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Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Red Salmon Slough Estuary Restoration Phase III Project Number: CIP08-RED-RST01
Project Type: Restoration Sub-Basin: Red Salmon Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization LS 20,000$              1 20,000$            
-$                  Clearing and Grubbing acre 4,000$                3 10,000$            
-$                  Excavation plus haul cy 12$                     8,950 109,190$          
-$                  Cresote bridge removal LS 25,000$              1 25,000$            
-$                  Project Maintenance LS 20,000$              1 20,000$            

Total -$                  Riparian Replanting acre 10,000$              2 20,000$            
Contingency (20%) -$                  Permitting LS 5,000$                1 5,000$              

Total Land Costs -$                  

 
Flood Hazard Reduction Cost/Benefit Ratio: Total 209,190$          

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 94,136$            
Natural Resource Protection    35%  all other projects Taxes (8.9%) 18,618$            

Other Factors Sub-Total 321,943$          
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 64,389$            

   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 15,453$            

Total Project Cost 401,800$          
Project Cost (15% County share) 60,270$            

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

An old defunct bridge and long bridge approach / access dike cut off the entrance to Red Salmon slough of the Nisqually Estuary and therefore hinder tidal exchange in the 
slough. An over 4,000-ft-long river dike also prevents a surface water connection between the slough and the river except for flooding events or the rare ultra-high tides. This 
isolation has led to degraded conditions on both sides of the dikes, eroding salt marshes, and reductions in nutrient and sediment exchange.  It also slows the recovery of recently 
restored salt marsh areas and restricts access to emigrating juvenile salmonids.  
This project has been identified by the Nisqually Indian Tribe with the help of estuary scientists and professionals. 

Remove the last remaining dikes on Nisqually Tribe’s estuary property.

Three different dike cross-section dimensions have been used: lower river dike@ barn 18 sq. ft.; temporary river dike and northern spur dike 30 sq. ft;. and river dike at Phase 1: 
48 sq. ft. On the east side of the dike the fill material gets hauled less than 1,000 ft. (one-way). On the west side the hauling is 2 miles (one-way). It is assumed that the bridge 
removal can be accomplished by land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Upper Brighton Creek Culvert Replacements Project Number: CIP11-BRI-C01
Project Type: Culvert Replacement Sub-Basin: Brighton Creek

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Hydrologic study LS 25,000$              1 25,000$            
-$                  Wetland evaluation LS 15,000$              1 15,000$            
-$                  Mobilization 10% - - 19,000$            
-$                  Erosion and sediment control LS 1,000$                2 2,000$              
-$                  SPCC Plan LS 1,000$                2 2,000$              

Contingency (20%) -$                  Traffic control LS 1,000$                2 2,000$              
Total Land Costs -$                  Survey LS 10,000$              2 20,000$            

9' x 6' box culvert installed LF 1,600$                40 64,000$            
10' x 3' box culvert installed LF 2,000$                40 80,000$            
Wing walls Each 2,000$                8 16,000$            
Roadway reconstruction LS 3,000$                2 6,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 251,000$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 87,850$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 30,158$            
Other Factors Sub-Total 369,008$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 62,040$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 (4%) 17,242$            

Project Cost 448,300$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

A large depression in the vicinity of 4th Avenue East, 336th Street East, and Kinsman Road becomes inundated for long periods during wet season.  Various flooding-related 
problems have been reported in the area including: (1) New culvert installed at Kinsman Road exacerbated downstream flooding (BRI-21). (2) Flooding of private property after 
new culvert installed at Kinsman Road (BRI-19). (3) Flooding over the roadway at 4th Avenue East, flooding of private property (BRI-18).  (4) Saturated ground has degraded 
conditions for livestock (discussions with residents).
An analysis of the drainage system found that the Kinsman Road culvert (upstream of the depression) is adequately sized to pass the 100-year discharge without overtopping 
Kinsman Road.  A group of 4 culverts under 341st Street East (private road upstream of the depression) are not adequately sized to convey the 25-year discharge.  The culvert at 
8th Avenue East (private road downstream of the depression) also does not have adequate capacity to convey the 25-year discharge without overtopping the road.  

The Kinsman Road culvert should remain in place.  The four culverts under 341st Street East should be replaced with a 10-foot by 3-foot concrete box culvert.  The culvert unde
8th Avenue East should be replaced with a 9-foot by 6-foot concrete box culvert. A hydrologic analysis should be completed prior to implementing the recommended culvert 
replacements to determine is there will be any downstream flooding effects.  Available 5-foot contour data suggests that there may be a drop in bed elevation 200 to 600 feet 
downstream of 8th Avenue East, which should be verified with detailed survey.  If so, the bed elevation of the channel could be lowered to improve drainage out of the 
depression.  An evaluation of wetlands should also be conducted prior to implementation to determine if any habitat mitigation would be required.  This project is based on field 
observations and existing information (e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed channel and culvert geometry 
(e.g. bed slope, culvert invert elevations, channel depth, and roadway elevations).

  Land Costs1 Construction Costs1

Hydrologic analysis pre-design study estimated at a lump sum cost of $25,000.  Wetland evaluation pre-design study estimated at a lump sum cost of $15,000.  Site survey 
estimated at $10,000.  Unit cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Utility vault estimates, and engineering judgment. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Brighton Creek Culvert Replacement (Harts Lake Loop Rd.) Project Number: CIP11-BRI-FP01
Project Type: Restoration Sub-Basin: Brighton Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization and traffic control LS 15,000$              1 15,000$            
-$                  Water diversion, erosion control, clearing LS 6,000$                1 6,000$              
-$                  Culvert LS 175,200$            1 175,200$          
-$                  Installation of culvert LS 46,000$              1 46,000$            
-$                  Excavation/backfill cy 20$                     3,500 70,000$            
-$                  Streambed material, rip rap and LWD LS 28,000$              1 28,000$            

Total -$                  Placement of material LS 12,000$              1 12,000$            
Contingency (20%) -$                  Road resurfacing feet 105$                   100 10,500$            

Total Land Costs -$                  Utility adjustment -over power and phone LS 15,000$              1 15,000$            
Project maintenance LS 10,000$              1 10,000$            
Riparian replanting and clean-up acre 10,000$              1 7,500$              
Permitting LS 5,000$                1 5,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 400,200$          
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 180,090$          

Natural Resource Protection    35%  all other projects Taxes (8.9%) 51,646$            
Other Factors Sub-Total 631,936$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 126,387$          
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 30,333$            

Project Cost 788,700$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Harts Lake Loop Road, a county-owned road, crosses Brighton Creek at river mile 0.5. The 3-foot-diameter concrete culvert blocks passage to all upstream migrating salmon. 

Pierce Conservation District analyzed the road crossing during the 2002 Nisqually basin barrier assessment and determined that it a full barrier to all salmon and steelhead. The 
stream below the culvert is steep, but chum and coho salmon have been seen at the culvert outlet.   The culvert blocks over 4 miles of stream and 100's of acres of wetlands abov
the Harts Lake Loop Road.

The proposed solution for removing the fish passage barrier at Harts Lake Loop Road is to replace the existing culvert with a 23'-0" by 11'-11" aluminum structural plate arch 
culvert. The stream simulation method is proposed for design of the culvert wherein it will be laid at an 8% grade and backfilled with 24" minus cobble mix. The culvert will be 
160 feet long.

This culvert is on a 7.6% slope at the crossing of Harts Lake Loop Road. The existing culvert is a 36" concrete tube that is perched 4 feet at the outlet.  The watershed area above 
the culvert is 2,683 acres. Winter fish flow is 33 cfs. The 2-year storm is 83 cfs and the 100-year storm is 235 cfs. Pipe velocity at fish flow is 11.3 ft/sec (4 ft/sec is the 
maximum recommended for this culvert). Culvert capacity is approximately 125 cfs with 20 feet of head from the invert. There is considerable capacity for ponding behind the 
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Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: West Clear Lake Road Drainage Construction Project Number: CIP11-CLR-C01
Project Type: Culvert Construction Sub-Basin: Clear Lake

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 4,950$              
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Total -$                  Trench drain LF 400$                   35 14,000$            
Contingency (20%) -$                  6-inch diameter storm drain LF 200$                   25 5,000$              

Total Land Costs -$                  Ditch maintenance and excavation LF 25$                     1000 25,000$            
Misc. site restoration LS 2,000$                1 2,000$              

-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 54,450$            
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 19,058$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 6,542$              
Other Factors Sub-Total 80,050$            

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 28,017$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Project Cost 108,100$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Stormwater runoff flows over West Clear Lake Road and onto the driveway of a private residence, flowing toward the house.  The County’s drainage database shows a ditch 
along West Clear Lake Road, but the ditch appears to be overgrown and may have accumulated sediment. 

Field observations confirmed that runoff flows over West Clear Lake Road and onto the driveway of a private residence, flowing toward the house.  Examination of available 
topographic data (5-foot contours from the County’s GIS data library) indicated that a small area (< 0.5 acres) of State Route 161 and West Clear Lake Road potentially drain 
toward the problem site.  The peak 100-year flow rate for this drainage area was estimated to be approximately 1.5 cfs.

Maintenance of the existing drainage ditch along the west side of West Clear Lake Road is proposed to improve conveyance (to allow stormwater runoff to flow south to the 
culvert that drains west toward Twenty-seven Lake).  In addition, 35 lineal feet of trench drain should be installed in front of the problem site to intercept surface flows.  The 
trench drain will be connected to the existing County drainage ditch with 25 lineal feet of 6-inch diameter pipe.  The drainage ditches along the west side of State Route 161 
should also be checked for sediment and debris.  These proposed projects solve flooding problem CLR-01.  This project is based on field observations and existing information 
(e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed area contributing to the flooding problem and viability (i.e. adequate 
grade) for connecting a pipe from the trench drain to drainage ditch

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Contech estimates, and engineering judgment.  The site will be surveyed for 1 
day to improve/verify design specifications.  Trench drain assumed to be $400 per lineal foot, installed.   Storm drain (6-inch pipe) assumed to be $400 per lineal foot, installed.  
Ditch maintenance assumed to be $25 per linear foot for approximately 1000 feet based on engineering judgment.  
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Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: 364th Street East Culvert Replacement Project Number: CIP11-HRN-C01
Project Type: Culvert Replacement Sub-Basin: Horn Creek

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 20,170$            
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   3 1,500$              

Total -$                  11' x 3' concrete box culvert installed LF 2,200$                52 114,400$          
Contingency (20%) -$                  3' x 2' concrete box culvert installed LF 800$                   40 32,000$            

Total Land Costs -$                  3' x 2' concrete box culvert installed LF 800$                   46 36,800$            
Wing walls Each 2,000$                4 8,000$              
Misc. site restoration LS 2,000$                3 6,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 221,870$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 77,655$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 26,658$            
Other Factors Sub-Total 326,182$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 65,236$            
   25%  for construction cost between $100,000 - $250,000 Cost Escalation to 2008 (4%) 19,829$            
   20% for construction cost above $250,000 Total Land Costs -$                  

Project Cost 411,300$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

This problem area is relatively flat, but surrounded by a large, steep drainage basin.  There is a 12” concrete culvert under 8th Ave South and another 12” concrete culvert under 
364th Street East.  To the east of this intersection, there is a culvert under a private driveway.  The hydraulic analyses show that the ditches along 364th Street, west of the 
culverts, are slightly undersized for larger, infrequent flow events.  The analyses also show that all three 12” culverts in the area do not have sufficient capacity to convey the 
runoff from the 25-year design event.
The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel information.  Discharges were calculated 
using WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The 25-year event was then modeled in HY-8.0 to determine sizing for the passage under 364th Street East.  
The existing 12" culvert was found to be undersized.  The ditches were analyzed using Manning's Equation and were found to convey the 25-year event.

The 12-inch culvert at the intersection of 364th Street East should be replaced with an 11-foot wide by 3-foot high, 3-sided concrete box culvert to convey the 100-year flow.  
The 12-inch culvert at 8th Ave South should be replaced with a 3-foot wide by 2-foot high concrete box culvert to pass the 100-year flow rate.  The culvert to the east of the 
intersection also requires a 3-foot wide by 2-foot high concrete box culvert in order to pass the 100-year event; however, the purpose of this culvert is unclear because there is no 
road or driveway at that location.  The area downstream of the culvert under 364th Street East should be cleared.  This project is based on field observations and existing 
information (e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed channel and culvert geometry (e.g. bed slope, culvert 
invert elevations, channel depth, and roadway elevations)

  Land Costs1 Construction Costs1

One day of survey will be required before project construction to improve/verify design.  Ditch maintenance cost is included in the 'Misc. site restoration' line item.  The drivewa
culvert is not replaced as part of this project until it is decided upon by the County.  Box culverts are proposed due to limited ground cover.
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Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Horn Creek Barrier Removal (waterfall at RM 1.0) Project Number: CIP11-HRN-FP01
Project Type: Restoration Sub-Basin: Horn Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization LS 10,000$              1 10,000$            
-$                  Water diversion LS 2,433$                1 2,433$              
-$                  Clearing and grubbing acre 3,042$                1 1,521$              
-$                  Erosion control LS 2,433$                1 2,433$              
-$                  Channel excavation plus haul cy 12$                     500 6,100$              
-$                  Streambed material plus rocks tons 25$                     104 2,600$              

Total -$                  Large wood debris plus delivery each 850$                   12 10,200$            
Contingency (20%) -$                  Placement of material cy 15$                     104 1,560$              

Total Land Costs -$                  Project maintenance LS 10,000$              1 10,000$            
Riparian replanting acre 10,000$              0.5 5,000$              
Permitting LS 5,000$                1 5,000$              

-$                  
Flood Hazard Reduction Cost/Benefit Ratio: Total 56,847$            

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 25,581$            
Natural Resource Protection    35%  all other projects Taxes (8.9%) 7,336$              

Other Factors Sub-Total 89,764$            
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 31,417$            

   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 4,847$              

Project Cost 126,100$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

A man-made waterfall at river mile 1.0 severely limits upstream migration of salmon. Minor alterations have been made to the waterfall to allow some limited upstream 
migration, but most salmon species still do not migrate above this barrier.

Pierce Conservation District analyzed the waterfall during the 2002 Nisqually basin barrier assessment and determined that it is a partial barrier. The estimated 4-foot drop 
excludes large numbers of chum salmon, which have been observed  to stack up at this barrier. 

The project will create a bypass cascade to the east of the waterfall. This will be built with a series of 18" to 24" log and rock weirs.    

The landowner will not agree to full removal of waterfall.
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Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Horn Creek Barrier Removal (Harts Lake Loop Rd.) Project Number: CIP11-HRN-FP02
Project Type: Restoration Sub-Basin: Horn Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization and traffic control LS 15,000$              1 15,000$            
-$                  Water diversion, erosion control, clearing LS 6,000$                1 6,000$              
-$                  Culvert LS 34,000$              1 34,000$            
-$                  Installation of culvert LS 26,000$              1 26,000$            
-$                  Excavation/backfill cy 20$                     500 10,000$            
-$                  Streambed material and rip rap LS 6,000$                1 6,000$              

Total -$                  Large wood debris plus delivery each 850$                   6 5,100$              
Contingency (20%) -$                  Placement of material LS 2,000$                1 2,000$              

Total Land Costs -$                  Road resurfacing feet 90$                     150 13,500$            
Project maintenance LS 10,000$              1 10,000$            
Riparian replanting acre 10,000$              1 5,000$              
Permitting LS 5,000$                1 5,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 137,600$          
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 61,920$            

Natural Resource Protection    35%  all other projects Taxes (8.9%) 17,757$            
Other Factors Sub-Total 217,277$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 54,319$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 10,864$            

Project Cost 282,500$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Harts Lake Loop Road, a county-owned road, crosses Horn Creek at river mile 1.2. The 4-foot-diameter concrete culvert poses a passage problem to upstream migrating salmon. 

Pierce Conservation District analyzed the road crossing during the 2002 Nisqually basin barrier assessment and determined that it a partial barrier and only 33% passable. The 
barrier excludes salmon from over 1.5 miles of salmon spawning and rearing habitat. 

The project will replace a concrete culvert with a 19-foot by 6-foot 4-inch aluminum bottomless arch culvert with 2 feet of cover.

Complete detour for Harts Lake Loop Road for several days to replace the culvert. No utilities in road fill and no adjustment of the approach. 
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Capital Improvement Project
COST ESTIMATES

Project Name: Hart's Lake Loop Road Culvert Replacement Project Number: CIP11-HRT-C01
Project Type: Culvert Replacement Sub-Basin: Hart's Lake

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 13,710$            
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Contingency (20%) -$                  11' x 6' concrete box culvert installed LF 2,400$                50 120,000$          
Total Land Costs -$                  Wing walls Each 2,000$                4 8,000$              

Trash Rack Each 800$                   2 1,600$              
Roadway reconstruction LS 2,000$                1 2,000$              
Misc. site restoration LS 2,000$                1 2,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 150,810$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 52,784$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 18,120$            
Other Factors Sub-Total 221,713$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 55,428$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 (4%) 11,086$            

Project Cost 288,300$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

There is a 24" concrete culvert that passes Harts Creek under Harts Lake Valley Road.  The analysis shows that the 24” concrete culvert is undersized.  During a site visit on May
16, 2007, vegetation was noted at the inlet and outlet of the culvert.

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel information.  Discharges were calculated 
using WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The 25-year event was then modeled in HY-8.0 to determine capacity.  Several different culvert sizes were 
analyzed in FEQUTL to identify the size necessary for hydraulic capacity and fish passage.  No channel analysis was required.

A hydraulic analysis showed that an 11-foot wide by 6-foot high, 3-sided concrete box culvert would provide adequate conveyance capacity to pass the 100-year discharge while 
providing for fish passage.  The distance from the top of the road to the ditch invert is approximately 5 feet; a 6-foot box culvert which is countersunk will fit with 1 foot of 
cover. This projects solves flooding problem HRT-10.  This project is based on field observations and existing information (e.g. 5-ft contours), therefore, prior to detailed design 
a survey should be conducted to confirm the assumed channel and culvert geometry (e.g. bed slope, culvert invert elevations, channel depth, and roadway elevations).

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Utility vault estimates, and engineering judgment.  Inlet and outlet cleanout 
costs are included within the 'Misc. site restoration' line item.  Site will be surveyed for 1 day to improve/verify design specifications.  Project is within the right-of-way and will 
not require the acquisition of additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Silver Lake Culvert Replacement Project Number: CIP11-KRG-C01
Project Type: Culvert Replacement Sub-Basin: Kreger Creek

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 10,350$            
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Contingency (20%) -$                  10' x 7' box culvert installed LF 2,200$                40 88,000$            
Total Land Costs -$                  Wing walls Each 2,000$                4 8,000$              

Roadway reconstruction LS 2,000$                1 2,000$              
Misc. site restoration LS 2,000$                1 2,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 113,850$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 39,848$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 13,679$            
Other Factors Sub-Total 167,377$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 41,844$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 (4%) 8,369$              

Project Cost 217,600$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

There are two 54" culverts that pass Kreger Creek under 416th Street East.  Downstream there is one 48" culvert under a private roadway that is undersized.  Backwater from the 
undersized culvert is causing backwater flooding of private property near Silver Lake.

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography.  Discharges were calculated using WWHM3 for the 2-, 5-, 
10-, 25-, and 100-year storm events.  HY-8.0 was used to determine culvert capacity.  The 100-year event was then modeled in FEQUTL to determine sizing of a replacement 
culvert for the road downstream of 416th Street East.  Several different culvert sizes were analyzed to determine necessary hydraulic capacity and fish passage.  No channel 
analysis was required.
The hydraulic analysis shows that a 10-foto wide by 6-foot high concrete box culvert with a 2-foot countersink (4-foot high opening) would convey the 100-year design event 
under the road without overtopping or backwater at the inlet.  The distance from the top of the road to the ditch invert is approximately 8 feet, which would leave approximately 
4’ of cover. This project solves flooding problem KRG-09.  This project is based on field observations and existing information (e.g. 5-ft contours), therefore, prior to detailed 
design a survey should be conducted to confirm the assumed channel and culvert geometry (e.g. bed slope, culvert invert elevations, channel depth, and roadway elevations)

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, utility vault estimates, and engineering judgment.  The site will be surveyed for 
1 day to improve/verify design specifications.  Because this is a provate road, ownership of roadway and culvert should be established before project implementation.  Project 
may require acquisition of additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Dean Kreger Road Culvert Replacement Project Number: CIP11-KRG-C02
Project Type: Culvert Replacement and Ditch Armoring Sub-Basin: Kreger Creek

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 14,020$            
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   2 1,000$              

Total -$                  24" Corrugated Metal Pipe Installed LF 115$                   30 3,450$              
Contingency (20%) -$                  18" Corrugated Metal Pipe Installed LF 85$                     30 2,550$              

Total Land Costs -$                  Channel Armoring LF 95$                     560 53,200$            
Energy Dissipaters Each 2,500$                2 5,000$              
Re-grading and Slope Stabilization LS 50,000$              1 50,000$            
Pre-Design Study LS 20,000$              1 20,000$            
Misc. site restoration LS 2,000$                1 2,000$              

Flood Hazard Reduction Cost/Benefit Ratio: Total 154,220$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 53,977$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 18,530$            
Other Factors Sub-Total 226,727$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 45,345$            
   25%  for construction cost between $100,000 - $250,000 Cost Escalation to 2008 (4%) 13,783$            
   20% for construction cost above $250,000 Total Land Costs -$                  

Project Cost 285,900$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Flooding of Dean Kreger Road is caused from two undersized culverts under the road that are both 12" diameter concrete pipes.  The discharges from these culverts are large 
drops of close to 10' that has created channel incision and erosion along the channels that cross private property.  There are also two more culverts that pass flow under a private 
driveway and out to a wetland.  Both driveway culverts are adequately sized. 

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel information.  Discharges were calculated 
using WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The 100-year event was then modeled in HY-8.0 to determine sizing for the passage under Dean Kreger Roa
and the channel dimensions to pass the 100-yr flow through the private property and out to the wetland.  

A pre-design study is recommended to further evaluate the hydrology and downstream wetland to ensure all recommendations are adequate to prevent future problems.  Based on 
preliminary analysis, it is recommended that the two culverts under Dean Kreger Road should be replaced with a 24” CMP culvert (southern crossing) and 18” CMP culvert 
(northern crossing) to convey the 100-year flow.  Culverts were sized based on the 100-yr discharge and not fish passage due to the nature of the steep terrain in the channels.  
The existing two culverts under the driveway are adequately sized and do not need replacing.  
The channels that convey water from Dean Kreger Road to the wetland should be sized to a bottom width of 2-ft, side slope of 2:1, and a height of 1.5-ft.  This channel allows fo
1-ft of freeboard during the 100-yr event.  The channels should be armored, or use grade control structures to protect from erosion and channel degradation.  Armoring has been 
assumed for cost-estimating purposes. The eroded slopes downstream of Dean Kreger Road should be regarded and stabilized.  Energy dissipaters are recommended at the 
discharge point from the channels to the wetland to prevent erosion from occurring in the wetland.   

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Utility vault estimates, and engineering judgment.  Two days of survey will be 
required before project construction to improve/verify design.  Channel armoring cost include landscape restoration of 5 feet on either side of the channel.  Armoring costs 
assumes a channel that is 2' bottom width, 2:1 side slope, and 1.5' in depth.  



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Tisch Road Culvert Replacement Project Number: CIP11MUR-C01
Project Type: Culvert Replacement Sub-Basin: Murray Creek

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 11,411$            
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Total -$                  10' x 3' concrete box culvert installed LF 2,000$                50 100,000$          
Contingency (20%) -$                  Wing walls Each 2,000$                4 8,000$              

Total Land Costs -$                  Trash rack Each 305$                   2 610$                 
Misc. site restoration LS 2,000$                1 2,000$              

-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 125,521$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 43,932$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 15,081$            
Other Factors Sub-Total 184,535$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 46,134$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Project Cost 230,700$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Roadway flooding was reported along Tisch Road South near 324th Street South.  A drainage ditch flows from south to north along Tisch Road South and then crosses under 
Tisch Road through a 12-inch CMP culvert.  Roadway flooding was observed on the upstream side of the culvert and in the upstream ditch along the road.  During a site visit on 
May 16, 2007, it was noted that the channels are overgrown with vegetation.  

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel information.  Discharges were calculated 
using WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The area draining to this ditch and culvert was estimated to be about 185 acres.  The drainage is mostly flat 
with mixed pasture, forest and rural residential land use.  The 100-year flow rate was estimated to be 29 cfs.  

The analyses show that a 3-sided, 10-foot wide by 3-foot high concrete box culvert would convey the 100-year design event.  The proposed culvert also provides fish passage per 
WDFW’s “Stream Simulation” design methodology.  The box culvert is used to account for limited cover.  This project is based on field observations and existing information 
(e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed channel and culvert geometry (e.g. bed slope, culvert invert 
elevations, channel depth, and roadway elevations).

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Contech estimates, and engineering judgment.  The site will be surveyed for 1 
day to improve/verify design specifications.  The project is within the right-of-way and will not require acquisition of additional land.

  Land Costs1 Construction Costs1



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Nisqually Mainstem Acquisition Phase 1 Project Number: CIP11-NIS-AC01
Project Type: Protection Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 7,000$                 100 700,000$          -$                  
Stewardship plan acres 1,000$                 100 100,000$          -$                  
Landowner outreach LS 50,000$               1 50,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 850,000$          -$                  
Contingency (20%) 170,000$          

Total Land Costs 1,020,000$       

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 1,020,000$       
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 40,800$            

Project Cost 1,060,800$       
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Lands important to salmon habitat include areas near the Nisqually mainstem.  Regulations can change with new political pressures and are difficult to enforce.  When regulation 
violations include the unauthorized removal of large trees in a riparian corridor, no restoration action can immediately replace that habitat loss.

The EDT model results show that protection of functioning habitat within this reach would highly benefit Nisqually salmon and steelhead and would greatly aid the recovery of 
threatened species.   

Purchase approximately 100 acres along the Nisqually mainstem to preserve riparian function and channel migration zones. Acquire parcels to block with other parcels already i
protected status. The focus of the protection is in the McKenna and Wilcox Farm areas. A similar fund that did not focus on specific parcels but instead on small properties along 
the Nisqually River has been very successful in acquiring critical small parcels.   This project is Phase 1 of three continual phases, which were divided up for budgetary purposes.

100 acres of undeveloped land along Nisqually River.   Assumed land acquisition cost of $7,000 per acre.  Additional costs items include a stewardship plan and land owner 
outreach.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Nisqually Mainstem Acquisition Phase 2 Project Number: CIP11-NIS-AC02
Project Type: Protection Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 7,000$                 100 700,000$          -$                  
Stewardship plan acres 1,000$                 100 100,000$          -$                  
Landowner outreach LS 50,000$               1 50,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 850,000$          -$                  
Contingency (20%) 170,000$          

Total Land Costs 1,020,000$       

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 1,020,000$       
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 40,800$            

Project Cost 1,060,800$       
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Lands important to salmon habitat include areas near the Nisqually mainstem.  Regulations can change with new political pressures and are difficult to enforce.  When regulation 
violations include the unauthorized removal of large trees in a riparian corridor, no restoration action can immediately replace that habitat loss.

The EDT model results show that protection of functioning habitat within this reach would highly benefit Nisqually salmon and steelhead and would greatly aid the recovery of 
threatened species.   

Purchase approximately 100 acres along the Nisqually mainstem to preserve riparian function and channel migration zones. Acquire parcels to block with other parcels already i
protected status. The focus of the protection is in the McKenna and Wilcox Farm areas. A similar fund that did not focus on specific parcels but instead on small properties along 
the Nisqually River has been very successful in acquiring critical small parcels.   This project is Phase 2 of three continual phases, which were divided up for budgetary purposes.

100 acres of undeveloped land along Nisqually River.   Assumed land acquisition cost of $7,000 per acre.  Additional costs items include a stewardship plan and land owner 
outreach.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Nisqually Mainstem Acquisition Phase 3 Project Number: CIP11-NIS-AC03
Project Type: Protection Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 7,000$                 100 700,000$          -$                  
Stewardship plan acres 1,000$                 100 100,000$          -$                  
Landowner outreach LS 50,000$               1 50,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 850,000$          -$                  
Contingency (20%) 170,000$          

Total Land Costs 1,020,000$       

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 1,020,000$       
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 40,800$            

Project Cost 1,060,800$       
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Lands important to salmon habitat include areas near the Nisqually mainstem.  Regulations can change with new political pressures and are difficult to enforce.  When regulation 
violations include the unauthorized removal of large trees in a riparian corridor, no restoration action can immediately replace that habitat loss.

The EDT model results show that protection of functioning habitat within this reach would highly benefit Nisqually salmon and steelhead and would greatly aid the recovery of 
threatened species.   

Purchase approximately 100 acres along the Nisqually mainstem to preserve riparian function and channel migration zones. Acquire parcels to block with other parcels already i
protected status. The focus of the protection is in the McKenna and Wilcox Farm areas. A similar fund that did not focus on specific parcels but instead on small properties along 
the Nisqually River has been very successful in acquiring critical small parcels.   This project is Phase 3 of three continual phases, which were divided up for budgetary purposes.

100 acres of undeveloped land along Nisqually River.   Assumed land acquisition cost of $7,000 per acre.  Additional costs items include a stewardship plan and land owner 
outreach.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Wilcox Flats Repetitive Loss Acquisition Project Number: CIP11-NIS-AC04
Project Type: Acquisition/Flood Mitigation Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 19,000$               6.5 123,500$          -$                  
Plus 50% - - - 61,750$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 185,250$          -$                  
Contingency (20%) 37,050$            

Total Land Costs 222,300$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 222,300$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) -$                  

Project Cost 222,300$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

The Wilcox Flats area has been identified as a repetitive loss area. FEMA has identified a repetitive loss property near the end of 41st Avenue South.  The property owner filed 
insurance claims in 1980, 1982, 1990, 1991, 1994, 1995, and 1996. 

According to the property owner, the floodwaters do not flow directly onto the property from the Nisqually River, but originate from an unnamed creek east of the property. The 
source of the unnamed creek is unknown, but it is ephemeral. The creek may be a historical channel of the Nisqually that currently drains a local drainage and may serve as an 
overflow channel during high river flows. 

The Pierce County Repetitive Loss Plan (2001) recommended land acquisition as the preferred solution.  Although previous attempts to purchase the property have failed due to 
lack of interest from the property owner, it is recommended that another attempt be made to acquire the property in case conditions have changed. 

Assessed value for 2008 was estimated to be $123,500 based on Pierce County Assessor's database.  Purchase estimate assumed to be assessed value plus 50 percent.  



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: McKenna Flood Mitigation Projects Project Number: CIP11-NIS-FLD01
Project Type: Flood Mitigation Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Avg. Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition parcels 125,000$             68 8,500,000$       -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 8,500,000$       -$                  
Contingency (20%) 1,700,000$       

Total Land Costs 10,200,000$     

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 10,200,000$     
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) -$                  

Project Cost 10,200,000$     
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

The community of McKenna has a history of flooding problems, most notably; an event in February 1996 that inundated portions of more than 80 parcels and damaged numerou
structures. 

A preliminary analysis of flood mitigation measures for the McKenna area was conducted as part of this basin planning effort (see Appendix E).  This analysis found that 
existing flood studies and flood maps are outdated and insufficient for developing a complete alternatives analysis.  Therefore, a programmatic recommendation has been 
included in this basin plan for conducting a series of studies to support the development of flood mitigation alternatives for the McKenna area (see PRG11-01, Lower Nisqually 
Flood Mitigation Program, Section 9.3.3).  
Specific flood mitigation projects are not recommended for this CIP due to uncertainty in the existing flood studies and flood mapping.  Project alternatives should be developed 
pending the completion of the above mentioned studies.  Alternatively, a general recommendation for flood mitigation is included based on the preliminary analysis to serve as a 
placeholder for the CIP projects that will be developed in the future.  

The taxable value of the remaining parcels was originally estimated to be $6 million (Dixon, 2006a).  An updated estimate was compiled using assessed values for 2008. A total 
of 68 parcels were identified as inundated or partially inundated by the 1996 flood, excluding those parcels that were acquired by Pierce County.  The assessed value for these 
parcels totaled approximately $8,500,000.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Nisqually Wilcox side-channel Project Number: CIP11-NIS-RST01
Project Type: Restoration Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization  LS 10,000$              1 10,000$            
-$                  Erosion control, clearing LS 3,000$                1 3,000$              
-$                  Concrete box culvert ft 525$                   60 31,500$            
-$                  Installation of culvert and rip rap LS 26,000$              1 26,000$            
-$                  Excavation/backfill cy 20$                     500 10,000$            
-$                  Streambed material and rip rap LS 6,000$                1 6,000$              

Total -$                  Large wood debris plus delivery each 850$                   15 12,750$            
Contingency (20%) -$                  Placement of material LS 8,000$                1 8,000$              

Total Land Costs -$                  Project maintenance LS 15,000$              1 15,000$            
Riparian replanting and clean-up acre 10,000$              2 20,000$            
Permitting LS 5,000$                1 5,000$              

 
Flood Hazard Reduction Cost/Benefit Ratio: Total 147,250$          

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 66,263$            
Natural Resource Protection    35%  all other projects Taxes (8.9%) 19,003$            

Other Factors Sub-Total 232,515$          
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 58,129$            

   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 11,626$            

Project Cost 302,300$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Due to floodplain restrictions by large channel-redirecting riprap levees, there is a lack of side-channels and off-channel wetlands.  These levees ensure that the river maintains it
course and flows over the Centralia Diversion Dam on the west side of the valley.  In addition, the dam blocks some upstream salmon migration, especially chum salmon.  
Annual flooding breaks through a weak dike along a connected oxbow channel and bypasses the dam by flowing into lower Horn Creek.  

The 2003 South Puget Sound Salmon Enhancement Off-channel Habitat Assessment has identified this area in need of off-channel habitat restoration. This site has been assessed
by the Nisqually Tribe and an engineer for potential restoration. The Centralia Dam fish ladder usually excludes chum salmon from migrating upstream as has been noticed by 
biologists over many years. 

The project would create an artificial year-round side channel of the Nisqually River that would bypass the Centralia Diversion Dam and increase the off-channel rearing and 
spawning habitat on Wilcox Farms. Some year-round flow from the Nisqually River would seep into Harts Lake outlet and Horn Creek and return back into the river 
approximately 1 mile downstream. The connection would allow for up to 300 cfs of flow in the winter and would reduce flooding potential by controlling the outflow.  

The design is still in its conceptual stage. It is envisioned a 9-ft by 5-ft concrete box culvert would be sufficient to connect the wetland/mainstem through an artificial dike and 
under an access road to the Harts Creek/Horn Creek complex.  



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Wilcox Flats Off-Channel Restoration Project Number: CIP11-NIS-RST02
Project Type: Restoration Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization  LS 5,000$                1 5,000$              
-$                  Riparian Plants (average cost) each 3$                       28,000 70,000$            
-$                  Plant Protection tubes and stakes each 3$                       20,000 60,000$            
-$                  Installation and site prep LS 40,000$              1 40,000$            
-$                  Incidentals acre 40$                     170 6,800$              
-$                  Project Monitoring and maintenance (3 yrs. LS 20,000$              1 20,000$            

Total -$                  
Contingency (20%) -$                  

Total Land Costs -$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 201,800$          
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 70,630$            

Natural Resource Protection    35%  all other projects Taxes (8.9%) 24,246$            
Other Factors Sub-Total 296,676$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 59,335$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 through 2010 dollars (8%) 28,481$            

Project Cost 384,500$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

The Nisqually Land Trust owns several dozen vacation lots abandoned after the floods of 1996/97.  Various alterations were made to the lots before they were transferred to the 
Land Trust.  The alterations include, but are not limited to, forest clearing, road building, and introduction of invasive plants.  The alterations have limited the benefits the riparia
and floodplain forest can provide to salmonids and other aquatic wildlife.  

The Nisqually Land Trust has identified this project as a high priority restoration project on their lands. 

Restore Wilcox Flats through revegetation projects between river miles 28 and 29.5.  Sub-projects would include riparian enhancement along 3/4 miles of mainstem, at least 1/2 
mile of side channels, and all areas within the river’s channel migration zone.  The revegetation in these areas will cover 170 acres.  

The installation is completed with the help of a Washington Conservation Corps field crew. Contingency is 35% based on engineering estimates. No chemical herbicide 
application is needed for site preparation.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Mainstem Off-Channel Restoration Project Number: CIP11-NIS-RST03
Project Type: Restoration Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization  LS 7,500$                3 22,500$            
-$                  Erosion control, clearing LS 3,000$                3 9,000$              
-$                  Bridge/culvert plus installation LS 1$                       34,000 34,000$            
-$                  Pond excavation + haul + shaping cy 12$                     5,500 66,000$            
-$                  Culvert removal  LS 1,500$                1 1,500$              
-$                  Riprap and streambed material + placement LS 6,000$                1 6,000$              

Total -$                  Large wood debris + delivery each 850$                   60 51,000$            
Contingency (20%) -$                  Dike set back / removal cy 12$                     6,000 72,000$            

Total Land Costs -$                  LWD placement jam 10,000$              2 20,000$            
Project maintenance LS 10,000$              3 30,000$            
Riparian replanting and clean-up acre 10,000$              3 25,000$            
Permitting LS 5,000$                3 15,000$            

Flood Hazard Reduction Cost/Benefit Ratio: Total 337,000$          
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 151,650$          

Natural Resource Protection    35%  all other projects Taxes (8.9%) 43,490$            
Other Factors Sub-Total 532,140$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 186,249$          
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 28,736$            

Project Cost 747,200$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

An off-channel habitat assessment completed by the South Puget Sound Salmon Enhancement Group (SPSSEG) and the Tribe in 2004 evaluated the presence and condition of 
off-channel habitat throughout the Nisqually mainstem.  Off-channel habitat modifications have led to a reduction in habitat diversity.  These changes and simplification of the 
channel, along with the lack of large wood in the river, have a negative effect on fry, juvenile, and prespawners because there are fewer places for fish to find refuge from high 
flows.  The report identified high priority sites for restoration of off-channel habitat.  
 The Tribe and SPSSEG have identified various sites for restoration from the off-channel habitat assessment. 

 Existing off-channel habitat should be incorporated into the active river ecosystem as much as possible.  The order of priority for restoration actions at these sites should be: 1) 
restoring the channel migration zone (i.e., removing impediments to allow the river to maintain the sites), 2) restoring fish access to the site, and 3) restoring native vegetation 
surrounding the off-channel habitat areas.  Also, there is a need for additional landowner outreach, identifying new willing landowners, and then designing and implementing key
projects.

 We assumed three projects: (1) a dike setback project with a log jam placement, (2) a culvert replacement, and (3) a pond creation/restoration project. Since these are three 
smaller projects with three separate engineering and administration need, we used the 35% engineering cost estimate to cover the increase. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: 365th Street East Culvert Replacement Project Number: CIP11-TWL-C01
Project Type: Culvert Replacement Sub-Basin: Lower Tanwax

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 7,860$              
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  7' x 4' concrete box culvert inst. Each 1,500$                40 60,000$            

Total -$                  Wing walls Each 2,000$                4 8,000$              
Contingency (20%) -$                  Trash rack Each 800$                   2 1,600$              

Total Land Costs -$                  Misc. site restoration LS 6,000$                1 6,000$              
-$                  
-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 86,460$            
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 30,261$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 10,388$            
Other Factors Sub-Total 127,109$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 44,488$            
   25%  for construction cost between $100,000 - $250,000 Cost Escalation to 2008 (4%) 8,490$              
   20% for construction cost above $250,000 Total Land Costs -$                  

Project Cost 180,100$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Flooding over the roadway was reported at 365th Street East near Weyerhaeuser Elementary School.  A drainage ditch flowing from north to south drains an area of 
approximately 315 acres of mixed forest, pasture and rural residential land use.  Culvert appears to have some damage at the inlet.

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel information.  Discharges were calculated 
using WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The 25-year event was then modeled in HY-8.0 to determine capacity of the culvert under Webster Drive.  
The 25-year flow rate was calculated to be 25 cfs.  The existing 18-inch concrete culvert does not have adequate capacity to convey the 25-year.  FEQUTL was used to size a 
new culvert for hydraulic capacity and fish passage.
Replace the existing 18-inch culvert with a 3-sided concrete box culvert, 7-foot wide by 4-foot high to convey the 100-year flow rate and provide the necessary geometry for fish 
passage.  The top of the box culvert is assumed to be set at the elevation of the existing roadway with no cover to address depth and cover limitations.  This project is based on 
field observations and existing information (e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed channel and culvert 
geometry (e.g. bed slope, culvert invert elevations, channel depth, and roadway elevations).

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Contech estimates, and engineering judgment.  The site will be surveyed for 1 
day to improve/verify design specifications.  Assumed cost of trash racks is $800 per inlet/outlet.  The project is within the right-of-way and will not require acquisition of 
additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Lower Tanwax Riparian Enhancement Project Number: CIP11-TWL-RST01
Project Type: Restoration Sub-Basin: Lower Tanwax Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization  LS 7,500$                1 7,500$              
-$                  Riparian plants (live stakes) each 1$                       78,000 66,300$            
-$                  Riparian plants (potted) each 4$                       15,600 54,600$            
-$                  Installation hours 18$                     1,664 29,120$            
-$                  Site prep acre 1,500$                78 117,000$          
-$                  Incidentals acre 250$                   78 19,500$            

Total -$                  Project maintenance 3 year 1,200$                78 93,600$            
Contingency (20%) -$                  

Total Land Costs -$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 387,620$          
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 135,667$          

Natural Resource Protection    35%  all other projects Taxes (8.9%) 46,573$            
Other Factors Sub-Total 569,860$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 113,972$          
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 through 2010 dollars (8%) 54,707$            

Project Cost 738,600$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

The lower Tanwax Creek flows for 4.5 miles through a 98-acre riparian wetland that has been cleared and now consists of small shrubs and large amounts of reed canary grass.  
The reduced amount of large wood in the creek and the loss of streamside and overhanging vegetation have had numerous impacts.  The lack of riparian vegetation available to 
provide shade has likely led to higher peak summer water temperatures throughout the subbasin, reducing the productivity of juvenile coho and steelhead that rear in the creek.  
The loss of streamside vegetation is also associated with reduced nutrient input to the creek, opportunities for fish concealment, and shade to prevent the growth of non-native 
The Tribe has identified this wetland as the number two priority for wetland restoration in a 1996 inventory of commercial forestry land owned wetlands. Now it is owned by 
several dozen private landowners.    

Streamside vegetation plantings in selected reed canary grass dominated areas and along the creek between RM 1.75 and RM 3.5.

We are assuming only 78 acres of the 98-acre wetland can be re-planted due to wetland conditions.  The majority will be live stakes (85%) and some (15%) bareroot plants. 
Density is 1,000 livestakes per acre plus 200 potted plants. Contingency was reduced to 35%, and cost escalation was increased to 8% due to 3-year length of project.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Tanwax Creek Wetland Protection Phase 1 Project Number: CIP11-TWU-AC01
Project Type: Protection Sub-Basin: Upper Tanwax Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 4,500$                 125 562,500$          -$                  
Stewardship plan acres 500$                    125 62,500$            -$                  
Landowner outreach LS 25,000$               1 25,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 650,000$          -$                  
Contingency (20%) 130,000$          

Total Land Costs 780,000$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 780,000$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 31,200$            

Project Cost 811,200$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Many of the small lowland streams that are tributaries of Tanwax Creek have intermittent flow problems and probably also have elevated stream temperatures due to the lack of 
forest canopy.  These tributaries provide limited habitat capacity to anadromous salmonids due to their small size, intermittent flows, and inaccessibility.  Habitat alterations 
similar to those in the mainstem have taken place in most of these tributaries.  Lack of wood and riparian vegetation, and substantial fine sediment inputs, also limit the function 
of this habitat.  The over-wintering refuge and migration pathway potential gives these tributaries unique importance, especially for coho, steelhead, and cutthroat.
Most information was gathered from the incomplete Ohop/Tanwax/Powell watershed analysis, which identified fish problems associated with low flow water issues in Tanwax. 
The Tribe has identified wetlands in the Tanwax basin of significance for a variety of fish and wildlife in a 1996 inventory of commercial forestry land owned wetlands.

Identify and protect key wetlands that regulate and control flow in Tanwax Creek.  This project is Phase 1 of two continual phases, which were divided up for budgetary 
purposes.

Estimated 250 acres with an averaged cost of $4,500/acre for unbuildable land in the area, including potential boundary line adjustments. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Tanwax Creek Wetland Protection Phase 2 Project Number: CIP11-TWU-AC02
Project Type: Protection Sub-Basin: Upper Tanwax Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 4,500$                 125 562,500$          -$                  
Stewardship plan acres 500$                    125 62,500$            -$                  
Landowner outreach LS 25,000$               1 25,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 650,000$          -$                  
Contingency (20%) 130,000$          

Total Land Costs 780,000$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 780,000$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 31,200$            

Project Cost 811,200$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Many of the small lowland streams that are tributaries of Tanwax Creek have intermittent flow problems and probably also have elevated stream temperatures due to the lack of 
forest canopy.  These tributaries provide limited habitat capacity to anadromous salmonids due to their small size, intermittent flows, and inaccessibility.  Habitat alterations 
similar to those in the mainstem have taken place in most of these tributaries.  Lack of wood and riparian vegetation, and substantial fine sediment inputs, also limit the function 
of this habitat.  The over-wintering refuge and migration pathway potential gives these tributaries unique importance, especially for coho, steelhead, and cutthroat.
Most information was gathered from the incomplete Ohop/Tanwax/Powell watershed analysis, which identified fish problems associated with low flow water issues in Tanwax. 
The Tribe has identified wetlands in the Tanwax basin of significance for a variety of fish and wildlife in a 1996 inventory of commercial forestry land owned wetlands.

Identify and protect key wetlands that regulate and control flow in Tanwax Creek.  This project is Phase 2 of two continual phases, which were divided up for budgetary 
purposes.

Estimated 250 acres with an averaged cost of $4,500/acre for unbuildable land in the area, including potential boundary line adjustments. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Benbow Drive Culvert Replacement Project Number: CIP11-TWU-C01
Project Type: Culvert Replacement Sub-Basin: Upper Tanwax

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 9,350$              
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Total -$                  9' x 5' concrete box culvert installed LF 1,600$                45 72,000$            
Contingency (20%) -$                  Wing walls Each 2,000$                4 8,000$              

Total Land Costs -$                  Trash rack Each 1,000$                2 2,000$              
Misc. site restoration LS 8,000$                1 8,000$              

-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 102,850$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 35,998$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 12,357$            
Other Factors Sub-Total 151,205$          

Total Score 0 Engineering and Administration (**%) 37,801$            
**  35% for construction costs up to $100,000 Cost Escalation to 2008 (4%) 9,494$              
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Project Cost 198,600$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Benbow Drive East is located between Twin Lakes and Whitman Lake, and crosses the low area where overflow from the Twin Lakes drains into Whitman Lake.  Field 
observations noted debris at the culvert inlet and signs of roadway overtopping.  The existing crossing consists of two 24-inch concrete culverts with a debris cage surrounding 
both inlets.  During a site visit on May 16, 2007, it was noted that the debris cage had collected a considerable amount of debris, and that is could be restricting flow into the 
culverts.  Also, the downstream ends of the culverts were completely submerged.  
A hydrologic analysis was completed to verify sufficient capacity of the roadway culverts.  The area draining to the culverts was estimated to be about 235 acres of mixed forest 
and agricultural land use.  The 100-year flow rate was estimated to be 69 cfs.  Hydraulic calculations found that the existing parallel 24-inch culverts are not adequately sized to 
convey the 100-year flow rate without overtopping the road.  

The hydraulic analyses indicated a 9-foot wide by 5-foot high concrete box culvert would convey the 100-year flood event flow with no overtopping.  Road raising is avoided by 
placing the top of the box culvert, which is designed for H-20 loading, at the roadway grade with no cover.  The box culvert also provides fish passage per the WDFW “No 
Slope” requirements.  The debris barrier should be reinstalled and cleared with routine maintenance.  Alternatively, a debris barrier or trash rack requiring less maintenance could 
be installed.  This project is based on field observations and existing information (e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm 
the assumed channel and culvert geometry (e.g. bed slope, culvert invert elevations, channel depth, and roadway elevations).

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Contech estimates, and engineering judgment.  The site will be surveyed for 1 
day to improve/verify design specifications.  Assumed cost of trash racks is $1000 per inlet/outlet.  Project is within the right-of-way and will not require the acquisition of 
additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Webster Road Culvert Replacement Project Number: CIP11-TWU-C02
Project Type: Culvert Repair and Channel Excavation Sub-Basin: Upper Tanwax

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 5,960$              
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  5' x 3' concrete box culvert installed Each 1,000$                45 45,000$            

Total -$                  Wing walls Each 2,000$                4 8,000$              
Contingency (20%) -$                  Trash rack Each 800$                   2 1,600$              

Total Land Costs -$                  Misc. site restoration LS 2,000$                1 2,000$              
-$                  
-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 65,560$            
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 22,946$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 7,877$              
Other Factors Sub-Total 96,383$            

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 33,734$            
   25%  for construction cost between $100,000 - $250,000 Cost Escalation to 2008 (4%) 6,438$              
   20% for construction cost above $250,000 Total Land Costs -$                  

Project Cost 136,600$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Roadway flooding was reported at Webster Road near the intersection with State Route 161.  Field observations noted that the culvert under Webster Road, approximately 1200 
feet northwest of State Route 161, is damaged at the inlet.  The 18-inch CMP culvert is bent at the inlet in a way that is an obvious hindrance to conveyance.  It was noted during 
a site visit that the cover over the culvert does not meet the minimum 2-foot requirement.  The culvert also had rusted along the bottom, which may indicate standing water for a 
long period of time.  Local residents suggested that there are beavers in the area and that they may have contributed to backups.

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel informaton.  Discharges were calculated using
WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The 25-year event was then modeled in HY-8.0 to determine capacity of the culvert under Webster Drive.  
FEQUTL was used for proposed culvert sizing.  Manning's analysis on the surrounding channels showed that they were adequately sized as well.

Since the culvert is damaged and rusted, it should be replaced.  A 5-foot wide by 3-foot high concrete box culvert would adequately convey the 100-year flow rate without a 
submerged inlet.  Limitations in cover are addressed by the top of the box culvert assumed to set at the existing roadway grade.  The box culvert design meets WDFW 
requirements for fish passage using the “Stream Simulation” methodology.   It is also recommended that the 12-inch culvert to the east be removed or repaired and cleaned out.  
This project is based on field observations and existing information (e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed 
channel and culvert geometry (e.g. bed slope, culvert invert elevations, channel depth, and roadway elevations).

  Land Costs1 Construction Costs1

Cost of ditch maintenance and cleanout of the 12" driveway culvert is including in the 'Misc. site restoration' line item.  No survey is required because the project is small.  This 
project will be constructed within the right-of-way and will not require acquisition of additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Thomas Road Culvert Replacement Project Number: CIP11-TWU-C04
Project Type: Culvert Replacement Sub-Basin: Upper Tanwax

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 9,010$              
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Total -$                  6' x 5' concrete box culvert installed LF 1,500$                50 75,000$            
Contingency (20%) -$                  Wing walls Each 2,000$                4 8,000$              

Total Land Costs -$                  Trash rack Each 800$                   2 1,600$              
Misc. site restoration LS 2,000$                1 2,000$              

-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 99,110$            
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 34,689$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 11,908$            
Other Factors Sub-Total 145,707$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 50,997$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Project Cost 196,800$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

Roadway flooding problems leading to flooding of private property were reported near 34328 Thomas Road East.  A property owner reported frequent flooding of the roadway 
and overflow of ditches, which causes runoff to wash out the road and flow into the dwelling.
Residents also reported that the drainage ditches have not been adequately maintained.  Field observations noted that construction and improper sediment control could be causin
sediment build up in ditches and conveyance structures.
The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography and tax parcel information.  Discharges were calculated 
using WWHM3 for the 2-, 5-, 10-, 25-, and 100-year storm events.  The 25-year event was then modeled in HY-8.0 to determine capacity of culvert under Thomas Road East.  
The culvert was found to be undersized.  The ditches along Thomas Road were analyzed using Manning's Equation and found to be adequately sized.

Maintenance should be conducted at the site to clean out sediment and debris buildup in conveyance structures.  It is recommended that the 12-inch culvert be replaced with a 3-
sided concrete box culvert, 6-foot wide by 5-foot high to allow for conveyance of the 100-year flow rate and provide the necessary geometry for fish passage.  The top of the box 
culvert is assumed to be set at the elevation of the existing roadway with no cover.  Field survey and detailed hydraulic analyses should be performed before project 
implementation.  Inlet conditions at the storm drain downstream of the culvert should be inspected to ensure proper capture of flow.  This project is based on field observations 
and existing information (e.g. 5-ft contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed channel and culvert geometry (e.g. bed 
slope, culvert invert elevations, channel depth, and roadway elevations)

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, Contech estimates, and engineering judgment.  The site will be surveyed for 1 
day to improve/verify design specifications.  The project is within the right-of-way and will not require acquisition of additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Ohop Creek Property Acquisition Phase 1 Project Number: CIP14-OHL-AC01
Project Type: Protection Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 5,000$                 80 400,000$          -$                  
Stewardship plan acres 1,000$                 80 80,000$            -$                  
Landowner outreach LS 15,000$               1 15,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 495,000$          -$                  
Contingency (20%) 99,000$            

Total Land Costs 594,000$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 594,000$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 23,760$            

Project Cost 617,800$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Major habitat alterations have occurred in the Ohop Creek subbasin.  There has been a decrease in the amount of large wood in the creek.  The removal of streamside and 
overhanging vegetation, including standing trees, has eliminated the source of large wood and shade for the creek.  A few areas have not been affected by the encroachment and 
therefore need to be protected. Some areas have been affected, but are in need of acquisition for  implementation of the Ohop valley restoration project. 

The EDT model results show that protection of functioning habitat with this reach would highly benefit Nisqually salmon and steelhead and would greatly aid the recovery of 
threatened species.   

Acquire available properties along Ohop Creek. Since smaller properties enter and leave the real estate market fairly quickly, it is important to be able to react to those 
opportunities with these funds. A similar fund that was focused on small properties along the Nisqually River has been very successful in acquiring critical small parcels. 

80 acres of undeveloped land along Ohop Creek. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Ohop Creek Property Acquisition Phase 2 Project Number: CIP14-OHL-AC02
Project Type: Protection Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 8,200$                 57 467,400$          -$                  
Stewardship plan acres 500$                    57 28,500$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 495,900$          -$                  
Contingency (20%) 99,180$            

Total Land Costs 595,080$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 595,080$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 23,803$            

Project Cost 618,900$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Ohop Creek is the second largest Nisqually tributary below LaGrande Dam.  It is an area of historic agricultural use that is being converted to rural residential use.  The area has 
undergone many changes, resulting in the decline of salmon productivity.  Channel confinement modifications such as ditching and channelization have occurred.  There has 
been a decline in the amount of key habitat and habitat diversity, including loss of large woody debris, streamside vegetation, pools, and riffle habitat.  These factors have led to 
reduced channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability.  There has also been an increase in predation by 
A restoration plan for lower Ohop Creek was developed.  The project will re-elevate the 4.0 miles of severely channelized creek back into its original floodplain, recreating a 5.2- 
mile-long stream.  The creek’s original meander pattern and its connection to the adjacent floodplain and wetland areas will be restored.  The project will also re-vegetate 
approximately 490 acres of the surrounding valley floor, which is dominated by wetlands.  Several large properties in the valley are in protected status; however, almost 1 mile of 
Ohop Creek is unprotected.  
Acquiring properties along this reach will help ensure the long-term success of the Ohop Valley Restoration Project. This acquisition will protect about 0.65 mile of Ohop Creek 
(both sides) and 114 acres of Ohop valley and uplands. These uplands would block other protected areas to the north, south, and east to a large (several hundred acres) fish and 
wildlife corridor and refuge area. This phase on Ohop Creek Property Acquisitions is intended benefit restoration activities.

Purchase approximately 114 acres near Eatonville. The cost of the property is based on assessed value around $8,200/acre. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Ohop Creek Property Acquisition Phase 3 Project Number: CIP14-OHL-AC03
Project Type: Protection Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 8,200$                 57 467,400$          -$                  
Stewardship plan acres 500$                    57 28,500$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 495,900$          -$                  
Contingency (20%) 99,180$            

Total Land Costs 595,080$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 595,080$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 23,803$            

Project Cost 618,900$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Ohop Creek is the second largest Nisqually tributary below LaGrande Dam.  It is an area of historic agricultural use that is being converted to rural residential use.  The area has 
undergone many changes, resulting in the decline of salmon productivity.  Channel confinement modifications such as ditching and channelization have occurred.  There has 
been a decline in the amount of key habitat and habitat diversity, including loss of large woody debris, streamside vegetation, pools, and riffle habitat.  These factors have led to 
reduced channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability.  There has also been an increase in predation by 
A restoration plan for lower Ohop Creek was developed.  The project will re-elevate the 4.0 miles of severely channelized creek back into its original floodplain, recreating a 5.2- 
mile-long stream.  The creek’s original meander pattern and its connection to the adjacent floodplain and wetland areas will be restored.  The project will also re-vegetate 
approximately 490 acres of the surrounding valley floor, which is dominated by wetlands.  Several large properties in the valley are in protected status; however, almost 1 mile of 
Ohop Creek is unprotected.  
Acquiring properties along this reach will help ensure the long-term success of the Ohop Valley Restoration Project. This acquisition will protect about 0.65 mile of Ohop Creek 
(both sides) and 114 acres of Ohop valley and uplands. These uplands would block other protected areas to the north, south, and east to a large (several hundred acres) fish and 
wildlife corridor and refuge area. This phase on Ohop Creek Property Acquisitions is intended benefit restoration activities.

Purchase approximately 114 acres near Eatonville. The cost of the property is based on assessed value around $8,200/acre. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Ohop Creek Repetitive Loss Property Acquisition Project Number: CIP14-OHL-AC04
Project Type: Acquisition/Flood Mitigation Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 23,739$               14.2 337,100$          -$                  
Plus 50% - - - 168,550$          -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 505,650$          -$                  
Contingency (20%) 101,130$          

Total Land Costs 606,780$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 606,780$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) -$                  

Project Cost 606,800$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Based on new claims data, an area along lower Ohop Creek was identified as a repetitive loss area following completion of the Pierce County Repetitive Loss Plan in 2001. The 
current repetitive loss report as of April 30, 2006, shows one identified property in this area. 

Ohop Creek is a tributary to the Nisqually River. The principal cause of flooding along this reach is surface water drainage into the creek channel, increasing stream flow above 
the capacity of the channel. This typically results in overbank flooding. It is estimated that there are approximately five additional properties within this reach subject to similar 
repetitive flooding as the identified property.

Acquire available properties identified as a repetitive loss property or properties within the repetitive loss area that could potentially sustain future flood damages.

Assessed value for 2008 was estimated to be $337,100 based on Pierce County Assessor's database.  Purchase estimate assumed to be assessed value plus 50 percent.  



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Lower Ohop Valley Restoration Phase 1 (Segements D, E, and F) Project Number: CIP14-OHL-RST01
Project Type: Restoration Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Channel reconnection LS 551,146$            1 551,146$          
-$                  Large woody debris (inc. installation) LS 483,277$            1 483,277$          
-$                  Dike removal LS 40,957$              1 40,957$            
-$                  Off-channel habitat creation LS 42,000$              1 42,000$            
-$                  Plant removal and salvage LS 62,580$              1 62,580$            

Total -$                  Plant installation LS 155,494$            1 155,494$          
Contingency (20%) -$                  Plant material LS 273,000$            1 273,000$          

Total Land Costs -$                  Roughened channel LS 98,000$              1 98,000$            
Site maintenance LS 198,800$            1 198,800$          

-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 1,905,254$       
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) already incl.

Natural Resource Protection    35%  all other projects Taxes (8.9%) 169,568$          
Other Factors Sub-Total 2,074,821$       

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 518,705$          
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 103,741$          

Total Project Cost 2,697,300$       
Project Cost (15% County share) 404,595$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Ohop Creek is the second largest Nisqually tributary below LaGrande Dam.  It is an area of historic agricultural use that is being converted to rural residential use.  The area has 
undergone many changes that have resulted in the decline of salmon productivity.  Channel confinement modifications such as ditching and channelization have occurred.  There 
has been a decline in the amount of key habitat and habitat diversity, including loss of large woods, streamside vegetation, pools, and riffle habitat.  These factors have led to 
reduced channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability.  There has also been an increase in predation by 
Assessments and analyses have identified several alternatives for restoration. The full restoration alternative has been selected as the preferred alternative.

The project will re-elevate the 4.0 miles of severely channelized creek back into its original floodplain, recreating a 5.2- mile-long stream.  The creek’s original meander pattern 
and its connection to the adjacent floodplain and wetland areas will be restored.  The project will also re-vegetate approximately 490 acres of the surrounding valley floor, which 
is dominated by wetlands.  Due to the large size of the project, it is split into three phases (1, 2, and 3).  This first phase will restore approximately 1 mile of creek and will be the 
pilot project to the other phases.  It focuses on the Land Trust properties, around Highway 7, which are visible to the tens of thousands of travelers to Mount Rainier National 
Park every year.  It will be the demonstration project for the remaining phases.  

Design assumptions include excavation of 1.05 miles of new creek channel, filling ~0.5 miles of old channel, replanting 92 acres of the valley floor, and installing 7 pieces of 
large wood per 100 feet of new channel. Mobilization (10%), incidentals (10%), and contingency (20%) have been included in the line items. Engineering and Administration ar
estimated at 25%.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Lower Ohop Valley Restoration Phase 2 (Segments A, B, and C) Project Number: CIP14-OHL-RST02
Project Type: Restoration Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Channel reconn LS 943,327$            1 943,327$          
-$                  Wood delivery and placement LS 737,990$            1 737,990$          
-$                  Plant removal and salvage LS 42,242$              1 42,242$            
-$                  Plant installation LS 450,982$            1 450,982$          
-$                  Plant material LS 528,000$            1 528,000$          

Total -$                  Site maintenance LS 154,000$            1 154,000$          
Contingency (20%) -$                  -$                  

Total Land Costs -$                  -$                  
-$                  
-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 2,856,541$       
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) already incl.

Natural Resource Protection    35%  all other projects Taxes (8.9%) 254,232$          
Other Factors Sub-Total 3,110,773$       

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 777,693$          
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 155,539$          

Total Project Cost 4,044,100$       
Project Cost (15% County share) 606,600$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Ohop Creek is the second largest Nisqually tributary below LaGrande Dam.  It is an area of historic agricultural use that is being converted to rural residential use.  The area has 
undergone many changes that have led to the decline of salmon productivity.  Channel confinement modifications such as ditching and channelization have occurred.  There has 
been a decline in the amount of key habitat and habitat diversity, including loss of large woods, streamside vegetation, pools, and riffle habitat.  These factors have led to reduced 
channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability.  There has also been an increase in predation by non-
Assessments and analyses have identified several alternatives for restoration. The full restoration alternative has been selected as the preferred alternative.

The project will re-elevate the 4.0 miles of severely channelized creek back into its original floodplain, recreating a 5.2- mile-long stream.  The creek’s original meander pattern 
and its connection to the adjacent floodplain and wetland areas will be restored.  The project will also re-vegetate approximately 490 acres of the surrounding valley floor, which 
is dominated by wetlands.  Due to the large size of the project, it is split into three phases (1, 2, and 3).  This second phase will restore approximately 2.1 miles of creek and 
includes reforestation of 110 acres of floodplain forest. This phase will connect the first phase of the project to the mouth of the creek and therefore will make both projects even 
more effective by providing 3.1 miles of uninterrupted restored habitat.   

Design assumptions include excavating 2.1 miles of new creek channel, filling 1.1 miles of old channel, replanting 110 acres of the valley floor, and installing 7 pieces of large 
wood per 100 feet of new channel. Mobilization (10%), incidentals (10%), and contingency (20%) have been included in the line items. Engineering and Administration are 
estimated at 25%.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Lower Ohop Valley Restoration Phase 3 (Segments G, H, I, J, K, and L) Project Number: CIP14-OHL-RST03
Project Type: Restoration Sub-Basin: Lower Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Channel reconn LS 1,254,765$         1 1,254,765$       
-$                  Wood delivery and placement LS 1,209,365$         1 1,209,365$       
-$                  Plant removal and salvage LS 42,242$              1 146,223$          
-$                  Plant installation LS 450,982$            1 475,537$          
-$                  Plant material LS 528,000$            1 484,800$          

Total -$                  Roughened channel LS 70,000$              1 70,000$            
Contingency (20%) -$                  Site maintenance LS 154,000$            1 281,554$          

Total Land Costs -$                  
-$                  
-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 3,922,244$       
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) already incl.

Natural Resource Protection    35%  all other projects Taxes (8.9%) 349,080$          
Other Factors Sub-Total 4,271,324$       

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 854,265$          
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 205,024$          

Total Project Cost 5,330,700$       
Project Cost (15% County share) 799,600$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Ohop Creek is the second largest Nisqually tributary below LaGrande Dam.  It is an area of historic agricultural use that is being converted to rural residential use.  The area has 
undergone many changes that have resulted in the decline of salmon productivity.  Channel confinement modifications such as ditching and channelization have occurred.  There 
has been a decline in the amount of key habitat and habitat diversity, including loss of large woods, streamside vegetation, pools, and riffle habitat.  These factors have led to 
reduced channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability.  There has also been an increase in predation by 
Several assessments and analyses have been completed which resulted in several alternatives for restoration. The full restoration alternative has been selected as the preferred 
alternative.

The project will re-elevate the 4.0 miles of severely channelized creek back into its original floodplain, recreating a 5.2- mile-long stream.  The creek’s original meander pattern 
and its connection to the adjacent floodplain and wetland areas will be restored.  The project will also re-vegetate approximately 490 acres of the surrounding valley floor, which 
is dominated by wetlands.  Due to the large size of the project, it is split into three phases (1, 2, and 3).  This third and last phase will restore an additional 2.1 miles of Ohop 
Creek consisting of the remaining creek sections up and downstream of the Ohop Valley Road bridge.  Together with Phases 1 and 2, this phase will restore a continuous 5.2-
mile reach.  

Design assumptions include excavating 2.1 miles of new creek channel, filling 1.5 miles of old channel, installing 7 pieces of large wood per 100 feet of new channel, and 
constructing a widened floodplain. Mobilization (10%), incidentals (10%), and contingency (20%) have been included in the line items. This cost estimate includes a 200-foot 
buffer along the new creek that totals 101 acres. If landowners agree, further expansion of the floodplain forest would increase the plantings up to 288 acres, and therefore 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Upper Ohop Shoreline Acquisition Phase 1 (Hancock-Ohop) Project Number: CIP14-OHU-AC01
Project Type: Protection Sub-Basin: Upper Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 4,900$                 89 436,100$          -$                  
Stewardship plan acres 250$                    89 22,250$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 458,350$          -$                  
Contingency (20%) 91,670$            

Total Land Costs 550,020$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 550,020$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 22,001$            

Project Cost 572,100$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

There has been a decline in key habitat and habitat diversity, including loss of large woods, streamside vegetation, pools, and riffle habitat throughout the Ohop valley. These 
factors have resulted in reduced channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability. The extensive wetlands at 
the upper end of Ohop Lake is the least degraded reach of the Ohop valley.

Assessments and analyses have identified several alternatives for restoration. The full restoration alternative has been selected as the preferred alternative.

Acquire upper Ohop Creek shoreline properties, including 140 acres of the Ohop valley wetland, over 1 mile of Ohop Creek, 0.1 mile of a tributary, and 1,000 feet of Ohop Lake
shoreline.   This project is Phase 1 of a two continual phases.  The project was divided up into phases for budgetary purposes; however, phases can be combined or completed 
independently.

Purchase approximately 89 acres near Eatonville. The cost of the property is based on an assessed value of around $4,900/acre.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Upper Ohop Shoreline Acquisition Phase 2 (Hancock-Ohop) Project Number: CIP14-OHU-AC02
Project Type: Protection Sub-Basin: Upper Ohop Creek

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 4,900$                 89 436,100$          -$                  
Stewardship plan acres 250$                    89 22,250$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 458,350$          -$                  
Contingency (20%) 91,670$            

Total Land Costs 550,020$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 550,020$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 22,001$            

Project Cost 572,100$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

There has been a decline in key habitat and habitat diversity, including loss of large woods, streamside vegetation, pools, and riffle habitat throughout the Ohop valley. These 
factors have resulted in reduced channel stability, increased summer stream temperatures, increased fine sediment levels, and reduced food availability. The extensive wetlands at 
the upper end of Ohop Lake is the least degraded reach of the Ohop valley.

Assessments and analyses have identified several alternatives for restoration. The full restoration alternative has been selected as the preferred alternative.

Acquire upper Ohop Creek shoreline properties, including 140 acres of the Ohop valley wetland, over 1 mile of Ohop Creek, 0.1 mile of a tributary, and 1,000 feet of Ohop Lake
shoreline.   This project is Phase 2 of a two continual phases.  The project was divided up into phases for budgetary purposes; however, phases can be combined or completed 
independently.

Purchase approximately 89 acres near Eatonville. The cost of the property is based on an assessed value of around $4,900/acre.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Culvert Replacement at 278th Avenue East Project Number: CIP19-ASH-C01
Project Type: Culvert Replacement Sub-Basin: Ashford Reach

Existing Conditions:

Analysis:

Project Description:

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization 10% - - 14,250$            
-$                  Erosion and sediment control LS 1,000$                1 1,000$              
-$                  SPCC Plan LS 1,000$                1 1,000$              
-$                  Traffic control LS 1,000$                1 1,000$              
-$                  Survey LS 500$                   1 500$                 

Total -$                  12' x 5' box culvert installed LF 2,500$                50 125,000$          
Contingency (20%) -$                  Wing walls Each 2,000$                4 8,000$              

Total Land Costs -$                  Energy dissipation/trash rack Each 2,000$                2 4,000$              
Misc. site restoration LS 2,000$                1$             2,000$              

-$                  
-$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 156,750$          
Water Quality Improvement         (Cost/Priority Score)                                                                         * 45% habitat projects Contingency (*%) 54,863$            

Natural Resource Protection    35% all other projects Taxes (8.9%) 18,834$            
Other Factors Sub-Total 230,446$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 57,612$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Project Cost 288,100$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

Project Prioritization Summary

There are two parallel culverts that convey the Ashford Reach under 278th Avenue East.  One is a 48”diameter CMP and the other is a 24" diameter CMP.   A large drainge area 
(approximately 1,200 acres) drains to this crossing. 

The drainage basin was delineated in GIS using 5-ft contour data.  Land use was estimated using aerial photography.  Discharges were calculated using WWHM.  The 100-year 
flow was estimated at 810 cfs, the 25-year flow was estimated at 510 cfs, and the 5-year flow was estimated at approximately 265 cfs.

The streambed should be cleared of the large boulders at the outlets and an energy dissipation device and channel stabilization are considered for the culvert inlets.  Replace two 
existing culverts with a single 12’ wide by 5’ high concrete box to convey the 5-year discharge.  It is also recommended that a trash rack be added to reduce the amount of 
vegetation blocking the culvert inlet.  Project solves flooding problems ASH-01 and ASH-02.  This project is based on field observations and existing information (e.g. 5-ft 
contours), therefore, prior to detailed design a survey should be conducted to confirm the assumed channel and culvert geometry (e.g. bed slope, culvert invert elevations, channe
depth, and roadway elevations).

  Land Costs1 Construction Costs1

Cost estimates are based on a review of Pierce County bid tabs, WSDOT historical unit bid costs, utility vault estimates, and engineering judgment.  The site will be surveyed for 
1 day to improve/verify design specifications.  The project is within the right-of-way and will not require acquisition of additional land.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Upper Nisqually Property Acquisition Project Number: CIP11-COP-AC01
Project Type: Acquisition Sub-Basin: Nisqually River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 2,930$                 141.9 415,700$          -$                  
Plus 50% - - - 207,850$          -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 623,550$          -$                  
Contingency (20%) 124,710$          

Total Land Costs 748,260$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 748,260$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) -$                  

Project Cost 748,300$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Property covers approximately 140 acres adjacted to the Nisqually River, and is located approximately 2 miles west of the Mount Rainier National Park Entrance along State 
Route 706.  The land is currently undeveloped but is zoned residential. 

The property includes riparian areas that could provide habitat if preserved.  Portions of the property lie within the floodway and Channel Migration Zone (CMZ) of the Nisquall
River.  Also, the property falls within designated open space corridor.  Acquisition of the property for conservation purposes is supported by the Upper Nisqually Valley 
Community Plan and the Pierce County Conservation Plan, as well as Nisqually Land Trust (personal communication with Kimberly Freeman, Pierce County Planning and Land 
Services).  
Purchase the property (approximately 140 acres) and set aside for conservation.

Assessed value for 2008 was estimated to be $415,700 based on Pierce County Assessor's database.  Purchase estimate assumed to be assessed value plus 50 percent.  



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Mashel River Properties Acquisition Project Number: CIP20-MAL-AC01
Project Type: Protection Sub-Basin: Lower Mashel River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 5,500$                 89 486,750$          -$                  
Stewardship plan acres 500$                    89 44,500$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 531,250$          -$                  
Contingency (20%) 106,250$          

Total Land Costs 637,500$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 637,500$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 25,500$            

Project Cost 663,000$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Major habitat alternations have occurred in the Mashel subbasin.  Encroachment on the river by development has affected the most productive section of the river through 
Eatonville.  There has been a decrease in the number of large fallen trees in the creek.  Many of the side-channels have been eliminated and overhanging vegetation has been 
removed, including standing trees that would have provided a source of large wood and shade.  Removal of the trees has produced an excess of fine sediment inputs from 
increased soil erosion.  Channelization of the Mashel River has also occurred in many areas.  A few areas have not been affected by the encroachment and therefore need to be 
The EDT model results show that protection of functioning habitat within this reach would highly benefit Nisqually salmon and steelhead and would greatly aid recovery of 
threatened species.   

Purchase a critical properties near Eatonville, including shoreline and adjacent uplands. This would protect both banks along 0.5 mile of the river, including over 45 acres of 
riparian/wildlife corridor.

Purchase properties totaling 89 acres near Eatonville. The cost of undeveloped land in the area is estimated at about $5,500/acre (county assessment). 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Mashel Shoreline Buffer Acquisition Project Number: CIP20-MAL-AC02
Project Type: Protection Sub-Basin: Lower Mashel River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 7,000$                 61 427,000$          -$                  
Stewardship plan acres 500$                    66 33,000$            -$                  
Developed property LS 220,000$             1 220,000$          -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 680,000$          -$                  
Contingency (20%) 136,000$          

Total Land Costs 816,000$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 816,000$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 32,640$            

Project Cost 848,700$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Major habitat alternations have occurred in the Mashel subbasin.  Encroachment on the river by development has affected the most productive section of the river through 
Eatonville.  There has been a decrease in the number of large fallen trees in the creek.  Many of the side-channels have been eliminated and overhanging vegetation has been 
removed, including standing trees that would have provided a source of large wood and shade.  Removal of the trees has produced an excess of fine sediment inputs from 
increased soil erosion.  Channelization of the Mashel River has also occurred in many areas.  A few areas have not been affected by the encroachment and therefore need to be 
The EDT model results show that protection of functioning habitat within this reach would highly benefit Nisqually salmon and steelhead and would greatly aid recovery of 
threatened species.   

Purchase 1 mile of the Mashel River shoreline in Eatonville.  Seek strategic properties for protection and restoration purposes.

Purchase properties totaling 61 acres near Eatonville. The cost of undeveloped land in the area is estimated at about $7000/acre. One developed 5-acre parcel could be acquired.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Mashel Small Properties Acquisition Project Number: CIP20-MAL-AC03
Project Type: Protection Sub-Basin: Lower Mashel River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
Land Acquisition acres 5,000$                 80 400,000$          -$                  
Stewardship plan acres 1,000$                 80 80,000$            -$                  
Landowner outreach LS 15,000$               1 15,000$            -$                  

-$                  -$                  
-$                  -$                  
-$                  -$                  

Total 495,000$          -$                  
Contingency (20%) 99,000$            

Total Land Costs 594,000$          

 
Flood Hazard Reduction Cost/Benefit Ratio: Total -$                  

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) -$                  
Natural Resource Protection    35%  all other projects Taxes (8.9%) -$                  

Other Factors Sub-Total -$                  
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) -$                  

   25%  for construction cost between $100,000 - $250,000 Total Land Costs 594,000$          
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 23,760$            

Project Cost 617,800$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

Major habitat alterations have occurred in the Mashel subbasin.  Encroachment on the river by development has affected the most productive section of the river through 
Eatonville.  There has been a decrease in the number of large fallen trees in the creek.  Many of the side-channels have been eliminated and overhanging vegetation has been 
removed, including standing trees that would have provided a source of large wood and shade.  Removal of the trees has produced an excess of fine sediment inputs from 
increased soil erosion.  Channelization of the Mashel River has also occurred in many areas.  A few areas have not been affected by the encroachment and therefore need to be 
The EDT model results show that protection of functioning habitat within this reach would highly benefit Nisqually salmon and steelhead and would greatly aid recovery of 
threatened species.   

Acquire available properties along the Mashel River. Since smaller properties enter and leave the real estate market fairly quickly, it is important to be able to react to those 
opportunities with these funds. A similar fund that was focused on small properties along the Nisqually River has been very successful in acquiring critical small parcels. 

80 acres of undeveloped land along the Mashel river. 



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Mashel Eatonville Reach In-stream Restoration Phase II Project Number: CIP20-MAL-RST01
Project Type: Restoration Sub-Basin: Lower Mashel River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization and demobilization LS 10,000$              1 10,000$            
-$                  Water diversion LS 3,500$                4 14,000$            
-$                  Clearing and grubbing acre 3,000$                3 8,250$              
-$                  Erosion control LS 2,000$                4 8,000$              
-$                  Excavation plus backfill cy 9$                       11,250 101,250$          
-$                  Large woody debris plus delivery each 800$                   350 280,000$          

Total -$                  Small woody debris plus delivery LS 7,500$                1 7,500$              
Contingency (20%) -$                  Log jam construction each 5,000$                13 62,500$            

Total Land Costs -$                  Project maintenance LS 10,000$              1 10,000$            
Permitting LS 5,000$                1 5,000$              

 
Flood Hazard Reduction Cost/Benefit Ratio: Total 506,500$          

Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 227,925$          
Natural Resource Protection    35%  all other projects Taxes (8.9%) 65,364$            

Other Factors Sub-Total 799,789$          
Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 159,958$          

   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2008 dollars (4%) 38,390$            

Total Project Cost 998,136$          
Project Cost (15% County share) 149,700$          

1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

  Land Costs1 Construction Costs1

Project Prioritization Summary

 The Mashel River is the largest tributary to the Nisqually River downstream of La Grande Dam.  Salmon productivity has been declining for years because of changes in the 
river basin.  There has been a decline in the habitat diversity, pool habitat, and habitat suitable for spawning.  This loss of habitat has been caused by unnatural channel narrowin
from bank hardening and dikes.  The channel narrowing has caused decreased channel stabilization and increased sediment loading from soil erosion.  Summer water 
temperatures have also increased.
A 2003 restoration analysis has identified the reach between Box Car Canyon and the confluence of the Little Mashel as the highest restoration priority in the Mashel basin. A 
second analysis of several sub-reaches identified restoration alternatives to increase the spawning and rearing habitat for salmon and trout.

Phase I restored in-stream diversity and riparian function in approximately half of the degraded areas in this reach.  Phase II would address the remaining in-stream habitat issues 
in this reach.  Phase 2 would also include additional landowner outreach prior to complete project designs and permitting. Implementation of this project would increase the 
channel complexity and protect channel banks near Smallwood Park in Eatonville (Reach 4) and near the confluence with the Little Mashel River (Reach 7). Most of this will be 
accomplished by using the principles of engineered log jam technology. An estimated 11 larger and 3 smaller log jams will accomplish these goals.

Engineering estimated as 15% of the project cost. There are four (two in Reach 4 and two in Reach 7) distinct work areas with separate access routes and diversions. No haul off-
site.



Appendix K
Nisqually River Basin Plan

Capital Improvement Project
COST ESTIMATES

Project Name: Mashel Eatonville Reach Riparian Revegetation Project Number: CIP20-MAP-VC01
Project Type: Restoration Sub-Basin: Lower Mashel River

Existing Conditions:

Analysis:

Proposed Solution/ 
Project Description

Design Assumptions:

Item Unit Unit Cost Quantity Cost Item Unit Unit Cost Quantity Cost
-$                  Mobilization  LS 7,500$                1 7,500$              
-$                  Riparian plants (potted) each 4$                       9,100 34,125$            
-$                  Plant protection tubes and stakes each 3$                       9,100 25,025$            
-$                  Installation each 2$                       9,100 15,925$            
-$                  Site prep acre 1,500$                10 15,000$            
-$                  Incidentals acre 250$                   13 3,250$              

Total -$                  Project maintenance 3 year 1,200$                13 15,600$            
Contingency (20%) -$                  

Total Land Costs -$                  

Flood Hazard Reduction Cost/Benefit Ratio: Total 116,425$          
Water Quality Improvement (Cost/Priority Score) *  45% habitat projects Contingency (*%) 40,749$            

Natural Resource Protection    35%  all other projects Taxes (8.9%) 13,988$            
Other Factors Sub-Total 171,162$          

Total Score 0 **  35% for construction costs up to $100,000 Engineering and Administration (**%) 42,791$            
   25%  for construction cost between $100,000 - $250,000 Total Land Costs -$                  
   20% for construction cost above $250,000 Cost Escalation to 2009 (6%) 12,837$            

Project Cost 226,800$          
1. The estimated costs are based on year 2007 dollars and are escalated to year 2008 dollars.

 Construction Costs1

Project Prioritization Summary

Many organizations have been working on restoring the riparian buffer along the Mashel River near Eatonville. A lot of progress has been made, but more willing landowners ar
interested in helping this important fish and wildlife corridor.  

A 2003 restoration analysis has identified the reach between Box Car Canyon and the confluence of the Little Mashel as the highest restoration priority in the Mashel basin. The 
plan also identified several areas in need of riparian restoration or enhancement. 

Streamside vegetation plantings in selected areas and along the river as identified in the 2003 assessment. This project will cover only the same reaches as the Mashel Eatonville 
Phase 2 project (i.e., Reaches 4 and 7). Therefore, planting will not occur until 2009 at the earliest.

We are assuming the reforestation of a 200-foot buffer, 2,100 feet in length (~10 acres) in Reach 4 and a total of 3 acres scattered throughout Reach 7.  The density will be 700 
potted plants per acre. Tubes will be solid in Reach 4 and mesh in Reach 7. We assume installation will be completed by a Washington Conservation Corps crew. Some chemica
site preparation is required in Reach 4. Contingency is 35% based on engineering estimates. 
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