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1.0 Introduction 
 
The railroad tie retaining walls in Sudden Valley are aging and are in need of replacement. Two 
prominent locations are along Windward Drive and on the golf course path, adjacent to the 
clubhouse. In response to the Sudden Valley Community Association’s (SVCA) request for 
retaining wall replacement options, Wilson engineering has prepared three retaining wall design 
options and provided cost estimates for each. The first of the three designs, Option “A”, provides 
a gravity block wall that does not require a building permit for construction and may be installed 
in any location that meets the design criteria listed in Section 2.0. The second and third designs, 
Option “B” and “C”, provide designs for reinforced retaining walls that should be considered when 
the site conditions do not allow the use of Option “A”. The reinforced retaining walls, Options “B” 
and “C” are described in Section 3.0. 
 
2.0 Option “A” – Gravity Block Wall 
 
Whatcom County Planning and Development does not require building permits for retaining walls 
meeting the following criteria: 
 

1. Walls less than four feet tall, from the bottom of the footing to the top of the wall 
2. Slopes of less than 3:1, horizontal to vertical, behind the wall  
3. No surcharge above and behind the wall.  

 
When these conditions are met and a soils investigation at the site confirms that the soils are not 
high in clay content the use of Option “A” is recommended.  
 
Option “A” is a gravity block wall built from Keystone Standard Blocks on a foundation of graded 
crushed surfacing. Installation of the new wall will require the demolition of the existing wall, 
excavation of enough material behind the wall to provide room for construction, installation of a 
perforated drain pipe bedded in drain rock behind the toe of the wall and backfill with gravel upon 
completion. Details for Option “A” are provided in Exhibit A. 
 
The estimated cost of constructing a retaining wall using Option “A” is approximately $50 per face 
foot. The details of the cost estimate are listed in Table 1. 
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Table 1 – Cost estimate details for construction of the Gravity Block Wall, Option “A” per face-
foot. 

 
3.0 Options “B” & “C” – Reinforced Retaining Walls 
 
Option “B” or Option “C” should be considered when the replacement retaining wall will be taller 
than four feet, if the site will not allow a finished grade behind the wall of less than 3:1 (horizontal 
to vertical) or if there are existing structures, parking areas or other conditions that apply a 
surcharge behind the wall or when the soils at the site have a high clay content. Options “B” and 
“C” include methods for reinforcing the wall by including geogrids or soil anchors to provide added 
stability. 

3.1 Option “B” – Reinforced Block Wall 
 
Option “B” is a reinforced block wall that utilizes Keystone Standard block units and includes a 
geogrid for added stability. Option “B” requires a building permit and, if deemed necessary by 
Whatcom County, structural calculations. Option “B” should be used when the site conditions will 
not allow construction of Option “A”. If the wall height exceeds 7 feet further engineering design 
or selection of another wall design may be required based on site soil conditions. 
 

ITEM # MATERIAL UNIT UNIT PRICE

1.0 RETAINING WALL OPTION "A" - Gravity Block Wall

1.1 Demolition of Existing Retaining Wall, Including Disposal FF $2.00

1.2 Excavation and Backfill CY/FF $5.25

1.3 5/8" Crushed Rock (WSDOT 9-03.9(3)) TON/FF $0.30

1.4 Drain Rock (WSDOT 9-03.11(2) 4" Cobbles) TON/FF $3.00

1.5 Perforated Drain Pipe LF/FF $0.50

1.6 Keystone Standard Block Wall with delivery and pallet charges FF $15.00

1.7 Keystone Wall Caps EA/FF $1.25

1.8 Cap Adhesive TUBE/FF $0.30

2.0 Labor

2.1 Foreman Hr/FF $2.14

2.2 Laborer Hr/FF $4.50

3.0 Equipment

3.1 Backhoe Hr/FF $13.00

4.0 Temporary Erosion Control (Lump Sum Bid Item)

4.1 Erosion and Sedimentation Control Installation and Removal FF $1.50

$48.74Esitmated Gravity Retaining Wall Price Per Face-Foot



 

Wilson Engineering, LLC Page 3 
WE No. 2016-078  

 
 
 

Option “B” is a reinforced block wall built from Keystone Standard Blocks on a foundation of 
graded crushed surfacing. Installation of the new wall will require the demolition of the existing 
wall and excavation of enough material behind the wall to provide room for installation of the 
geogrid reinforcement. The geogrid should be installed for the entire length of the wall, between 
the third and fourth course of Keystone blocks, and extended back five feet, at a minimum, from 
the face of the wall. Install a perforated drain pipe bedded in drain rock behind the toe of the wall 
and backfill with gravel upon completion. Details for Option “B” are provided in Exhibit A. 
 
The estimated cost of constructing a retaining wall using Option “B” is approximately $75 per face 
foot. The details of the cost estimate are listed in Table 2. 
 

 

Table 2 – Cost estimate details for construction of the Reinforced Block Wall, Option “B”  

3.2 Option “C” – Air Placed Concrete 
 
Option “C” utilizes air-placed concrete to construct a replacement retaining wall in order to 
minimize the space required for installation. The demolition and excavation required for this 
design provides minimal disturbance to the existing slope behind the wall and the surrounding 
area. This option could be used on the slope below the clubhouse at the edge of the golf cart 
path. Details for Option “C” are provided in Exhibit B.  

ITEM # MATERIAL UNIT UNIT PRICE

1.0 RETAINING WALL OPTION "B" - Reinforced Block Wall

1.1 Demolition of Existing Retaining Wall, Including Disposal FF $2.00

1.2 Excavation and Backfill CY/FF $31.15

1.3 5/8" Crushed Rock (WSDOT 9-03.9(3)) TON/FF $0.30

1.4 Drain Rock (WSDOT 9-03.11(2) 4" Cobbles) TON/FF $3.00

1.5 Perforated Drain Pipe LF/FF $0.50

1.6 Keystone Standard Block Wall with delivery and pallet charges FF $15.00

1.7 Keystone Wall Caps EA/FF $1.25

1.8 Cap Adhesive TUBE/FF $0.30

2.0 Labor

2.1 Foreman Hr/FF $2.14

2.2 Laborer Hr/FF $4.50

3.0 Equipment

3.1 Backhoe Hr/FF $13.00

4.0 Temporary Erosion Control (Lump Sum Bid Item)

4.1 Erosion and Sedimentation Control Installation and Removal FF $1.50

$74.64Esitmated Reinforced Retaining Wall Price Per Face-Foot
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The construction process of the air-placed concrete retaining wall requires the following steps: 
 

1. Demolition of the existing wall to expose the native soil behind 
 

2. Excavation of existing soil and placement of 1-foot depth of CSTC for wall foundation 
 

3. Reinforcement options include: 
 

a. Piles 
b. Helical Soil Anchors 
c. ‘Manta Ray’ MR-88 Soil Anchors 

 
4. Installation of rebar reinforcement. Rebar will be tied to the soil anchors or reinforcement 

piles 
 

5. Installation of Air-Placed concrete against the exposed earth surface, to be built up around 
the rebar reinforcement to a final thickness of six to eight inches. Weep holes along the 
base of the wall will provide for groundwater drainage 
 

The estimated costs for construction of a replacement retaining wall using Option “C” with 
reinforcement is approximately $100 per face foot. The details of the cost estimate are listed in 
Table 3. 
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Table 3 – Cost estimate details for construction of the Reinforced Concrete Retaining Wall,   
Option “C”  

ITEM # MATERIAL UNIT UNIT PRICE

1 RETAINING WALL OPTION "C" - Air Placed Concrete

1.1 Demolition of Existing Retaining Wall, Including Disposal FF $2.00

1.2 Excavation for Foundation CY/FF $0.35

1.3 Filter Fabric SF/FF $0.75

1.4 5/8" Crushed Rock (WSDOT 9-03.9(3)) TON/FF $0.30

1.5 Reinforcement Alternates

1.5a Helical Soil Anchors 10ft 1-1/2" shaft (installed) EA/FF $1.25

1.5b Manta Ray' MR-88 Soil Anchors (installed) EA/FF $0.30

1.5c W6x20 Reinforcement Piles (installed) EA/FF $0.88

1.6 Rebar Reinforcement LF/FF $1.25

1.7 Air-Placed Concrete with Weepholes CY/FF $75.00

2 Labor

1.10 Foreman Hr/FF $2.14

1.11 Laborer Hr/FF $4.50

3 Equipment

3.1 Backhoe Hr/FF $13.00

4 Temporary Erosion Control (Lump Sum Bid Item)

4.1 Erosion and Sedimentation Control Installation and Removal FF $1.50

$102.04

$101.09

$101.67

Estimated Retaining Wall #2 Alternate A - Helical Anchors Total

Estimated Retaining Wall #2 Alternate B - Manta Ray Anchors Total

Estimated Retaining Wall #2 Alternate C - Piles Total
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4.0 Permitting 
 

Permitting requirements will vary depending on the size and location of each project.  
 
Option A is designed to minimize the permitting requirements but a Natural Resource Notification 
of Activity will be required at a minimum. Option B and Option C are more involved designs and 
are likely to require further permitting. The permits likely to be required are listed below with a 
brief description of their use and requirements. This is not an exhaustive list as each project and 
location is unique. 

4.1 Notification of Activity 
 

 To be submitted when  work is to be performed in or near a critical area or  Water 
Resource Special Management Area (such as Lake Whatcom) 

 Permit application is to be submitted 10 days before construction is planned to 
begin 

 Permit application fee:  $35 

4.2 Building Permit 
 

 To be submitted for construction of any reinforced retaining 
wall (Options B or C) 

 Building permits require a Pre-Screening 

 Permit application approval is likely to take two (2) months and varies based on 
the time of year, as summer months see more construction 

 Permit application fee schedule: 
o Project Price Permit Fee 

o $2,001 – $25,000………...$60 
o $25,001 - $50,000………..$325 
o $50,001 - $100,000………$575 
o For complete listing of fees see the 

Whatcom County Unified Fee Schedule 

4.2 Land Disturbance Permit 
 

 Required if 
o More than 500 square feet of soil is exposed between October 1st and May 

31st 
o More than 50 cubic yards of fill or grade occurs 
o Any fill, grade or clearing within 300 feet of critical areas 

 To be submitted with a building permit 

 Permit application fee: $650  
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4.3 Shoreline Exemption Permit 
 

 Normal maintenance or repair of existing structures may be exempted from a 
shoreline permit per Whatcom County Code 23.60.022 (B) 

 Exemption approval is likely to take three (3) months and varies based on the time 
of year, as summer months see more construction 

 Permit application fee: $550 
 
5.0 Summary of Options 
 

The total cost for each design option is listed below, and outlines the combined costs listed in this 
report: 
 

5.1 Summary of Option A – Gravity Block Wall (Applicable at Windward Drive) 
 
 Notification of Activity Permit..…........ $75 

 Construction Price (per face foot)….. $50 x face foot of wall  

 Note: Assumes SVCA will solicit and administer all permits, bids and work 
by the contractor and no further engineering is required. 

 

5.2 Summary of Option B – Reinforced Block Wall  
 
 Pre-Construction Activity Cost  

 *Building Permit…………………………... $3,500 - $4,500 
 *Assumes a construction cost of $50,000 to $100,000 

 Land Disturbance Permit………………... $800 

 Shoreline Exemption Permit…………….. $1,000 

 Geotechnical Investigation……………… $2,000 - $3,000 

 Survey and Construction Staking………. $3,500 - $5,000 

 Engineering Design……………………… $7,000 

 Bid Phase Support……………………….. $700 - $1,200 

 Construction Support Services…………. $1,500 - $2,500  

 Pre-Construction Estimate of 
 Design, Engineering Permitting   
 and Survey Costs………………………. $20,000 - $25,000 
 
 Estimated Construction Cost……….. $75 x face foot of wall 
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5.3 Summary of Option C – Reinforced Concrete Wall (Applicable at Clubhouse wall) 
 
 Activity Cost  

 *Building Permit…………………………... $3,500 - $4,500 
 *Assumes a construction cost of $50,000 to $100,000 

 Land Disturbance Permit………………... $800 

 Shoreline Exemption Permit…………….. $1,000 

 Geotechnical Investigation……………… $2,000 - $3,000 

 Survey and Construction Staking………. $3,500 - $5,000 

 Engineering Design……………………… $7,000 

 Bid Phase Support……………………….. $700 - $1,200 

 Construction Support Services…………. $1,500 - $2,500  

 Pre-Construction Estimate of 
 Design, Engineering Permitting   
 and Survey Costs………………………. $20,000 - $25,000 
 
 Estimated Construction Cost……….. $100 x face foot of wall 
 
  



 

 

Exhibit ‘A’ – Option “A” Details: 
Gravity Block Wall 

 
  



 

 

 
  















 

 

Exhibit ‘B’ – Option “B” Details: 
Reinforced Block Wall 

 

 



 

 











 

 

Exhibit ‘C’ – Option “C” Details: 
Reinforced Concrete Wall 
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