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Introduction 
This document describes the process and results of evaluating two drainage design 
alternatives for the SR3 Belfair Area Widening and Safety Improvements project.   The 
criterion used for this evaluation, including the level of impact assessments for the two 
drainage alternatives are described. The primary criteria that were used to compare the 
alternatives are as follows: 
 

1. Reduced right of way costs 
2. Reduced construction costs 
3. Provides opportunity to facilitate a model stormwater management system 
4. Reduces risk to project completion on time and on budget 

 
The first alternative is a standard corridor drainage approach including ponds adjacent to 
the roadway within the right of way.  The second alternative is a regional detention 
facility located at the proposed Pacific Northwest Salmon Center to be located in the 
vicinity of the project. This document does not attempt to justify the need for the project. 
It is intended to compare the pros and cons of these drainage alternatives, measure the 
risks associated with each, and to describe the basis of the resulting preferred alternative.  

 

Alternative Descriptions 

Standard Drainage Approach 
This drainage alternative is based on WSDOT’s standard type of drainage system along 
highways. This alternative consists of five ponds located along the two mile section of 
roadway improvements in correlation to the natural low spots in the topography (See 
Figure 1 for a diagram of this alternative). A closed (piped) drainage system collects 
stormwater runoff from the roadway and conveys it to the five ponds. The corridor 
topography is such that the right side (south) is facing a hillside which contributes 
significant runoff along the length of the project. This offsite water would be collected in 
a separate stormwater system of ditches and grate inlets and catch basins and then passed 
under SR3 to the downhill (north) side of the roadway. Offsite stormwater would not be 
mixed with the highway stormwater going to the ponds for treatment. 

Pacific Northwest Salmon Center Approach 
This drainage alternative starts with the same basic configuration as the standard 
approach by utilizing a closed drainage system to collect stormwater runoff from the 
roadway. The difference from the standard approach is that it conveys as much water as 
possible to a regional stormwater treatment facility rather than ponds located along the 
roadway (See Figure 2 for a diagram of this alternative). This regional facility is 
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proposed by the Pacific Northwest Salmon Center (PNWSC) to be located on the Jack 
Johnson Farm property adjacent to Hood Canal.  
 
Due to topography along the project corridor, it is not practical to convey the stormwater 
from the southern portion of the project corridor to the PNWSC site.  This southern area 
includes two of the ponds included in the “Standard” alternative.  As a result, those ponds  
are also necessary in the PNWSC alternative.  The drainage system from SR 106 to 
Sweetwater Creek is the same for both alternatives. 
 
One of the other three ponds is to be located on a parcel that WSDOT will be required to 
purchase for a stream realignment (across from Romance Hill Road).  With the right-of-
way cost already necessitated for this pond site, it will also be retained in the PNWSC 
alternative.  This reduces the number of ponds from the “Standard” alternative that can be 
eliminated to two.  This entire system utilizes gravity flows for all conveyance and does 
not include any form of pumping system to transport stormwater out of a natural basin.   
 
This alternative would collect the off-site stormwater into the same drainage system as 
used for the roadway and convey it to the PNWSC thus reducing the number of cross-
culverts required in the standard approach. This alternative requires a larger trunk line to 
carry the additional stormwater from offsite. Two drainage easements would be required 
for the conveyance pipelines running to the PNWSC site.  Construction of these pipe 
runs, including necessary maintenance access roads, would result in 0.3 acres of impacts 
to class II wetlands.  Mitigation of these wetland impacts is estimated to require 5.7 acres 
of wetland mitigation. Additional right of way will be required to construct a mitigation 
site. 
 
The analysis did not define wetland impacts that might result from pond site construction 
at the PNWSC. 
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Figure 1- Standard Drainage Approach Diagram 



Drainage Alternative Analysis 

SR 3 Belfair Area Widening and Safety Improvements                                             

February 6, 2009 

7 

 
Figure 2- Pacific NW Salmon Center Drainage Approac h Diagram 
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Comparison Process Overview 
The following is a description of the selection matrix developed to determine the 
preferred drainage alternative for the project. The primary criteria that were used to 
compare the alternatives are as follows: 
 

1. Reduced right of way costs 
2. Reduced construction costs 
3. Provides opportunity to facilitate a model stormwater management system 
4. Reduces risk to project completion on time and on budget 

 
Each individual criterion in these categories was assigned a “ Level of Importance” 
(LOI)  from one to ten, with ten being of the highest importance. The assigned level of 
importance was determined based on observations and assessments by the WSDOT 
Tumwater Design Office, WSDOT Olympic Region Environmental Office and WSDOT 
Olympic Region managers. 
 
Each drainage alternative for the project was then analyzed to determine a “Level of 
Positive Impact” (LOPI)  or how beneficial the alternative is compared to the other in 
regards to that criterion. The alternative was given a LOPI ranking of zero to ten with ten 
being the most beneficial or resulting in the most positive effects. That LOPI was then 
multiplied by the associated “Level of Importance” (LOI) to give a score for that 
alternative.  
 
   (Level Of Importance)  x  (Level Of Positive Impact)  = Criterion Score 

 
The individual criterion scores for each alternative were then added together to give a 
“Total Score” for that alternative in a comparison matrix. See APPENDIX A for 
Comparison Matrix. The total scores for the alternatives have been compared and the one 
with the highest is considered to be the preferred alternative. 
 

Ranking Criteria Descriptions and Levels of Importa nce (LOI) 
The following is a description of each of the criterion used in the comparison matrix and 
its associated Level Of Importance (LOI): 
 

1. Reduced Right of Way costs – This criterion rates the alternative on how well it 
reduces right of way costs required for the drainage system, including areas for 
ponds, pipe easements and any required wetland mitigation sites. Cost control is a 
significant requirement for this project so a LOI of 8 was assigned to this 
criterion. 
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2. Reduced construction costs - This criterion rates how well an alternative reduces 
construction costs associated with installation of the drainage system and 
construction of necessary wetland mitigation. This included the cost of installed 
items such as: pipe, culverts, catch basins, grate inlets, structure excavation, 
shoring or extra excavation, clearing and grubbing, ditch and pond excavation, 
maintenance road construction and wetland mitigation site grading, planting and 
monitoring. For wetland mitigation site construction costs, a historical per acre 
cost of $223,290 was used. Again, cost control is a significant requirement for this 
project so a LOI of 8 was assigned to this criterion. See Appendix C for cost 
comparison data. 

3. Provides opportunity to facilitate a model stormwater management system - This 
criterion rates how well the proposed alternative supports a stormwater 
management system which can be used as a model for other systems around the 
country and as a learning facility for the public. WSDOT projects are public 
projects so any opportunities to provide a benefit to the public by utilizing out-of-
the-box solutions are considered. At the same time, we are accountable for all of 
our decisions, impacts to property owners and businesses and how we spend the 
taxpayer’s money. If the alternative can provide a positive collateral public 
benefit beyond our primary task to provide a safe and reliable transportation 
system we will consider it, but it is not part of the scope the legislature defined for 
the project. A LOI of 3 was assigned to this criterion.   

4. Reduces Risk to project completion on time and on budget - This criterion rates 
how well the proposed alternative reduces the amount of risk that could affect the 
projects on time and on budget delivery.  

This criterion was broken into 12 categories of risk and their associated 
probability of happening. The likelihood of occurrence (LOO) was then 
multiplied by the impact level if occurs (ILO ) (1-10 with 1 being no impact and 
10 essentially stopping the project). The score for each of these risks was then 
totaled for each of the alternatives and a total risk score was determined.   

See Appendix B for descriptions and scores applied to each risk item for each 
alternative. Risk to a project is a concern but taking a calculated and managed risk 
to obtain a positive benefit for the public is sometimes advantageous. Managing 
and reducing risk item ensures that we are able to provide the maximum benefit to 
the public, when it is needed and for the least amount of money. A LOI of 8 was 
assigned to this criterion.  
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Levels of Positive Impact (LOPI) 
 
This section describes the “Level of Positive Impact” (LOPI)  for each drainage 
alternative. The “Level of Positive Impact” value indicates the level of beneficial effect 
of the alternative in regards to the ranking criteria. The levels of impacts range from 0 to 
10, with zero being of no beneficial effect and ten being of the greatest beneficial effect.  
 
The levels of impact were derived by the WSDOT Tumwater Design office in charge of 
developing the design elements of the project. The following is a description of how the 
levels of impacts were derived: 
 

1. Reduced Right of Way costs  
a. Standard Approach – This alternative as designed requires five ponds. 

Existing right of way is not adequate to provide space for these ponds so 
four parcels along the corridor are required. A fifth parcel is not included 
in this comparison since it will be required for a stream realignment and 
the additional area for a pond will be in the uneconomic remainder of this 
parcel. No wetland mitigation sites are required for this alternative. This is 
the least expensive right of way cost of either alternative at $664,350. This 
alternative was assigned a LOPI of 3 based on the equation 10-
10*(Cost/Highest Cost).  

 
b. PNWSC Approach - This alternative as designed requires only two ponds 

and two runs of pipe easements to reach the PNWSC site. This alternative 
requires purchases from two parcels and pipe easements from six parcels 
with a right of way cost estimate of $548,412. This alternative will also 
require 5.7 additional acres to be used to construct a wetland mitigation 
site. The construction of the drainage conveyance runs to the PNWSC, 
including necessary maintenance access roads, would require impacting 
0.3 acres of predominantly Class II wetlands.  

 
The wetland impacts would require approximately one acre of mitigation 
at a 3 to 1 ratio plus additional 150’ buffer creation for a total of 5.7 acres 
of mitigation. Since a specific mitigation site has not been identified, a 
preliminary right of way estimate range for the mitigation parcel is 
$400,000 to $1,000,000 for a parcel of this size within this area. The lower 
$400,000 estimate was used for this comparison resulting in a total right of 
way estimate of $948,412 for the alternative. This alternative was the 
highest cost and was assigned a LOPI of 0. 
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2. Reduced drainage system costs 
a. Standard Approach – The primary design of this system consists of a 

closed drainage system conveyed to five ponds along the corridor. Off site 
water would be collected by ditches, grate inlets and cross culverts to 
carry the water past the highway to the lower side of the road facing Hood 
Canal. This is the least expensive drainage system to construct at $877,000 
and is 62% less than the PNWSC approach. This alternative is given a 
LOPI of 6.2 based on the equation (10*(cost/highest cost)). 

 
b. PNWSC Approach – This alternative utilizes a closed drainage system as 

well but discharges where possible to the PNWSC. Off site water is also 
collected in ditches and catch basins like the standard approach but 
conveys the water via the closed drainage system for the road to the 
PNWSC. This additional water requires a closed system with larger pipes 
and structures and two additional pipe runs to convey it to the PNWSC. 
Maintenance access roads are also required for those pipe runs.  

 
This additional cost of the larger pipes, structures and access roads 
exceeded the savings of eliminating the cross-culverts required for the 
standard approach. Construction costs for the two ponds eliminated were 
not considered since costs to construct ponds on the PNWSC site were 
assumed to be comparable. Additional clearing and grubbing, pipe and 
associated drainage structures needed to convey the water to the PNWSC 
significantly added to the construction costs. 
 
Costs for 5.7 acres of wetland mitigation site construction was estimated 
using a historical rate of  $223,290 per acre. This totaled $1,273,000 for  
wetland mitigation construction. 
 
This resulted in a total of  $2,323,000 to construct this alternative which 
was higher than the standard approach by 62%. Since this was the most 
expensive alternative a LOPI of 0 was assigned. 
 

3. Provides opportunity to facilitate a model stormwater management system 
a. Standard Approach - This alternative is a standard approach which 

does not provide a model stormwater system. A LOPI of  0 was 
assigned to the alternative. 

 
b. PNWSC Approach - This alternative provides the stormwater needed 

for the PNWSC to operate at its highest capacity as a regional 
stormwater facility. It could support an interpretive center that would 
demonstrate how a treatment pond operates and what its benefits are to 
the environment. A LOPI of 10 was assigned to this alternative. 
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4. Reduces Risk to project completion on time and on budget – Reference Appendix 
B for detailed breakdown of risk factors and associated scores. 

a. Standard Approach – The standard approach had a risk score of 60 which 
represents 43% less risk than 106 which is for the PNWSC approach. A 
LOPI of 4.3 was assigned. 

 
b. PNWSC Approach – This approach had a score of 106 which was the 

highest level of risk of the two. A LOPI of 0 was assigned to the 
alternative. 
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Summary 
For a breakdown of individual criteria scores that were used to develop the total 
alternative scores please reference Appendix A. 

Preferred Drainage Alternative 
The scores for drainage alternatives were totaled and the results were as follows: 
 
Drainage Alternative Score Order of Preference 

Standard 109.1 1 
PNW Salmon Ctr. 30 2 

 

The preferred drainage alternative is the standard approach. 
 

The primary benefit of utilizing the preferred standard drainage approach have been 
shown to be that it reduces overall project costs by $1,730,000.  
 
Greater savings in right of way was initially anticipated for the PNWSC alternative due to 
pond eliminations but the detailed analysis concluded that only two pond sites could be 
eliminated out of five in the Standard alternative. The pipe system to convey the water to 
the PNWSC site also requires the purchase of drainage easements further reducing any 
savings. Wetland impacts to 0.3 acres of Class II wetlands also required 5.7 acres of land 
to provide mitigation. Savings in construction costs for the PNWSC alternative were not 
realized since the closed drainage system would be required to be upsized to larger pipe 
and structures. Installation of pipe runs and maintenance access roads to convey the 
stormwater to the PNWSC site and construction of a 5.7 acre wetland mitigation site 
were also required. The construction costs for the PNWSC alternative ultimately cost 
$1,446,000 more than the standard approach.  
 
The benefits of utilizing the preferred standard drainage approach have also been shown 
to be that it reduces the risk factors by 44%. The realization of any of these risks could 
ultimately delay, increase the project cost or stop the project.  
 
The benefits of utilizing the standard drainage approach to reduce overall costs and to 
lessen the risks associated with the alternatives have been shown to be the determining 
factors in this selection and make the Pacific Northwest Salmon Center alternative 
unfeasible.
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Appendix A – Drainage Alternative Comparison Matrix  
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1 Reducedl Right of Way Costs 8.0 3 24 0 0 

2 Reduced Construction Costs 8.0 6.2 49.6 0 0 

3 
Provides opportunity to facilitate a model 

stormwater management system 3.0 0 0 10 30 

4 
Reduces risk to project completion on time 

and on budget 8.0 4.4 35.6 0.0 0 

 Alternative Total Score   

Standard 
Approach   

Total  109.1 

Salmon 
Center 

Approach 
Total  30 
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Appendix B – Risk Level Assessment 
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Non-acceptance by 
resource agencies due to 
stream crossing 

0 0 0 5 2 10 

2 

Complexity of stormwater 
system (ease of 
construction/ reduced risk 
during construction) 

2 2 4 4 3 12 

3 

Pond/pipe easement 
parcels being developed 
before project can 
purchase 
 

6 2 12 1 2 2 

4 

Local jurisdiction will not 
approve land use for 
PNWSC and not be 
available for project 
stormwater 
 

0 0 0 8 2 16 

5 
Stormwater treatment 
concept not being 
feasible/workable 

5 1 5 5 1 5 

6 

Complexity of having a 
portion of required SR 3 
stormwater management 
facilities being part of 
private facility (PNWSC) 

0 0 0 2 2 4 
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  Standard Approach Salmon Center Approach 
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Funding for right of way 
will be needed before 
available 

5 2 10 5 2 10 

8 

Environmental funds 
(AMERA) will be relied 
upon and then not available 
to make concept work  

2 3 6 6 3 18 

9 
Alternative not permittable 
due to wetland impacts 8 1 8 8 2 16 

10 
Dilution modeling not being 
permitted 6 1 6 6 1 6 

11 
Discharge to wetlands from 
ponds not accepted 6 1 6 6 1 6 

12 

Acquisition of pond/pipe 
easement parcel not 
possible (denied 
condemnation) 

3 1 3 3 1 3 

    

Level 
of Risk 

to 
Project 

60   

Level 
of Risk 

to 
Project 

108 

 Notes:  
AMERA account may be needed for stream 
realignment parcel over Salmon Center 

 
Risk Reduction Benefit 

10-(10*(risk level/highest risk level) 
4.4  0.0 
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Risk Descriptions, Impact Level if Occurs (ILO), an d Likelihood 
of Occurrence (LOO) 
 
The following is a list of the risk items identified for the two alternatives. The (ILO) and 
the (LOO) are multiplied together to represent A level of risk for that item or “score”. 
The higher the score the more overall risk the item has towards impacting the successful 
completion of the project. All of the individual risk scores were added together to give a 
total risk score.  

1. Non-acceptance by resource agencies for stream crossing – If a stream crossing 
is required for a pipe system and there are other alternatives with lesser impacts to 
the environment permitting agencies may not accept the design and reject the 
permit. 

a. Standard Approach – There are no unnecessary stream crossings for this 
alternative. An ILO of 0  and LOO of 0 was assigned totaling a score of 0 
for this risk item. 

 
b.  PNWSC Approach - There is a stream crossing required for the system to 

reach the Salmon Center. This stream is located within a class 1 wetland 
and a sensitive area along Hood Canal. The impact to the project could be 
a delay and additional costs incurred if the crossing is not accepted. The 
standard drainage approach would be required and pond sites would have 
to be reviewed, documented and purchased. At the late stage of design 
when this would likely occur would add approximately 1-1/2 years to the 
schedule along with associated costs. An ILO of 5  was assigned since this 
risk is recoverable but will impact the schedule and budget. There is a 
medium likelihood that this risk item would occur so a LOO of 2 was 
assigned totaling a score of 10 for this risk item. 

 
2. Complexity of stormwater system (ease of construction/reduced risk during 

construction) – This risk item quantifies the complexity of the drainage system 
construction. Construction items such as extra deep excavations, excavations 
through wetland areas where ground water may interfere with installation, and 
crossings under streams where damming the stream or excessive dewatering may 
be required. 

a. Standard Approach – There are no excessive measures required to install 
the main system. Some of the drainage requires the maximum cut of 13’ to 
install and may offer some challenges but is similar to what would be 
encountered for the PNWSC approach.  An ILO of 2  and LOO of 2 was 
assigned totaling a score of 4 for this risk item. 
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b.  PNWSC Approach – The stream crossing required for the system to reach 
the Salmon Center way present some special challenges during 
construction. Damming of the stream, groundwater issues, access road 
construction within a wetland area all carry high risks of problems during 
construction. The impact to the project could be a significant delay and 
additional costs if construction of the crossing, pipe runs and access roads 
incur difficulties. An ILO of 4  was assigned since this risk is recoverable 
but will impact the schedule and budget. There is a high likelihood that 
this risk item would occur so a LOO of 3 was assigned totaling a score of 
12 for this risk item. 

 
3. Pond/pipe easement parcels being developed before project can purchase 

a. Standard Approach – There is a possibility that the two pond locations 
that are required for this alternative could be developed before WSDOT is 
ready to purchase them. The first location is the overflow parking area for 
the Masonic Lodge. There is little chance that this area will be developed 
before the site is needed. The second parcel is owned by the Woodford 
family and a development plan has been created some time ago. The 
family is not actively working the plan but is considering executing it 
some time in the future. The location of the pond does not currently 
impact their development plans but if they revise them it is possible that it 
could. There are few other locations to place the ponds in this area so an 
ILO of 6  has been assigned. Since there is a medium likelihood of 
occurrence a LOO of 2 was assigned totaling a score of 12 for this risk 
item. 

b.  PNWSC Approach – The two additional pond sites for the standard 
approach are eliminated for this alternative. This alternative does require 
pipe easements to cross five parcels that run the risk of being developed 
before needed by WSDOT. The pipe easement is narrow and can be easily 
adjusted to fit most development that may occur. An ILO of 1  was 
assigned since this risk is easily mitigated. There is a medium likelihood 
that this risk item would occur so a LOO of 2 was assigned totaling a 
score of 2 for this risk item. 

 
4. Local jurisdiction will not approve land use for PNWSC and not be available 

for project stormwater 
a. Standard Approach – There are no land use changes required for this 

alternative. An ILO of 0  and LOO of 0 was assigned totaling a score of 0 
for this risk item. 

b.  PNWSC Approach – The site that is to be used for the PNWSC is 
currently zoned agricultural. The PNWSC had asked to have the zoning 
changed for use as an interpretive center. That appeal was denied but the 
Mason County Commissioners voted to allow the PNWSC to be 
constructed if it adhered to the agricultural zoning rules. These rules are 
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subject to interpretation and there is significant risk that it may be ruled 
against the PNWSC being in conformation thus not allowing it to be 
constructed. An ILO of 8  was assigned since this risk is recoverable but 
will impact the schedule and budget to find alternate locations for ponds. 
There is a medium likelihood that this risk item would occur so a LOO of 
2 was assigned totaling a score of 16 for this risk item. 

 
5. Stormwater treatment concept not being feasible/workable 

a. Standard and PNWSC Approaches– This criteria was a concern in the 
early stages of design when the stormwater design was not developed. 
Preliminary stormwater designs for both alternatives have been created 
and are both shown to be feasible. An ILO of 5  and LOO of 1 was 
assigned to both alternatives totaling a score of 5 for this risk item for 
each. 

6. Future Non-maintenance of SR3 stormwater facilities due to  complexity of 
being part of private facility (PNWSC)    

a. Standard Approach – Pond sites would be located within WSDOT right 
of way and subject to routine maintenance in the distant future. An ILO of 
0 and LOO of 0 was assigned totaling a score of 0 for this risk item. 

 
b.  PNWSC Approach – The pond location is to be on the PNWSC site. 

There are some questions as to who will own this site and who will 
perform maintenance of it. If the site is owned by the PNWSC and for 
some reason it closes in the future then maintenance of the ponds would 
be in question. If WSDOT is to own the site then there are complications 
with permitting of use by the PNWSC and modifications by them which 
could affect the functionality of the ponds. Liability issues of the public 
use in this area could raise levels of risk. An ILO of 2  was assigned since 
this risk can be averted with adequate agreements being properly executed 
but could impact the schedule and budget. There is a medium likelihood 
that this risk item would occur so a LOO of 2 was assigned totaling a 
score of 4 for this risk item. 

 
7. Funding for right of way will be needed before available 

a. Standard and PNWSC Approaches – Funding for right of way will be the 
same concern for both alternatives. The funding for each will be needed as 
soon as possible to secure the purchase of the sites and prevent 
development or loss of other money sources. An ILO of 5  and LOO of 2 
was assigned to each totaling a score of 10 for this risk item for both 
alternatives. 
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8. Environmental funds (AMERA) will be relied upon and then not available to 
make concept work 

a. Standard Approach – AMERA funds are currently being applied for a 
parcel needed for a stream realignment on this project. This will 
essentially deplete the AMERA funds available for the 07-09 funding 
biennium. Additional AMERA funds may be needed for advanced 
purchases of the two pond sites to prevent possible development. Since 
standard funding for the right of way phase will be available in the 09-11 
biennium there is only a partial impact to the project if the risk is realized. 
An ILO of 2  and LOO of 3 was assigned totaling a score of 6 for this risk 
item. 

b.  PNWSC Approach – As mentioned above AMERA funds will most 
likely be depleted before they can be used for any drainage parcels. The 
funds that would be contributed to the PNWSC by WSDOT would be 
needed before June 2009.  More funding way come available in the 09-11 
biennium but that is unknown with the current budget concerns. An ILO 
of 6 was assigned since this risk is recoverable but will impact the 
schedule and budget if new pond locations are required later in the 
schedule. There is a high likelihood that this risk item would occur so a 
LOO of 3 was assigned totaling a score of 18 for this risk item. 

 
9. Alternative not permittable due to wetland impacts 

a. Standard Approach – There are wetlands adjacent to the proposed pond 
locations but none directly in their footprint. It could be highly detrimental 
to the project schedule and budget if wetlands were impacted by the ponds 
and resource agencies did not issue permits to construct. Since the wetland 
areas have been identified and the ponds are not directly impacting them 
an ILO of 8  and LOO of 1 was assigned totaling a score of 8 for this risk 
item. 

b.  PNWSC Approach – For the closed drainage system to reach the PNWSC 
site it must pass through the Theller Wetland area impacting 
approximately 0.3 acres of primarily Class II wetlands. These wetlands are 
considered a highly functioning wetland category and are normally to be 
protected if at all possible. Mitigation rates for these wetlands are 3 to 1 
requiring approximately one acre wetland creation and a 150-foot buffer to 
be created around it requiring 5.7 acres of total mitigation. The pond areas 
on the PNWSC are also located within a historical wetland area meaning 
that it was at one time wetlands that had been converted to agricultural 
uses. These may also be considered wetland impacts by the resource 
agencies. The PNWSC has assured WSDOT that the resource agencies are 
in agreement with their concept but WSDOT has not received 
confirmation or commitments from the resource agencies that this is so. 
There is considerable risk to the project if commitments are made by 
WSDOT to participate and then the concept is not approved. There is a 
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medium likelihood that this would occur. An ILO of 8  and a LOO of 2 
was assigned totaling a score of 16 for this risk item. 

 
10. Dilution modeling not being permitted 

a. Standard and PNWSC Approach – Dilution modeling for discharge areas 
from ponds not being approved by the resource agencies is a concern for 
both alternatives and carry the same risks. An ILO of 6  and LOO of 1 was 
assigned totaling a score of 6 for this risk item for both alternatives. 

 
11. Discharge to wetlands from ponds not accepted 

a. Standard and PNWSC Approach – There would be discharges to 
wetlands for both alternatives and they carry the same risks and likelihood 
of occurrence. An ILO of 6  and LOO of 1 was assigned totaling a score 
of 6 for this risk item for both alternatives. 

 
12. Acquisition of pond/pipe easement parcel not possible (denied condemnation) 

a. Standard and PNWSC Approach – Since both alternatives are not the 
only drainage option it would be difficult to receive condemnation for 
parcels. There is the possibility of condemnation being required for both 
alternatives and both carry the same impact level and likelihood of 
occurrence. An ILO of 3  and LOO of 1 was assigned totaling a score of 3 
for this risk item for both alternatives. 
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Appendix C - Construction Cost Comparison 
 

   Standard Approach Salmon Center 

Item Unit 
Unit 
Cost Quantity Cost Quantity Cost 

CLEARING AND 
GRUBBING ACRE  $  5,000  1.3  $          6,500  2.2  $        11,000  

EXCAVATION FOR 
PONDS 

CY  $       10  13250  $      132,500  13250  $      132,500  

PIPE LENGTH        
12" LF  $       35  6934  $      242,690  5705  $      199,675  

PIPE LENGTH 18" LF  $       38  1523  $        57,876  3992  $      151,696  

PIPE LENGTH 24" LF  $       40  142  $          5,680  229  $          9,160  

TESTING 
STORMSEWER PIPE LF  $    1.50  8599  $        12,899  9926  $        14,889  

TYPE 1 CB EACH  $  1,200  23  $        27,600  18  $        21,600  

48" TYPE 2 CB EACH  $  2,500  68  $      170,000  82  $      205,000  

STRUCTURE 
EXCAVATION 
CLASS B INCL 

HAUL 

CY  $       15  9195  $      137,925  11837  $      177,555  

SHORING OR 
EXTRA 

EXCAVATION 
CLASS B 

SF  $    1.25  66460  $        83,075  84365  $      105,456  

GRAVEL BORROW 
INCL. HAUL 

T  $    8.50  0  $                  -   1100  $          9,350  

CRUSHED 
SURFACING TOP 

COURSE 
T  $       23  0  $                  -   546  $        12,558  

MITIGATION SITE 
CONSTRUCTION ACRE $223,290 0 $                  - 5.7 $    1,273,000 

   Savings TOTAL  TOTAL 
   62.2%  $  876,745    $   2,323,000  
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Comparison of costs for offsite water 
 
Assumptions: 
Costs to manage offsite water south of NE WJ Way are identical between the corridor 
approach and the salmon center option. 
 
North of NE WJ Way, structure/pipe types and excavation amounts for management of 
offsite water are the same between the two alternatives with the exception of the 
following four differences. 
 
Cost differences: 
Offsite difference #1 
South of the library, the corridor approach will require replacement of a crossing culvert 
and the associated downstream structure and the addition of an upstream structure to tie 
the enclosed drainage system to the cross culvert.  The salmon center option will abandon 
the existing cross culvert and instead use an additional short length of pipe from one of 
the offsite flow structures to tie into the mainline enclosed system, which outlets to the 
salmon center. 
 
Offsite difference #2 
At Sta. 70+00, offsite flows for the salmon center option will tie into the mainline 
enclosed system through a segment of storm sewer pipe.  Offsite flows for the corridor 
approach will continue to flow north in an enclosed system that would require an 
additional length of pipe and two additional structures with solid covers, which will be 
located under the sidewalk to avoid impacting the existing Bioswale on the property east 
of SR 3.  The enclosed system will outlet to the realigned Romance Hill drainage at the 
same location as the Bioswale. 
 
Offsite difference #3 
Just south of Sta. 80+00, the corridor approach will tie in to an existing cross culvert with 
a new structure.  The salmon center option will use the same new structure, but will tie in 
to the mainline enclosed drainage system with an additional short length of pipe instead 
of utilizing the existing cross culvert. 
 
Offsite difference #4 
Near Sta.83+50, the corridor approach will tie all existing offsite flows into a new cross 
culvert for the unnamed stream.  The salmon center option will also construct a new cross 
culvert to allow the stream’s flow to be separated from offsite flows from impervious 
surfaces, which will be treated at the salmon center.  An additional structure and segment 
of storm sewer pipe will tie the offsite flows which contain runoff to be treated into the 
mainline enclosed system.  The other culvert will convey the stream across SR 3.  


