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Figure 5. Conceptual design of alternative action. 

1.5 No-Action Alternative 
Under this alternative, no new action will be taken on Squalicum Creek. Current monitoring efforts will 
be continued, but the course of the stream will not be disturbed. Current issues, including predation on 
native salmonids, barriers to fish passage, erosion, and water quality issues, will not be resolved. No 
new government action will be taken; however, TMDLs will still be required under section 303(d) of the 
Clean Water Act. 

2.0 Impacts to the Natural and Built Environment 

Elements of the natural and built environment, as outlined in WAC 197-11-960, affected by short-term 
restoration processes and construction impacts of the proposed action, alternative action, and no-action 
alternative are listed below. 
 

2.1 Water 
This section will describe current water quality conditions and stormwater impacts. Significant impacts 
from each alternative action including mitigation measures to reduce impacts will be described. 
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2.1.1 Existing Conditions 
The purpose of the Squalicum Creek re-route is to improve water conditions in the creek; thus, 
hydrological impacts will be some of the most important considerations in this assessment. The project 
centers around Squalicum Creek, a tributary of Bellingham Bay located 2.5 miles east of the Nooksack 
River delta. The Squalicum Creek watershed drains 22 square miles of terrain (figure 5). In the area that 
will be affected by the project, Squalicum Creek runs through Bug Lake and Sunset Pond, both of which 
are shallow and warm, with the effect of contributing significantly to water quality issues in the creek. 
The valley in which this project will be located is almost entirely wetland, and a Federal Emergency 
Management Agency (FEMA) 100-year floodplain is associated with the creek throughout the reach of 
the project (figure 6).   

 

Figure 6. Watersheds in Bellingham, showing the extent of the Squalicum Creek drainage. The project site is outlined in red. Map 
created by Katherine Hales. 

The existing water conditions for this section of Squalicum Creek are the driving force for the proposed 
action. Bug Lake and Sunset Pond currently create the highest thermal loading in the creek during 
summer months when the ponds become stratified. The temperatures during these times are near lethal 
levels for salmon. Higher temperatures force salmon into cooler deeper waters, exposing them to higher 
predation risk. During low flow conditions low DO levels have been observed as well as high fecal 
coliform levels during storm flow conditions.  
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Figure 7. Aerial photos of site showing overlay of floodplain area. 

      

The creek is listed on the Washington State Department of Ecology’s 303(d) list for exceeding 
temperature, DO and fecal coliform standards. Data from the City of Bellingham’s Urban Streams 
Monitoring Program show that the stream frequently did not meet temperature, DO, or fecal coliform 
criteria for Aquatic Life Uses (ALU) for Core Summer Habitat between 1991 and 2009. These data are 
summarized in table 1. 

Industrial and agricultural areas along with impervious surfaces result in polluted stormwater runoff 
which contributes to water quality problems in the creek. These contaminants may include but are not 
limited to fecal coliform from animals and septic systems, pesticides and fertilizers, metals and oil from 
vehicle traffic. Future development in the watershed may also increase the impacts from runoff leading 
to greater flood risk and input of additional contaminants from increased land use. These inputs may 
have negative impacts on the fish and habitat of the creek. An off-leash dog park located adjacent to Bug 
Lake also contributes to increased fecal coliform in the stream that may pose a health hazard to children 
and other animals accessing the water, particularly in summer months. 
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Table 1. Water quality parameters from sampling sites upstream and downstream from the proposal site obtained from City of 
Bellingham’s Urban Streams Monitoring Report, 2011. 

 
 

Temperature Dissolved Oxygen Fecal Coliform Turbidity 

Bakerview Avg 8.5  10.1mg/L 62 CFU/100mL 7.2 NTU 

Meridian Avg 9.7 10.4 mg/L 53 CFU/100mL 9.8 NTU 

Bakerview Max ~15.5 N/A >1000 CFU/100mL 13.6 NTU 

Meridian Max ~16 N/A >1000 CFU/100mL 19.9 NTU 

Bakerview Min N/A ~6.0 mg/L N/A 1.2 NTU 

Meridian Min N/A ~7.0 mg/L N/A 2.6 NTU 

Ideal for Salmon* 9-12 °C 9 mg/L <50 CFU/100mL Minimal 

*Monitoring Guidelines to Evaluate Effects of Forestry Activities on Streams in Pacific Northwest and  
Alaska. EPA #910/9-91-001. May, 1991. 
CFU=Colony Forming Units 
 

2.1.2 Proposed Action: 
By rerouting the creek around Sunset Pond and modifying Bug Lake in-stream temperatures will be 
decreased. This is achieved by decreasing residence time of the water in the ponds, decreasing the 
stream width from an average of 375 feet in the ponds to 20 feet in the new channel, and increasing 
riparian width and shading. DO will likely be improved due to decreased thermal loading and improved 
riparian zones. In addition, the proposed re-route moves the stream away from an off-leash dog area near 
Sunset Pond that contributes fecal coliform. The presence of LWD and an increase in channel 
complexity will increase the stream’s ability to withstand high and low flow conditions.  
 
Possible adverse hydrological impacts of the proposed action include the transport of sediments from the 
newly created stream channel (see Section 2.1), which could result in increased water temperature and 
decreased water quality. Construction activities related to the re-route will also have the potential to 
impact the hydrology of the site. Construction will take place entirely within wetlands and waterbodies, 
so any construction-related spill or discharge will have the potential to directly contaminate Squalicum 
Creek and related hydrology. Additionally, Squalicum Creek Floodplain Management Plan field 
reconnaissance studies in 1994 suggested that Bug Lake and Sunset Pond contribute to positive water 
quality function by decreasing turbidity, fecal coliform concentrations and total phosphorus during high 
flows. By filling in Bug Lake and routing the creek around Sunset Pond, this function during storm 
conditions will be lost.  
 
The proposed action will continue to receive stormwater runoff from surrounding industrial, residential 
and agricultural areas and may be at risk of receiving more contaminants in the case of future 
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2.9.2 Proposed Action 
Long-term angling of warmwater fish species will be reduced due to a decrease in habitat for those 
species through the creation of emergent wetlands and active channel in Bug Lake, and construction of 
emergent wetlands and deepening of Sunset Pond. It is likely that public access to areas of active 
construction will not be available, but this will occur on a relatively short-term timeframe (around 3-4 
months). The proposed action could potentially require a modification to the route of the proposed Bay 
to Baker trail where the stream channel would intersect the trail.  
 
Mitigation 
Although Sunset Pond’s overall area will be reduced, the constructed wetland area could still provide 
comparable recreation opportunities (walking, picnicking, etc.). Phase II of the project includes plans for 
a canoe/kayak trail through the constructed wetlands at the eastern end of Sunset Pond (see Figure 13 for 
conceptual image of similar trail). This will create a new recreation opportunity. In addition, over time 
the native salmonid fish populations may recover to the point that angling of those species will be a 
feasible option, further mitigating any loss of warm-water species. Any potential conflicts with the 
channel re-re-route and the proposed Bay to Baker trail could be mitigated by implementing one of 
several alternate designs of the trail route created by the City of Bellingham to avoid conflicts with other 
public projects in the vicinity. Adopting an alternate trail design will allow both the Bay to Baker trail 
and proposed action to proceed.   
 

 
Figure 14. Conceptual image of canoe trail similar to the one in proposed action 

 

2.9.3 Alternative Action 
Under the alternative action, long-term angling of warmwater fish species will be reduced due to a 
decrease in habitat for those species through the creation of emergent wetlands and active channel in 
Bug Lake, and construction of emergent wetlands in Sunset Pond. It is likely that public access to areas 
of active construction will not be available, but this will occur on a relatively short-term timeframe 
(approximately 3-4 months). 
 
Mitigation 
The alternative retains the proposed action’s Phase II plans for a canoe/kayak trail through the 
constructed wetlands at the eastern end of Sunset Pond. This will create a new recreation opportunity at 
the site and help offset any losses to warm-water fish angling from the proposed action.  
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2.9.4 No-Action Alternative 
No change will be made to recreation opportunities in the area.   
 

2.10 Existing and Future Development 
This section will describe current land use and adjacent zoning and significant impacts to development 
from each alternative action including mitigation measures to reduce impacts. 
 

2.10.1. Existing Conditions 
The current stream between the ponds passes through industrial and institutional zones. This may have 
an impact on future development by utilizing land that could be used for other purposes. The necessary 
easements have been obtained from affected property owners. Many adjacent properties are also within 
the current floodplain and are at risk of property damage during extremely high flows. 
 

2.10.2. Proposed Action 
The proposed action will route the new stream channel through some current industrial zoning but 
mostly through a tract of public lands. The constructed channel will inhibit future development by 
landowners. This land is currently undeveloped. 
 
The proposed stream channel also intersects the planned route for the Bay to Baker trail proposed by 
Bellingham Parks and Recreation. The current plan uses roughly the same area the new creek will 
occupy. Keeping the trail in this area put it at risk of being washed out by a migrating stream channel or 
flooding. 
 
Mitigation 
The project has acquired easements from the current landowners in order to route the stream through 
their land. The COB eventually intends to acquire as much land along the stream channel as possible to 
minimize impacts from surrounding and future development. 

2.10.3 Alternative Action 
The impacts to future development for this alternative are the same as the existing conditions. 
 
Mitigation 
Easements are already in place with affected landowners. 

2.10.4 No-Action Alternative 
The impacts to future development for this alternative are the same as the existing conditions. There are 
several properties that are at risk of being impacted by flooding (Figure 6). 
 

2.11 Infrastructure 
This section will describe current infrastructure impacting the stream and significant impacts to 
infrastructure from each alternative action including mitigation measures to reduce impacts. 
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2.11.1.Existing Conditions 
Infrastructure impacting the stream channel are surrounding roads and highways, gas lines, storm and 
wastewater distribution networks and flood swales. Within the valley, multiple berms built for the 
BNRR or leftover from spoil material generated during the construction of I-5 also impact the stream 
channel. The stream channel between James Street and I-5 has been straightened to make room for 
industrial development. This modification removed stream complexity and prevents channel migration. 
The stream passes through multiple culverts. One under James Street just downstream of Sunset Pond 
and two underneath I-5. The culverts are considered an impediment for fish passage at high and very 
low flows(See Fish Passage section). 
 
A railroad grade parallels the creek and there are several other roadway grades that cross through the 
valley perpendicularly. These structures in the valley have disturbed or replaced previous natural 
vegetation and wetlands that once dominated the valley. The valley is also surrounded by private 
residences and industrial development. Grades that are still being maintained, confine the creek 
preventing stream migration. There is a sewer line that runs along the south bank of Sunset Pond and 
crosses under the creek near the outlet of the pond. 

2.11.2. Proposed Action 
This plan requires the addition of a flood control weir 
between the creek and Sunset Pond, a berm with weir 
across Bug Lake as well as the installation of three new 
bridges: two through the RR grade and one at James 
Street. The James Street bridge will add to conveyance 
capacity under James Street preventing it from acting 
like a weir. Flood control weirs will help to control 
high flows and prevent impacts from flooding by 
controlling and diverting stream flow.  
 
The Bug Lake berm will isolate the new stream channel 
from the western part of the lake while the weir will 
allow high flows to pass into the west section of the 
lake to prevent flooding. These weirs will attempt to 
make as much use of surrounding floodplains routing 
into the lakes as a last resort. Some impacts from weirs 
include increased dissolved oxygen and reduce stream 
velocities which can change local stream ecology and 
lead to increased siltation. Additionally, they can create 
dangerous water circulation patterns that can trap boats, 
swimmers, trash, and fish. 

 
Mitigation 
The weirs in this project will be constructed out of LWD and will serve the purpose of routing high 
flows into flood plains north of Sunset Pond as much as possible and into the pond when predetermined 
levels are reached. The weirs will be designed to only interact with the stream in extremely high flows to 
avoid current flooding problems. Any potential impacts from the weirs will only occur during heaving 
flood conditions. 
 

Figure 15. Photograph showing accelerated velocities at 
outflow of culverts under Squalicum Parkway. 
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2.11.3. Alternative Action 
The alternative action includes modifications to the I-5 culverts by adding baffles to slow velocities. 
Baffles may cause debris accumulation blocking flow or fish passage. They may also reduce culvert 
flood flow capacity. 
 
Footbridges over the railroad grade and the construction of the new James Street bridge, will be 
undertaken regardless of whether the creek re-route goes through as proposed (see Transportation 
section).  
 
Mitigation 
Baffle design will take flow capacities into consideration to ensure proper design for the stream. Debris 
will be regularly cleaned out by COB Public Works to ensure clear passage for fish. 

2.11.4. No-Action Alternative 
Footbridges over the railroad grade and the construction of the new James Street bridge, will be 
undertaken regardless of whether the creek re-route goes through as proposed (see Transportation 
section).  
 

2.12 Historic and Cultural Preservation 
This section will describe current historic and cultural aspects of the area and significant impacts from 
each alternative action including mitigation measures to reduce impacts. 

2.12.1 Existing Conditions 
The project site is on lands that have historically fallen under control of the Nooksack Nation. There has never 
been an archaeological site in the area. 

2.12.2 Proposed Action 
No known cultural or historical sites or artifacts, as listed in local, state, or national preservation 
registries, exist in the project site. However, this proposal needed to obtain a permit from State Historic 
Preservation Officers under Section 106 of the National Historic Preservation Act. Potential impacts 
include the disruption of unknown cultural or historical sites of artifacts at the project site during the 
groundbreaking and construction phase of the project. But, such an unearthing is unlikely. 
 
Mitigation 
This effect cannot be mitigated for since the effect itself is not certain. 

2.13.3 Alternative Action 
The alternative action will not require any excavation. Therefore, it is even less likely that objects or 
sites of historical significance will be inadvertently affected by rerouting the creek. 
 
Mitigation 
This effect is insignificant and requires no mitigation. 

2.13.3 No Action Alternative 
If the proposed action is not taken, there will be no impact on historic sites. 
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2.14 Elements not significantly affected 
Elements of the built environment not affected by the proposed action, alternative action or no-action 
alternative include: 

• Energy and natural resources 
• Air (Some dust during construction not expected to be significant) 
• Housing 
• Light and glare 
• Public services 
• Utilities  

   

3.0 Significance after Mitigation 
3.1 Proposed Action 
The impacts to the Bay to Baker trail project cannot be mitigated without significantly reducing the 
effectiveness of the Squalicum Re-Route project. Moving forward with this action requires Bellingham 
Parks and Recreation to design an alternative plan that may route users up to a mile out of their way up 
to the McLeod Rd. intersection. Also, this intersection lacks a crossroad, so improving hiker safety will 
require modification of the roadway. 
 
Some damage to existing wetlands is inevitable during construction. However, improved riparian 
vegetation and floodplain characteristics will foster the establishment of health wetlands as natural 
stream processes take over. The project requires a 1:1 ratio of damaged wetlands to created wetland 
areas, but the project managers are willingly exceeding this requirement. In other words, there will be 
more wetlands immediately following construction than currently exist in the area. But, it should be 
noted that the created wetlands in Sunset Pond may not necessarily provide the same ecological function 
as a natural wetland.  

3.2 Alternative Action 
High Flow Conveyance: Even after mitigation measures, channel capacities may not be sufficient to 
contain high flows especially with the loss of the ponds reservoir function. Wetland areas created in 
Sunset pond and Bug Lake will improve flood control over the no action alternative. However, heavy 
flooding could still cause adverse impacts to any surrounding structures or property.  
 
Loss of warm water species will not be mitigated and will result in decreased recreational fishing 
opportunities. 
 
Other significant impacts will be mitigated by the plan resulting in improved water quality and flow 
conveyance along the length of the creek. Creating defined channels through the ponds and adding LWD 
to the creek will improve sediment transport through the stream. This will provide fish habitat and 
aid passage of native species. Connecting the tributaries to the stream at the location of Sunset Pond will 
also add to spawning and rearing habitat. However, the stream capacity will be further stressed during 
high flows as a result of increased input from tributaries. 
 
Some damage to existing wetlands is inevitable during construction. However, improved riparian 
vegetation should encourage wetland establishment and constructed wetlands in the ponds will 
contribute to good water quality and habitat for a variety of species. 
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4.0 Decision Matrixes  
The following tables provide a summary of the major environmental impacts and logistical considerations of all 
project alternatives as discussed within this document.  

 
Table 6. S implified ecological considerations for decision makers. 

 Proposed Action Alternative Action No Action 

Passage Treats all identified passage 
barriers 

Mitigation measures 
improve culverts 

Does not address fish 
passage barriers 

Predation Reduces salmon/warm water fish 
interactions 

Reduces salmon/warm 
water fish interactions 

Does not affect 
salmon/warm water 

fish interactions 

Juvenile 
Rearing 
Habitat 

Enhances rearing habitat Enhances rearing habitat Does not affect rearing 
habitat 

Adult 
Spawning 
Habitat 

Enhances spawning habitat Does not affect spawning 
habitat 

Does not affect 
spawning habitat 

Riparian 
Habitat 
Conditions 

Enhances riparian conditions Enhances riparian 
conditions 

Does not affect 
riparian habitat 

Natural Stream 
Processes 

Improves sediment transport, 
channel complexity, channel 

length, and floodplain 
connectivity 

Improves sediment 
transport, channel 

complexity, and channel 
length 

Does not affect natural 
stream processes 
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Table 7. S implified logistic considerations for decision makers. 

 Proposed Action Alternative Action No Action 

Required 
Infrastructure 
Improvements 

New bridge at James Street, 
install two new bridges at 

RR grade, install flood 
control weirs 

Improvements to existing 
culverts 

No improvements 
necessary 

High Flow 
Conveyance 

Redistributes high flows into 
new channels, flooding 

directed into Sunset Pond 
and Bug Lake 

Mitigation measures connect 
tributaries to Sunset Pond, 
wetlands improve ability to 

handle high flow 

Does not affect 
high flow 

conveyance 

Land Acquisition or 
Owner Agreements 
needed from 

Peacehealth, COB, WDFW, 
Lakeview Associates, Talbot 
Real Estate LLC, WSDOT 

Peacehealth, COB, WDFW, 
Lakeview Associates, Talbot 
Real Estate LLC, WSDOT 

No landowner 
agreements 

needed 

Additional 
Evaluation and 
Design 
Requirements 

Design new channel 
configurations, new bridges, 

new flood weirs 

Culvert modeling, wetlands 
design 

Continued habitat 
monitoring 
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Appendix C: Glossary of Technical Terms and Acronyms 
 
Technical Terms 
 
100-year floodplain: the area of inundation associated with a flood event that has a 1% probability of 
occurring on any given year (FEMA) 
Alternative Action:  an alternative course of action or as an action resembling the proposed action, but 
with mitigation measures that the proposed action does not include. (WAC 197–11–792) 
Channel:  the physical confine of a stream consisting of a bed and stream banks. 
Mitigation: Actions included in the proposal to offset specific, adverse environmental effects of the 
proposed action (WAC 197-11-660(b)) 
No-Action Alternative: long-term effects if no action or mitigation takes place on the proposal site 
Riparian: the interface between land and a water body, typically vegetated for its benefits to ecosystems. 
Salmonid: Family of fish that includes salmon, trout, and char. 
Significant Impact: a reasonable likelihood of more than a moderate adverse impact on environmental 
quality (WAC 197-11-794(1)) 
Thermal loading: increased temperature absorption. 
Watershed: an area draining into a lake, river, or other waterbody 
Wetland: an area which is saturated by surface or groundwater at a sufficient frequency and duration to 
support vegetation typically adapted to saturated soil conditions.  
 
Acronyms 
 
ALU: Aquatic Life Uses 
BNRR: Burlington Northern Railroad 
CFU: Colony Forming Units 
COB: City of Bellingham 
CWA: Clean Water Act 
DO: Dissolved Oxygen 
DOE: Department of Ecology 
EDNA: Environmental Designation for Noise Abatement 
ESA: Endangered Species Act 
EIS: Environmental Impact Statement 
FEMA: Federal Emergency Management Agency 
I-5: Interstate 5 
LWD: Large Woody Debris 
mg/L: Milligrams per Liter 
NMFS: National Marine Fisheries Services 
NPDES: National Pollutant Discharge Elimination System 
NSEA: Nooksack Salmon Enhancement Association 
SEPA: State Environmental Policy Act 
TMDL: Total Maximum Daily Load 
USACE: United States Army Corps of Engineers 
WAC: Washington Administrative Code 
WDFW: Washington Department of Fish and Wildlife  


