons 43 in floor and 5 each side of flume invert
Weld flat bar armor "rails" in place Weld 1/4" field fillet Feet 10.00 in. 1908 ea. 19,080 Ft.
CIP Concrete, 10,000 psi silica fume CIP concrete 10,000 psi silica fume Cu. Yds. 50 Ft. 4 ea. 150.00 PCF 200 Ft. 42 Cu. Yds.
Finishing CIP concrete Steel Trowel Sq. Ft. 50 Ft. 18 Ft. 4 ea. 3,600 Sq. Ft.

Structural Quantity Take-Off for S14-18':  Extend Tunnel Outlet 150' to Protect Road

Drilled Piers - Rolled and Welded Pipe Can

Precast Concrete Pile Caps

Cast-In_Place Flume Foundations

Precast Concrete Flume Sections

Field Concrete Work for Flume

Lowell Creek Tunnel Feasibility Study Quantities Take-Off (003).xlsx



Lowell Creek Tunnel Feasibility Study
Seward, Alaska

R. Tedrick
2/19/2021

Item Fabrication as needed Description Specification Unit Length/Area Width/Diameter Thickness Count Wt./Unit Total Length Total Vol./Area Total Weight Comments

Remove overburden and scale existing slope Work on 60˚ slope Cu. Yd. 23,520 Sq. Ft. 1 ea. 2,240 Cu. Yds.
Area shown is 3D footprint, 2D footprint is 4,300 Sq. Ft..
Assumes about 3' thickness removal perpendicular to slope

Cut and remove existing trees from same area Work on 60˚ slope Sq. Ft. 23,520 Sq. Ft. Mostly spruce and alder, not thick, largest tree ~ 12" Ø

Concrete footprint area Work on 60˚ slope Sq. Ft. 3,584 Sq. Ft. 2,170 Sq. Ft. 3D & 2D areas shown, Assume "rock anchors" at 4' spacing
Drill existing rock for rebar "rock anchors" Work on 60˚ slope Feet 24 in. 1 1/16 in. 154 ea. 308 Ft.
Epoxy #8 180˚ hood bars into drilled holes Work on 60˚ slope Hilti HIT HY 200 Each 24 in. 154 ea. 308 Ft.
Provide #8 rebar with 180˚ hook at one end ASTM A615, Gr. 60 Feet 60 in. 1 in. 154 ea. 2.67 PLF 770 Ft. 2,056 Lbs.
Formwork for foundation concrete Work on 60˚ slope custom timber forms Sq. Ft. 6,748 Sq. Ft. 1 ea. 6,748 Sq. Ft. Assume difficult forming as steep slope and irregular surface
Place rebar and embeds for footings Work on 60˚ slope Tons 490 PCF 1,270 Cu. Ft. 311.2 tons Assume rebar and embeds are 5% of concrete volume
place concrete Work on 60˚ slope f`c = 5,000 psi Cu. Yd. 1 ea. 336 Cu. Yds. U-shaped 45˚ sloping top at perimeter of canopy

W40x372 ASTM A992, Gr. 50 264.0 tons Some assembly required :)
STA 1+20 Left Tons 162 Ft. 1 ea. 372 PLF 162 Ft. 30.2 tons
STA 1+20 Right Tons 213 Ft. 1 ea. 372 PCF 213 Ft. 39.6 tons
STA 1+32 Left Tons 148 Ft. 1 ea. 372 PLF 148 Ft. 27.6 tons
STA 1+32 Right Tons 204 Ft. 1 ea. 372 PCF 204 Ft. 38.0 tons
STA 1+44 Left Tons 126 Ft. 1 ea. 372 PLF 126 Ft. 23.4 tons
STA 1+44 Right Tons 179 Ft. 1 ea. 372 PCF 179 Ft. 33.3 tons
STA 1+56 Left Tons 101 Ft. 1 ea. 372 PLF 101 Ft. 18.7 tons
STA 1+56 Right Tons 126 Ft. 1 ea. 372 PCF 126 Ft. 23.4 tons
STA 1+68 Left Tons 67 Ft. 1 ea. 372 PLF 67 Ft. 12.5 tons
STA 1+68 Right Tons 92 Ft. 1 ea. 372 PCF 92 Ft. 17.2 tons

Work on 45˚ Roof 6" slab shored slab Cu. Yd. 4,833 Sq. Ft. 6 in. 7 areas 150 PCF 1,420 Ft. 89 Cu. Yds. 181 tons Challenging placement and finishing on 45˚ slope
Low left, STA 1+19.25 to STA 1+44 Cu. Yd. 804 Sq. Ft. 6 in. 1 ea. 150 PCF 10,416 Ft. 14.9 Cu. Yds. 30.1 tons
Mid left, STA 1+44 to STA 1+68 Cu. Yd. 974 Sq. Ft. 6 in. 1 ea. 150 PCF 18.0 Cu. Yds. 36.5 tons
High left, STA 1+68 to STA 1+82 Cu. Yd. 460 Sq. Ft. 6 in. 1 ea. 150 PCF 8.5 Cu. Yds. 17.2 tons
Low right, STA 1+19.25 to STA 1+44 Cu. Yd. 734 Sq. Ft. 6 in. 1 ea. 150 PCF 13.6 Cu. Yds. 27.5 tons
Mid right, STA 1+44 to STA 1+68 Cu. Yd. 1,193 Sq. Ft. 6 in. 1 ea. 150 PCF 22.1 Cu. Yds. 44.7 tons
High right, STA 1+68 to STA 1+82 Cu. Yd. 555 Sq. Ft. 6 in. 1 ea. 150 PCF 10.3 Cu. Yds. 20.8 tons
Ridge at back of canopy Cu. Yd. 114 Sq. Ft. 6 in. 1 ea. 150 PCF 2.1 Cu. Yds. 4.3 tons This should actually be put in with the foundation concrete

Work on 45˚ Roof Cu. Yd. 11,241 Sq. Ft. 6 in. 39 pieces 160 PCF 208 Cu. Yds. 450 tons
Assume fastened similar to composite precast bridge deck
panels

24.75' x 4' STA 1+19.25 to STA 1+44 plank Cu. Yd. 277 Sq. Ft. 6 in. 25 ea. 160 PCF 45.8 Cu. Yds. 277.2 tons
24' x 4' STA 1+44 to STA 1+68 planks Cu. Yd. 269 Sq. Ft. 6 in. 9 ea. 160 PCF 16.0 Cu. Yds. 96.8 tons
38' x 4' STA 1+44 to STA 1+82 planks Cu. Yd. 426 Sq. Ft. 6 in. 3 ea. 160 PCF 8.4 Cu. Yds. 51.1 tons
24.75' ridge cap STA 1+19.25 to STA 1+44 Cu. Yd. 277 Sq. Ft. 6 in. 1 ea. 160 PCF 1.6 Cu. Yds. 3.5 tons special 90˚ angled cross section
38' ridge cap STA 1+44 to STA 1+82 Cu. Yd. 426 Sq. Ft. 12915 6/16 in. 6 in. 1 ea. 160 PCF 2.5 Cu. Yds. 5.3 tons special 90˚ angled cross section

Notes: 1.  Current "design" does not include composite action between girders and roof panels.  I believe this could save some $ as girders could likely be significantly lighter. 883 Lbs.
2. Should add some $ to cover a façade to keep this from being too much of an eyesore.  Metal roof decking to make it look better would get destroyed if/when used.

16 Feb 2021-from PDT CSRA Meeting, Initial qty was only for one canopy at the new tunnel. The TSP report assumed two-canopy to protect both the existing tunnel and the new tunnel. In order to have qty for two-canopy assume the initial qty multiply by 2.8.
(2) portal canopy = 2.8 x initial qty above

Precast roof panels (prestressed for crack control)

Structural Quantity Take-Off for S18:  Protect Tunnel Inlet from Landslide Blockage (Portal Canopy), Existing Location 10' and 18' Ø Horseshoe Tunnels

Scaling Excavation

Foundation Concrete

Steel Girders

Site Cast Roof Panels (fill irregular areas)

Lowell Creek Tunnel Feasibility Study Alt 4A Quantities Take-Off 16 Feb 2021.xlsx



Lowell Creek Tunnel Feasibility Study
Seward, Alaska

R. Tedrick
11/9/2019

Item Fabrication as needed Description Specification Unit Length/Area Width/Diameter Thickness Count Wt./Unit Total Length Total Vol./Area Total Weight Comments

Remove overburden and scale existing slope Work on 60  slope Cu. Yd. 8,400 Sq. Ft. 1 ea. 800 Cu. Yds.
Area shown is 3D footprint, 2D footprint is 4,300 Sq. Ft..  
Assumes about 3' thickness removal perpendicular to slope

Cut and remove existing trees from same area Work on 60  slope Sq. Ft. 8,400 Sq. Ft. Mostly spruce and alder, not thick, largest tree ~ 12" 

Concrete footprint area Work on 60  slope Sq. Ft. 1,280 Sq. Ft. 775 Sq. Ft. 3D & 2D areas shown, Assume "rock anchors" at 4' spacing
Drill existing rock for rebar "rock anchors" Work on 60  slope Feet 24 in. 1 1/16 in. 55 ea. 110 Ft.
Epoxy #8 180  hood bars into drilled holes Work on 60  slope Hilti HIT HY 200 Each 24 in. 55 ea. 110 Ft.
Provide #8 rebar with 180  hook at one end ASTM A615, Gr. 60 Feet 60 in. 1 in. 55 ea. 2.67 PLF 275 Ft. 734 Lbs.
Formwork for foundation concrete Work on 60  slope custom timber forms Sq. Ft. 2,410 Sq. Ft. 1 ea. 2,410 Sq. Ft. Assume difficult forming as steep slope and irregular surface
Place rebar and embeds for footings Work on 60  slope Tons 490 PCF 162 Cu. Ft. 39.7 tons Assume rebar and embeds are 5% of concrete volume
place concrete Work on 60  slope f`c = 5,000 psi Cu. Yd. 1 ea. 120 Cu. Yds. U-shaped 45  sloping top at perimeter of canopy

W40x372 ASTM A992, Gr. 50 94.3 tons Some assembly required :)
STA 1+20 Left Tons 58 Ft. 1 ea. 372 PLF 58 Ft. 10.8 tons
STA 1+20 Right Tons 76 Ft. 1 ea. 372 PCF 76 Ft. 14.1 tons
STA 1+32 Left Tons 53 Ft. 1 ea. 372 PLF 53 Ft. 9.9 tons
STA 1+32 Right Tons 73 Ft. 1 ea. 372 PCF 73 Ft. 13.6 tons
STA 1+44 Left Tons 45 Ft. 1 ea. 372 PLF 45 Ft. 8.4 tons
STA 1+44 Right Tons 64 Ft. 1 ea. 372 PCF 64 Ft. 11.9 tons
STA 1+56 Left Tons 36 Ft. 1 ea. 372 PLF 36 Ft. 6.7 tons
STA 1+56 Right Tons 45 Ft. 1 ea. 372 PCF 45 Ft. 8.4 tons
STA 1+68 Left Tons 24 Ft. 1 ea. 372 PLF 24 Ft. 4.5 tons
STA 1+68 Right Tons 33 Ft. 1 ea. 372 PCF 33 Ft. 6.1 tons

Work on 45  Roof 6" slab shored slab Cu. Yd. 1,726 Sq. Ft. 6 in. 7 areas 150 PCF 32 Cu. Yds. 65 tons Challenging placement and finishing on 45  slope
Low left, STA 1+19.25 to STA 1+44 Cu. Yd. 287 Sq. Ft. 6 in. 1 ea. 150 PCF 5.3 Cu. Yds. 10.8 tons
Mid left, STA 1+44 to STA 1+68 Cu. Yd. 348 Sq. Ft. 6 in. 1 ea. 150 PCF 6.4 Cu. Yds. 13.1 tons
High left, STA 1+68 to STA 1+82 Cu. Yd. 164 Sq. Ft. 6 in. 1 ea. 150 PCF 3.0 Cu. Yds. 6.2 tons
Low right, STA 1+19.25 to STA 1+44 Cu. Yd. 262 Sq. Ft. 6 in. 1 ea. 150 PCF 4.9 Cu. Yds. 9.8 tons
Mid right, STA 1+44 to STA 1+68 Cu. Yd. 426 Sq. Ft. 6 in. 1 ea. 150 PCF 7.9 Cu. Yds. 16.0 tons
High right, STA 1+68 to STA 1+82 Cu. Yd. 198 Sq. Ft. 6 in. 1 ea. 150 PCF 3.7 Cu. Yds. 7.4 tons
Ridge at back of canopy Cu. Yd. 41 Sq. Ft. 6 in. 1 ea. 150 PCF 0.8 Cu. Yds. 1.5 tons This should actually be put in with the foundation concrete

Work on 45  Roof Cu. Yd. 4,015 Sq. Ft. 6 in. 39 pieces 160 PCF 74 Cu. Yds. 161 tons
Assume fastened similar to composite precast bridge deck 
panels

24.75' x 4' STA 1+19.25 to STA 1+44 plank Cu. Yd. 99 Sq. Ft. 6 in. 25 ea. 160 PCF 45.8 Cu. Yds. 99.0 tons
24' x 4' STA 1+44 to STA 1+68 planks Cu. Yd. 96 Sq. Ft. 6 in. 9 ea. 160 PCF 16.0 Cu. Yds. 34.6 tons
38' x 4' STA 1+44 to STA 1+82 planks Cu. Yd. 152 Sq. Ft. 6 in. 3 ea. 160 PCF 8.4 Cu. Yds. 18.2 tons
24.75' ridge cap STA 1+19.25 to STA 1+44 Cu. Yd. 99 Sq. Ft. 6 in. 1 ea. 160 PCF 1.6 Cu. Yds. 3.5 tons special 90  angled cross section
38' ridge cap STA 1+44 to STA 1+82 Cu. Yd. 152 Sq. Ft. 6 in. 1 ea. 160 PCF 2.5 Cu. Yds. 5.3 tons special 90  angled cross section

Notes: 1.  Current "design" does not include composite action between girders and roof panels.  I believe this could save some $ as girders could likely be significantly lighter.
2.  Should add some $ to cover a façade to keep this from being too much of an eyesore.  Metal roof decking to make it look better would get destroyed if/when used.

Precast roof panels (prestressed for crack control)

Structural Quantity Take-Off for S18:  Protect Tunnel Inlet from Landslide Blockage (Portal Canopy), Existing Location 10' and 18' Ø Horseshoe Tunnels

Scaling Excavation

Foundation Concrete

Steel Girders

Site Cast Roof Panels (fill irregular areas)

Lowell Creek Tunnel Feasibility Study Quantities Take-Off.xlsx
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Print Date Wed 7 April 2021 U.S. Army Corps of Engineers Time 15:49:04
Eff. Date 3/29/2021 Project : Lowell CreekTSP Alternatives 4A

COE Standard Report Selections Contract Cost Summary Report Page 1

Description Quantity UOM ContractCost

Contract Cost Summary Report 91,505,684

Alternatives 4A 1.00 LS 91,505,684

Mob/Demob 1.00 LS 5,192,170

Mob/Demob Season 1 - Construct NS3, S1, S14  before Winter Shutdown 1.00 EA 2,448,409

Mob/Demob Season 2- Construct S8 and S1 (Constuct New Tunnel) before Winter Shutdown 1.00 EA 1,894,775

Mob/Demob Season 3 - Construct S18 and S3 1.00 EA 848,986

S8 Construct New Diversion Dam 30 ft Height 1.00 LS 33,835,348

Soil Excavation 150,500.00 CY 3,479,193

Roller Compacted Concrete 67,000.00 CY 27,484,741

Backfill with Excavated material 83,500.00 CY 494,678

Bedrock excavation 350.00 CY 8,238

Concrete - Intake Transition for 18' Diameter Tunnel 400.00 CY 352,903

Install bypass conduits 600.00 LF 1,432,288

Construct Temporary Water Diversion 1.00 EA 455,214

Foundation preparation - Clean up and dental concrete 8,575.00 SF 128,093

S1 Construct New Tunnel 2,220.00 LF 35,238,371

Rock Excavation 25,818.00 CY 8,937,748

New 18' Tunnel 2,220.00 LF 25,445,785

Traffic Control 24.00 MO 854,838

Measure NS3. Remove Trees 52.00 ACR 558,181

Measure S3:  Refurbish Existing Tunnel 1.00 LS 4,842,635

Demolition of Existing 10,000 psi concrete 1,947.00 LF 928,933

Demolition of Existing 4,000 psi concrete 783.00 LF 53,427

Repair Invert with Armor and Concrete 1,947.00 LF 3,734,493

Wall and Crown Surface - Linear Repairs 255.00 LF 4,027

Wall and Crown Surface - Surface Repairs 142.00 LF 3,656

Labor ID: AK160001 EQ ID: EP18R09 Currency in US dollars TRACES MII Version 4.4



Print Date Wed 7 April 2021 U.S. Army Corps of Engineers Time 15:49:04
Eff. Date 3/29/2021 Project : Lowell CreekTSP Alternatives 4A

COE Standard Report Selections Contract Cost Summary Report Page 2

Description Quantity UOM ContractCost

Contact Grout Crown 2,070.00 LF 118,100

Measure S18. Protect Tunnel Inlet from Landslide Blockage 1.00 LS 5,239,990

Scaling Excavation 23,520.00 SF 154,989

Foundation Concrete 3,584.00 SF 1,118,550

Steel Girders 1,420.00 LF 2,493,351

Site Cast Roof Panels (fill irregular areas) 9,666.00 SF 729,489

Precast roof panels (prestressed for crack control) 12,915.00 SF 743,611

Measure S14 - 18': 150' Extend Tunnel Outlet into Resurrection Bay 1.00 LS 6,598,989

Drilled Piers - Rolled and Welded Pipe Can 325.00 LF 1,900,405

Concrete Pile Caps 792.00 SF 149,197

Cast-In_Place Flume Foundations 2,160.00 SF 103,808

Precast Concrete Flume Sections 8,420.00 SF 3,750,989

Traffic Control 6.00 MO 213,709

Utilities Relocation 1.00 EA 480,881

Labor ID: AK160001 EQ ID: EP18R09 Currency in US dollars TRACES MII Version 4.4
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Lowel Creek CSRA Template FY20mpj 9 April 2021 with TPCS.xlsmLowel Creek CSRA Template FY20mpj 9 April 2021 with TPCS.xlsmE-Cost & Sched SummaryProject Development Stage/Alternative: 
Risk Category: Meeting Date: 2/16/2021

Schedule Duration Jul-2025 Nov-2029 Schedule Duration: 48.0 Months 42%
From (Month/Year) From (Month/Year) Schedule Contingency

80% Finish Date Aug-2031

WBS Feature of Work Contract Cost % Contingency $ Contingency Total

Risk Not included within CSRA Model
01   LANDS AND DAMAGES Real Estate 5,750$                          20% 1,150$                          6,900$                     

Risk included within CSRA Model
1 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES NS3 - Tree removal 575,938$                       45% 259,172$                       835,110$                 

2 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S1 - Construct 18' Tunnel 36,359,411$                  45% 16,361,735$                  52,721,146$            

3 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S8 - Construct New Diversion Dam 30' Height 36,478,578$                  45% 16,415,360$                  52,893,938$            

4 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S18 - Protect Tunnel Inlet from Landslide Blockage 5,406,690$                    45% 2,433,011$                    7,839,701$              

5 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES
S14 - 18': 150' Extend Tunnel Outlet into 
Resurrection Bay 6,925,620$                    45% 3,116,529$                    10,042,149$            

6 15 FLOODWAY CONTROL AND DIVERSION STRUCTURES S3 - Refurbish Existing Tunnel 4,996,694$                    45% 2,248,512$                    7,245,206$              

7 32 01 MOB, DEMOB & PREPARATORY WORK Mob/Demob 5,357,349$                    45% 2,410,807$                    7,768,156$              
8 OTHER -$                                  0% -$                                  -$                         
9 -$                                  0% -$                                  -$                         

10 -$                                  0% -$                                  -$                         
11 -$                                  0% -$                                  -$                         
12 -$                                  0% -$                                  -$                         
13 -$                                  0% -$                                  -$                         
14 -$                                  0% -$                                  -$                         
15 -$                                  0% -$                                  -$                         
16 -$                                  0% -$                                  -$                         
17 -$                                  0% -$                                  -$                         
18 -$                                  0% -$                                  -$                         
19 -$                                  0% -$                                  -$                         
20 -$                                  0% -$                                  -$                         
21 -$                                  0% -$                                  -$                         
22 -$                                  0% -$                                  -$                         
23 -$                                  0% -$                                  -$                         
24 DDC Costs Planning, Engineering, & Design 11,846,000$                  45% 5,330,700$                    17,176,700$            
25 S&A Construction Management 18,037,000$                  45% 8,116,650$                    26,153,650$            
XX FIXED DOLLAR RISK ADD (EQUALLY DISPERSED TO ALL, MUST INCLUDE JUSTIFICATION SEE BELOW) -$                                  

KEEP
KEEP Totals
KEEP Real Estate 5,750$                          20% 1,150$                          6,900.00$                
KEEP Total Construction Estimate 96,100,280$                  45% 43,245,126$                  139,345,406$          
* Total Planning, Engineering & Design 11,846,000$                  45% 5,330,700$                    17,176,700$            
KEEP Total Construction Management 18,000,000$                  45% 8,100,000$                    26,100,000$            

Fixed Dollar Risk Equally Distributed -$                                  0% -$                                  -$                             
KEEP
KEEP Total 125,952,030$                0% 56,676,976$                  182,629,006$          
RANGE
RANGE
KEEP

Feasibility (TSP) - For Milestone #2
High Risk: Complex Project or Life Safety

TAB - E Cost Schedule Summary APPENDIX A



Lowel Creek CSRA Template FY20mpj 29 March 2021 with TPCS.xlsmLowel Creek CSRA Template FY20mpj 29 March 2021 with TPCS.xlsmI-Project ContingencyContingency on Base Estimate
Base Construction Estimate $91,505,684

Baseline Estimate Cost Contingency Amount -> $30,196,876 33%
Baseline Estimate Construction Cost (80% Confidence) -> $121,702,560

Contingency on Schedule
Project Base  Schedule Duration  -> 48.0 Months

Lowell Creek Flood Diversion Schedule Contingency Duration -> 20.2 Months 42%
Project Schedule Duration (80% Confidence) -> 68.2 Months

Base Case Estimate

Confidence Level Contingency Value Contingency
0% -6,405,398 -7% 91,505,684 (6,405,398)

10% 10,065,625 11% 91,505,684 10,065,625

20% 13,725,853 15% 91,505,684 13,725,853

30% 16,471,023 18% 91,505,684 16,471,023

40% 19,216,194 21% 91,505,684 19,216,194

50% 21,961,364 24% 91,505,684 21,961,364
60% 23,791,478 26% 91,505,684 23,791,478
70% 26,536,648 29% 91,505,684 26,536,648
80% 30,196,876 33% 91,505,684 30,196,876
90% 33,857,103 37% 91,505,684 33,857,103

100% 50,328,126 55% 91,505,684 50,328,126

Lowell Creek Flood Diversion 

Base Case Schedule

Confidence Level Contingency Value Contingency
0% 1 Months 3% 48 2

10% 7 Months 14% 48 7

20% 9 Months 19% 48 9

30% 11 Months 22% 48 11

40% 12 Months 26% 48 13

50% 14 Months 29% 48 14
60% 16 Months 34% 48 16
70% 18 Months 38% 48 18
80% 20 Months 42% 48 20
90% 24 Months 49% 48 24

100% 33 Months 68% 48 33

80% Confidence Project Cost

80% Confidence Project Schedule

48.0 Months

- SCHEDULE CONTINGENCY (DURATION) DEVELOPMENT -

Contingency Analysis

- PROJECT CONTINGENCY DEVELOPMENT -

INITIAL CONSTRUCTION
Contingency Analysis

$91,505,684

-7%
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TAB I - Project Contingency Development APPENDIX A



Lowel Creek CSRA Template FY20mpj 29 March 2021 with TPCS.xlsmLowel Creek CSRA Template FY20mpj 29 March 2021 with TPCS.xlsmJ-Sensitivity ChartsContingency on Base Estimate
Base Construction Estimate $91,505,684

Baseline Estimate Cost Contingency Amount -> $30,196,876 33%
Baseline Estimate Construction Cost (80% Confidence) -> $121,702,560

Contingency on Schedule
Project Base  Schedule Duration  -> 48.0 Months

Lowell Creek Flood Diversion Schedule Contingency Duration -> 20.2 Months 42%
Project Schedule Duration (80% Confidence) -> 68.2 Months

- Schedule Outputs Distribution and Sensitivity -

 - Cost Outputs Distribution and Sensitivity -

TAB - J Sensitivity Charts APPENDIX A
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**** TOTAL PROJECT COST SUMMARY **** Printed:4/23/2021 
Page 1 of 3

Filename: Copy of Lowel Creek CSRA Template FY20mpj 23 April 2021 with TPCS.xlsm
TPCS

PROJECT: DISTRICT: Alaska District PREPARED: 04/23/2021
PROJECT  NO: P2 406736 POC:   CHIEF, COST ENGINEERING, Karl Harvey
LOCATION: Seward, AK

This Estimate reflects the scope and schedule in report; Lowell Creek Feasibility Report
                              

Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST COST       
(Constant Dollar Basis)

TOTAL PROJECT COST     
(FULLY FUNDED)

Program Year (Budget EC): 2021
Effective Price Level Date: 1  OCT 20

 Spent Thru: TOTAL FIRST
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL 1-Oct-20 COST INFLATED COST CNTG FULL

NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)    ($K)    ($K)    (%)    ($K)    ($K)    ($K)  
A B C D E F G H I J K L M N O

10 Mob/Demob $5,357 $2,411 45.0% $7,768 0.0% $5,357 $2,411 $7,768 $0 $7,768 20.4% $6,450 $2,902 $9,352
15 NS3 - Tree removal $576 $259 45.0% $835 0.0% $576 $259 $835 $0 $835 20.4% $693 $312 $1,005
15 S1 - Construct 18' Tunnel $36,359 $16,362 45.0% $52,721 0.0% $36,359 $16,362 $52,721 $0 $52,721 20.4% $43,775 $19,699 $63,473
15 S8 - Construct New Diversion Dam 30' Height $36,479 $16,415 45.0% $52,894 0.0% $36,479 $16,415 $52,894 $0 $52,894 20.4% $43,918 $19,763 $63,681
15 S18 - Protect Tunnel Inlet from Landslide Blocka $5,407 $2,433 45.0% $7,840 0.0% $5,407 $2,433 $7,840 $0 $7,840 20.4% $6,509 $2,929 $9,439
15 S14 - 18': 150' Extend Tunnel Outlet into Resurr  $6,430 $2,893 45.0% $9,323 0.0% $6,430 $2,893 $9,323 $0 $9,323 20.4% $7,741 $3,483 $11,224
15 S3 - Refurbish Existing Tunnel $4,997 $2,249 45.0% $7,245 0.0% $4,997 $2,249 $7,245 $0 $7,245 20.4% $6,016 $2,707 $8,723
02 Utilities Relocation $496 $223 45.0% $719 0.0% $496 $223 $719 $0 $719 20.4% $597 $269 $866

__________ __________                  ____________ _________ _________ ___________ ___________  _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $96,100 $43,245 $139,346 0.0% $96,100 $43,245 $139,346 $0 $139,346 20.4% $115,699 $52,065 $167,764

01 LANDS AND DAMAGES $6 $1 20.0% $7 0.0% $6 $1 $7 $0 $7 20.4% $7 $1 $8

30 PLANNING, ENGINEERING & DESIGN $12,560 $5,652 45% $18,212 0.0% $12,560 $5,652 $18,212 $0 $18,212 15.1% $14,459 $6,506 $20,965
  

31 CONSTRUCTION MANAGEMENT $19,076 $8,584 45% $27,660 0.0% $19,076 $8,584 $27,660 $0 $27,660 27.1% $24,237 $10,907 $35,144

PROJECT COST TOTALS: $127,742 $57,483 45.0% $185,225  $127,742 $57,483 $185,225 $0 $185,225 20.9% $154,402 $69,479 $223,881

   CHIEF, COST ENGINEERING, Karl Harvey
ESTIMATED TOTAL PROJECT COST: $223,881

  PROJECT MANAGER, Steve Howard  

 

  CHIEF, REAL ESTATE, Gary Hanson
 

  CHIEF, PLANNING, Cindy Upah

  CHIEF, ENGINEERING SERVICES, Doug Bliss

  CHIEF, OPERATIONS, Julie Anderson

  CHIEF, CONSTRUCTION, Mark DeRocchi

  CHIEF, CONTRACTING,Chris Tew

  CHIEF,  PM-PB, Karen Farmer

  CHIEF, DPM-CW, Bruce Sexauer

Lowell Creek Flood Diversion
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**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: Alaska District PREPARED: 04/23/2021
LOCATION: Seward, AK POC:   CHIEF, COST ENGINEERING, Karl Harvey
This Estimate reflects the scope and schedule in report; Lowell Creek Feasibility Report

Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST COST
(Constant Dollar Basis) TOTAL PROJECT COST (FULLY FUNDED)

Estimate Prepared: 04/09/2021 Program Year (Budget EC): 2021
 Effective Price Level: 1-Oct-20 Effective Price Level Date: 1  OCT 20

RISK BASED  
WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL

NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  
A B C D E F G H I J P L M N O

Alternative 4A Measures
10 Mob/Demob $5,357 $2,411 45.0% $7,768 0.0% $5,357 $2,411 $7,768 2027Q3 20.4% $6,450 $2,902 $9,352
15 NS3 - Tree removal $576 $259 45.0% $835 0.0% $576 $259 $835 2027Q3 20.4% $693 $312 $1,005
15 S1 - Construct 18' Tunnel $36,359 $16,362 45.0% $52,721 0.0% $36,359 $16,362 $52,721 2027Q3 20.4% $43,775 $19,699 $63,473
15 S8 - Construct New Diversion Dam 30' Height $36,479 $16,415 45.0% $52,894 0.0% $36,479 $16,415 $52,894 2027Q3 20.4% $43,918 $19,763 $63,681

15 S18 - Protect Tunnel Inlet from Landslide 
Blockage $5,407 $2,433 45.0% $7,840 0.0% $5,407 $2,433 $7,840 2027Q3 20.4% $6,509 $2,929 $9,439

15
S14 - 18': 150' Extend Tunnel Outlet into 
Resurrection Bay $6,430 $2,893 45.0% $9,323 0.0% $6,430 $2,893 $9,323 2027Q3 20.4% $7,741 $3,483 $11,224

15 S3 - Refurbish Existing Tunnel $4,997 $2,249 45.0% $7,245 0.0% $4,997 $2,249 $7,245 2027Q3 20.4% $6,016 $2,707 $8,723
$0 28.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

__________ __________ _________ ____________ _________ _________ ___________ _________ _________ ________________
CONSTRUCTION ESTIMATE TOTALS: $95,604 $43,022 45.0% $138,626 $95,604 $43,022 $138,626 $115,102 $51,796 $166,898

01 LANDS AND DAMAGES $6 $1 20.0% $7 0.0% $6 $1 $7 2027Q3 20.4% $7 $1 $8

30 PLANNING, ENGINEERING & DESIGN
2.0%     Project Management $1,864 $839 45.0% $2,703 0.0% $1,864 $839 $2,703 2024Q1 11.9% $2,085 $938 $3,024
0.8%     Planning & Environmental Compliance $765 $344 45.0% $1,109 0.0% $765 $344 $1,109 2024Q1 11.9% $856 $385 $1,241
2.0%     Engineering & Design $1,912 $860 45.0% $2,773 0.0% $1,912 $860 $2,773 2024Q1 11.9% $2,139 $962 $3,101
1.3%     Reviews, ATRs, IEPRs, VE $1,195 $538 45.0% $1,733 0.0% $1,195 $538 $1,733 2024Q1 11.9% $1,337 $602 $1,938
1.3%     Life Cycle Updates (cost, schedule, risks) $1,214 $546 45.0% $1,761 0.0% $1,214 $546 $1,761 2024Q1 11.9% $1,358 $611 $1,969
1.0%     Contracting & Reprographics $956 $430 45.0% $1,386 0.0% $956 $430 $1,386 2024Q1 11.9% $1,069 $481 $1,551
1.8%     Engineering During Construction $1,721 $774 45.0% $2,495 0.0% $1,721 $774 $2,495 2027Q3 27.1% $2,186 $984 $3,170
1.0%     Planning During Construction $956 $430 45.0% $1,386 0.0% $956 $430 $1,386 2027Q3 27.1% $1,215 $547 $1,761
1.0%     Adaptive Management & Monitoring $956 $430 45.0% $1,386 0.0% $956 $430 $1,386 2024Q1 11.9% $1,069 $481 $1,551
1.0%     Project Operations $956 $430 45.0% $1,386 0.0% $956 $430 $1,386 2024Q1 11.9% $1,069 $481 $1,551

31 CONSTRUCTION MANAGEMENT
9.8%     Construction Management $9,321 $4,195 45.0% $13,516 0.0% $9,321 $4,195 $13,516 2027Q3 27.1% $11,844 $5,330 $17,173
6.0%     Project Operation: $5,736 $2,581 45.0% $8,318 0.0% $5,736 $2,581 $8,318 2027Q3 27.1% $7,288 $3,280 $10,568
4.1%     Project Management $3,920 $1,764 45.0% $5,684 0.0% $3,920 $1,764 $5,684 2027Q3 27.1% $4,980 $2,241 $7,222

CONTRACT COST TOTALS: $127,083 $57,186 $184,269 $127,083 $57,186 $184,269 $153,605 $69,121 $222,726

Lowell Creek Flood Diversion
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**** CONTRACT COST SUMMARY ****

PROJECT: DISTRICT: Alaska District PREPARED: 04/23/2021
LOCATION: Seward, AK POC:   CHIEF, COST ENGINEERING, Karl Harvey
This Estimate reflects the scope and schedule in report; Lowell Creek Feasibility Report

Civil Works Work Breakdown Structure ESTIMATED COST PROJECT FIRST COST
(Constant Dollar Basis) TOTAL PROJECT COST (FULLY FUNDED)

Estimate Prepared: 04/09/2021 Program Year (Budget EC): 2021
 Effective Price Level: 1-Oct-20 Effective Price Level Date: 1  OCT 20

WBS Civil Works COST CNTG CNTG TOTAL ESC COST CNTG TOTAL Mid-Point INFLATED COST CNTG FULL
NUMBER Feature & Sub-Feature Description   ($K)    ($K)    (%)    ($K)    (%)    ($K)    ($K)    ($K)  Date   (%)    ($K)    ($K)    ($K)  

A B C D E F G H I J P L M N O
Non Federal Funded Items

15 Utilities Relocation $496 $223 45.0% $719 0.0% $496 $223 $719 2027Q3 20.4% $597 $269 $866

 
__________ __________ _________ ____________ _________ _________ ___________ _________ _________ ________________

CONSTRUCTION ESTIMATE TOTALS: $496 $223 45.0% $719 $496 $223 $719 $597 $269 $866

01 LANDS AND DAMAGES $0 $0 0.0% $0 0.0% $0 $0 $0 0 0.0% $0 $0 $0

30 PLANNING, ENGINEERING & DESIGN
2.0%     Project Management $10 $4 45.0% $14 0.0% $10 $4 $14 2024Q1 11.9% $11 $5 $16
0.8%     Planning & Environmental Compliance $4 $2 45.0% $6 0.0% $4 $2 $6 2024Q1 11.9% $4 $2 $6
2.0%     Engineering & Design $10 $4 45.0% $14 0.0% $10 $4 $14 2024Q1 11.9% $11 $5 $16
1.3%     Reviews, ATRs, IEPRs, VE $6 $3 45.0% $9 0.0% $6 $3 $9 2024Q1 11.9% $7 $3 $10
1.3%     Life Cycle Updates (cost, schedule, risks) $6 $3 45.0% $9 0.0% $6 $3 $9 2024Q1 11.9% $7 $3 $10
1.0%     Contracting & Reprographics $5 $2 45.0% $7 0.0% $5 $2 $7 2024Q1 11.9% $6 $2 $8
1.8%     Engineering During Construction $9 $4 45.0% $13 0.0% $9 $4 $13 2027Q3 27.1% $11 $5 $16
1.0%     Planning During Construction $5 $2 45.0% $7 0.0% $5 $2 $7 2027Q3 27.1% $6 $3 $9
1.0%     Adaptive Management & Monitoring $5 $2 45.0% $7 0.0% $5 $2 $7 2024Q1 11.9% $6 $2 $8
1.0%     Project Operations $5 $2 45.0% $7 0.0% $5 $2 $7 2024Q1 11.9% $6 $2 $8

31 CONSTRUCTION MANAGEMENT
9.8%     Construction Management $48 $22 45.0% $70 0.0% $48 $22 $70 2027Q3 27.1% $61 $28 $89
6.0%     Project Operation: $30 $13 45.0% $43 0.0% $30 $13 $43 2027Q3 27.1% $38 $17 $55
4.1%     Project Management $20 $9 45.0% $29 0.0% $20 $9 $29 2027Q3 27.1% $26 $12 $37

CONTRACT COST TOTALS: $659 $297 $956 $659 $297 $956 $797 $359 $1,155

Lowell Creek Flood Diversion
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