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Background and Purpose  
Management of the Lake Whatcom drinking water reservoir is challenged by excessive nutrient loading that
causes increased algal blooms that in turn results in reduced treatment capacity, increased treatment costs, and
increased disinfection by products at the City’s Whatcom Falls Water Treatment Plant. In addition to the basic
response needed to protect water supply delivery, a response is also required to the listing of Lake Whatcom as
an impaired water body under the tenants of the Clean Water Act, the Total Maximum Daily Load (TMDL) listing
for Total Phosphorus.

Lake Whatcom Management Program (LWMP) members, the City of Bellingham, Whatcom County, and Lake
Whatcom Water and Sewer District, have researched, selected, and implemented several actions over the past 20
years to improve lake water quality. These actions have been described in work plans produced every five years
that guide a multi faceted response to many pollution issues. Although previous work plans have included many
actions to reduce phosphorus loading, the current five year work plan (2010 2014 Work Plan) significantly
increases the emphasis on phosphorus reduction actions. The reason for this emphasis is that phosphorous
reduction was also the basis for the Summary Implementation Strategy (SIS), the first step in the TMDL response
process. Even though the SIS is not yet completed, LWMP staff are beginning development of the next
component of the TMDL response, the Detailed Implementation Plan (DIP) which requires identification of specific
actions, costs of those actions, committed funding sources, and an implementation timeline for reducing the
pollutant load (phosphorus) and thereby removing the lake from TMDL impaired status (delist).

The purpose of this study is to provide an initial comparison of several selected phosphorus reducing and
phosphorus removal strategies that may inform policy decisions and the development of the DIP. To this end, the
project team estimated phosphorus reduction and associated costs on a per unit basis of specific in watershed
activities selected by City staff from the Lake Whatcom Management Program 2010 2014 Work Plan. The results
of this work form an initial step in guiding further evaluation of activities and development of the DIP to comply
with TMDL requirements.

Assumptions, Limitations, and Context 
This work can inform the prioritization of watershed activities based on phosphorus reduction benefit. It can also
guide and prioritize further evaluation of specific activities to assess their feasibility and effectiveness throughout
the watershed for inclusion in the forthcoming DIP. It is understood that other factors beyond the computed
phosphorous reduction and associated unit costs presented herein also contribute to prioritization. These other
factors may including: other studies, regulatory requirements, public expectations, political will, and others.

The following are assumptions and limitations upon which the estimates presented herein were based, including:

The information upon which the estimates were based is from existing sources, where available and
applicable, as well as information provided by the City. No new site specific data was collected as part of this
study. Additionally, anecdotal evidence of the phosphorous reduction effectiveness is not incorporated into
this work.
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The information provided in this summary memorandum is for planning level purposes only to aid the City of
Bellingham and Whatcom County in decision making and/or prioritization and should not be used for design
or construction.

For this study, it was assumed each individual activity was independent of the others. Therefore, the
phosphorus reduction estimates are for that activity only and don’t include phosphorus reduction benefits of
other activities.

‘Benefit’ only includes phosphorus reduction benefit, not a broader public benefit. Activities that may not be
as cost effective at reducing phosphorous may warrant consideration based on other factors. These other
factors may include aesthetics, temperature reduction, public expectation, or other (non phosphorus) water
quality improvements.

Costs are those that would primarily impact public entities (the City, County, and/or Water/Sewer District),
not the cost to the private sector (such as cost to developers).

Costs do not include the cost of land acquisition that might be required for implementation of activities such
as bio filtration swales or rain gardens.

Costs do not include lost tax revenue to the County and City associated with changing the zoning (“down
zoning”) of properties in the watershed to preclude development was not included in this work. In addition,
the lost value to the property owner of down zoning was not included in this work.

Costs to property owners related to ordinance changes that govern development or changes related to forest
practices were not included. In addition, costs associated with attempting to negotiate and implement such
changes have not been included.

Costs do not include annual operating and maintenance costs.

The activities considered in this work were identified by members of the Lake Whatcom Management
Program and do not represent all phosphorous reducing activities that could be undertaken. Addressing the
impact of Asian Clams was not included in this work because this issue came to light after this work was
substantially complete.

The extent to which each of the phosphorous reduction activities can be implemented in the watershed was
not covered in this work. This, additional work task will be a key element of developing an effective DIP.

Watershed Activities  
A working group consisting of staff from the City of Bellingham and Whatcom County prepared an initial draft of
in watershed activities based upon the Lake Whatcom Reservoir Management Program 2010 2014. CH2MHILL,
the City, and the County collaboratively refined the list of activities, as presented in the summary list below:

1. Reducing development potential / developable land
2. Restoration of natural functions on acquisition properties
3. Bio filtration: vegetated swales
4. Bioretention: rain gardens
5. Bio filtration: street trees
6. Lawn replacement & landscaping: retrofit to provide bioretention
7. Infiltration: dry wells
8. Infiltration: trenches
9. Infiltration: pervious pavement
10. Infiltration: basin
11. Rainwater reuse
12. Onsite dispersion
13. Media filters
14. Sizing culverts to eliminate erosion
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15. Street sweeping
16. Controlling erosion through streambank stabilization or restoring stream buffer vegetation
17. Regulations: Phosphorus fertilizer ban
18. Education: Watershed signs
19. Education: Mass mailings
20. Education: Online information
21. Education: Newspaper ads
22. Education: Video presentations
23. Education: Community events (public meetings)
24. Education: Onsite training/workshops
25. Education: Resident contact
26. Education: Project consultation
27. Incentives
28. Transition from Ecology Water Quality Assurances of Forest Practices to pre development conditions
29. Design standards for new and retrofitted roads
30. Reconfigure roadside ditches
31. Reconfigure streets
32. Vehicle trips reduce and redirect
33. Recreational facility design and use (Improving existing facilities)
34. Watershed wide enforcement
35. Animal waste: wildlife (goose)
36. Septic system transition to sewer connection

Summary of Results  
Exhibit 1 presents a graphical summary of the cost benefit in terms of dollars per pound of phosphorus removed
for each of the activities.

Exhibit 2 presents a tabular summary of the cost benefit in terms of dollars per pound of phosphorus removed for
each of the activities.

Exhibit 3 contains the detailed information which is the basis for phosphorus reduction estimates and costs
contained in this memorandum. Exhibit 3 includes all of the 36 activities except for the education, incentives, and
enforcement activities, which were separated out to allow for an off line comparison. This was done to allow the
City and County to compare education activities amongst themselves separate from the other activities.

Exhibit 4 contains a summary of information available in the literature about effectiveness of different education
methods and also incentives and enforcement. This summary provides the City of Bellingham and Whatcom
County with a planning tool to assist in prioritizing which type of education methods to implement.

Exhibits 1 4 are attached to this memorandum.

Benefit in Terms of Phosphorus Reduction 
For this cost benefit study, benefit is defined solely as phosphorus reduction. While each activity may have other
benefits such as aiding in regulatory compliance or to addressing a public safety issue, the benefit described in
this study is only phosphorus reduction. These activities may not lead to a measurable phosphorus reduction but
may be a good idea for those other reasons. In the case of some of the activities, quantifying a phosphorus
reduction was not possible. This was because information was not found in the literature.

Cost of Activities 
These costs are estimates of capital costs. In some cases, where they were readily available, annual maintenance
costs are also provided within Exhibit 3. Note that costs shown in Exhibit 3 only reflect public cost (that is, cost to
the public agency) and not other costs such as cost to developers.
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Attachments: 
Exhibit 1 –Summary of Cost Benefit

Exhibit 2 Tabular Summary of Cost Benefit

Exhibit 3 – Details of Cost Benefit Analysis for Watershed Activities (except for education/incentives/enforcement)

Exhibit 4 Education/Incentives/Enforcement Activities
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