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Summary

In February 2021, RE Sources began a stormwater
monitoring program that analyzes stormwater outfalls
and urban creek outlets that flow directly into
Bellingham Bay. The program began with 8
monitoring stations and now in 2023, 6 outfalls and 4
urban creeks are analyzed for a total of 10 monitoring
stations. Willow outfall had been added to the
program in 2022 but was dropped in 2023 because it
had very few exceedances during the 2022 sampling
year and does not appear to be a pollution concern.
When arriving at a sampling site, the water is initially
assessed for: visuals (such as sheens or foam), odor,
color, and flow. Then, basic water quality parameters

are measured including dissolved oxygen (mg/l), water temperature (oC), conductivity
(μS/cm), pH, turbidity (cm/NTU), and Escherichia coli (E. coli) and Enterococcus bacteria
(CFU/100ml).

During the 2023 sampling year, a few important changes were made to this monitoring
program. In September, Enterococcus, the indicator bacteria species for marine waters,
was added to the bacteria sampling. Many of the outfalls and creeks experience marine
intrusion on a regular basis and, therefore, Enterococcusmay play an important role in
understanding fecal coliform contamination. In July, we began using an AMTAST turbidity
meter that measures how much light is scattered by particles in a water sample instead of a
turbidity tube that is based on what height a person can see a secchi disc at the bottom of a
plastic tube. In September, Verify chemical test strips were included in the sampling
protocol and measure: pH, hardness (ppm), hydrogen sulfide (ppm), iron (ppm), copper
(ppm), lead (ppb), manganese (ppm), total chlorine (ppm), mercury (ppm), nitrate (ppm),
nitrate (ppm), sulfate (ppm), zinc (ppm), fluoride (ppm), sodium chloride (ppm), total
alkalinity (ppm).

Perhaps most importantly, the Bellingham Bay Stormwater Monitoring program joined
forces with 6 other programs to form the Salish Sea Stormwater Monitoring Program. The
6 other programs are located in: Anacortes, Oak Harbor, Everett, Mukilteo, Edmonds, and
Shoreline (with the potential to expand into other regions). Procedures and methods were
harmonized between the 7 programs and now all the data is stored in a collective database.
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In the process of collaborating with the other programs, RE Sources also converted this
program into a community science endeavor. About 20 volunteers have been trained and
are now monitoring the outfalls and creeks. RE Sources continues to manage the
Bellingham program.

In addition to the routine stormwater sampling, RE Sources also conducted PFAS (per- and
polyfluoroalkyl substances, a.k.a. “forever chemicals”) sampling after the first significant fall
rain. All routine monitoring sites were sampled, plus one additional sample on Squalicum
Creek. Cyclopure PFAS sampling kits and lab were used for analysis.

Similar to 2021 and 2022, all of the outfalls and creeks failed to meet water quality
standards at least once during the 2023 sampling period, but there was great variability
between the monitoring sites. Color had the most exceedances of all the parameters and
many of these observances could be explained by natural causes such as tannins. Water
temperature, visual, E. coli and Enterococcus parameters were the next highest
exceedances.

Five outfalls and 3 creeks were rated as “Threat” because they frequently violated water
quality standards and/or had a high likelihood of human exposure. The 6th outfall and
other creek were both rated as “Watch” because they had a moderate number of
exceedances, some of which could have been due to natural causes. The one outfall that
was rated as “Good” in 2022 was eliminated from the sampling program in 2023 because it
did not appear to be a source of pollution. Therefore, in 2023, none of the creeks or
outfalls were rated “Good”.

Purpose
Stormwater is the single largest source of pollution to the Salish Sea and is one of the
biggest threats to this ecosystem — yet it is one of the most challenging forms of pollution
to prevent (Ecology and King County, 2011). It is also harmful to people, particularly
Subsistence communities, including the Coast Salish, who consume larger quantities of
food from the Salish Sea than other groups. Monitoring large stormwater outfalls that
dump into Bellingham Bay on a regular basis helps to pinpoint illicit discharges and other
sources of pollution with the intent to find the source of pollution and fix it. The outfalls
and creeks monitored here drain the majority of the built-out area of downtown
Bellingham and includes residential housing, businesses, industry, and public parks and
trails. The outfalls themselves drain a total of approximately 140,000 linear feet of pipe.
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Stormwater permit holders such as the City of Bellingham (COB) and the Port of Bellingham
(POB) have minimal monitoring requirements and are faced with staff and resource
shortages, leaving them unable to adequately monitor all of the outfalls in Bellingham
(Ecology, 2019). Local and state stormwater managers were consulted during the early
stages of this project and have been kept informed throughout. This project is helping to
inform stormwater managers about the quality of the stormwater entering the Bay and
hopefully help focus efforts on problem spots. Recently, one of our monitoring sites has
been chosen to be monitored by the Department of Ecology and Health Department to
assess the safety of saltwater swimming beaches. Hopefully, more examples of this type of
work will manifest over the next couple of years.

Methods
The 6 outfalls and 4 creeks that are monitored all discharge into Bellingham Bay and drain
significant portions of the built-out areas of downtown Bellingham. See Appendix 1 for a
map of the outfall and stream sampling locations.

Outfall Names and Descriptions:
1. Broadway Street Outfall: This outfall drains much of Columbia Neighborhood —

specifically the area bordered by Broadway St. to the southeast, W Illinois St. to the
northwest, and Squalicum Creek to the northwest. It dumps into the I & J Waterway
and is underwater during moderate to high tides. The COB describes this outfall as
having 2 separate basins that join just up the pipe of where the outfall is located.

2. C Street Outfall: This outfall drains much of the industrial area in the Central
Waterfront property that is on either side of C St, just southwest of Roeder Ave.,
along with the Lettered Street neighborhood that resides in the area that is
southwest of Dupont St.

3. Cornwall Avenue Outfall: This outfall drains Cornwall Ave. up to Laurel St.
4. Cedar Street Outfall: This outfall drains the hillside that originates up at Western

Washington University.
5. Olive Outfall (formerly called Boulevard): This outfall drains the hillside that is

directly above and north of Boulevard Park.
6. Bennett Street Outfall: This outfall drains the hillside that is directly above and

south of Boulevard Park, visible from the Taylor St. dock and boardwalk.
7. Willow Street Outfall (added 2022; removed 2023): This outfall drains the southern

part of Edgemoor neighborhood. It is mentioned here for information only and is
not discussed further in this document.
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Table 1. Peak simulated flow from each basin (City of Bellingham, 2020).

Table 2. Effective impervious areas by basin for existing and full build-out land-use
scenarios (City of Bellingham, 2020).

Creek Names and Descriptions:
1. Little Squalicum Creek (added 2022): This creek is fed by springs and seeps located

in Little Squalicum Park and stormwater runoff from Birchwood and Cedarwood
neighborhoods as well as Bellingham Technical College and Oeser Company. The
36-inch culvert at the shoreline that was considered a fish passage barrier was
removed in 2023 and a large estuary restoration project was completed where the
creek discharges into Bellingham Bay. Because of this construction, this creek was
not sampled between Nov 2022 and Feb 2023. After restoration was completed, the
monitoring location was moved upstream from the new estuary. Little Squalicum
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Creek is considered an impaired creek because it does not regularly meet the water
quality standards for copper.

2. Squalicum Creek: Squalicum Lake is the headwaters to this urban creek and is
located near the intersection of SR 542 and the Y road. It drains approximately 22
square miles and flows through agricultural land, residential, commercial, and
industrial areas. Squalicum Way, a popular truck route, is near the outlet, which has
considerable stormwater input. Much of the creek’s watershed is developed and
impervious. Its water levels rise and fall dramatically following rain events.
Furthermore, it suffers from low flow events during the summer because it does not
have snow melt to feed it. Squalicum Creek is considered an impaired creek because
it does not regularly meet the water quality standards for fecal coliform, dissolved
oxygen, and temperature. Pink, chum, and coho salmon as well as cutthroat trout
use the stream. Steelhead trout, Chinook, and sockeye have also been documented
in the stream on occasion.

3. Whatcom Creek: Lake Whatcom is the headwaters to this creek and the flow is
controlled by a dam. The creek flows through built-out areas and heavily used areas
such as public parks, industrial areas, along with residential and commercial areas.
Whatcom Creek is considered an impaired creek because it does not regularly meet
the water quality standards for fecal coliform, dissolved oxygen, and temperature.
Coho, chum, and Chinook salmon as well as steelhead and resident sea-run
cutthroat trout inhabit the stream.

4. Padden Creek (added 2022): The Padden Creek watershed consists of an area
measuring 4,125 acres and has headwaters in the Chuckanut Mountains and South
Samish Crest. It drains Lake Padden and approximately 6 square miles of South
Bellingham. Connolly Creek is a major tributary. Padden Creek is considered an
impaired creek because it does not regularly meet the water quality standards for
fecal coliform, dissolved oxygen, and temperature. Chum and coho use this stream.
Chinook, Steelhead, and sea-run cutthroat trout have also been documented in the
creek.

For a more detailed look at where stormwater flows in Bellingham, open the CityIQ
software on the City of Bellingham’s website (www.cob.org) and select Storm Utilities.
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Fig 1. Screenshot of the Stormwater drainage system from CityIQ software.

The water quality standards that are used for the 4 creeks in this study are taken from
Water Quality Standards for Surface Waters of the State of Washington (Chapter 173-201A
WAC). The standards for the stormwater outfalls are taken from the Illicit Connection and
Illicit Discharge Field Screening and Source Tracing Guidance Manual (Herrera and Aspect,
2020).

Sampling
Pilot testing began in December 2020 and monthly monitoring of all sites began in
February 2021. Samples were collected by car and by kayak or canoe during times when the
tides were + 2.0 or lower. Several of the outfalls are under water during higher tides.
Testing done during the winter months (November, December, January, and some in
February) are conducted during the evening with headlamps, as that is the only time the
tide is low enough to monitor. See Appendices 2 and 3 for detailed explanations of the
procedures that are used and see Appendices 4-6 for the data sheets that include the
appropriate water quality standards.
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PFAS sampling was done on October 25th and 26th within 24 hours of when 1.7 inches of
rain fell in Bellingham. This was the first significant rain event and was considered the first
fall flush event for this region. All routine monitoring sites were sampled (see Appendix 1)
plus one additional site on Squalicum creek in Cornwall Park. Samples were taken and
filtered in containers provided by Cyclopure and mailed to their lab for analysis.
(https://cyclopure.com/).

When exceedances are found, reports are sent to the Washington State Department of
Ecology (Ecology’s Emergency Response Tracking System) and/or the COB Stormwater
Department. This helps to find and stop the source of pollution and hold both regulators
and polluters accountable.

Results
All of the data is located and displayed within the Water Reporter Map (link). Below is an
overview of the results for each of the monitoring sites for 2021, 2022, and 2023. A
summary table is also provided that includes an overall rating of the monitoring sites.

Note: Some data points are missing due to malfunctioning equipment such as the dissolved
oxygen probe and E. coli R cards.

Overall Rating
Sites were assigned one of three ratings: Threat, Watch, or Good.

● Threat (red): This signifies that the site has severe exceedances for any given
parameter that occur regularly (not just once or twice).

● Watch (yellow): This signifies that the site has some exceedances for any given
parameter but they are either very infrequent or unable to link to a pollution source.

● Good (green): This signifies that the site rarely has an exceedance for any given
parameter and when it does occur it is not egregious.

RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
9

https://cyclopure.com/
https://maps.waterreporter.org/YWYyWhplWrDl


Table 3. Total number (#) and percentage (%) of exceedances by year with overall rating.
In fall 2023, Enterococcus and chemical strip testing was introduced. Because these tests
were not performed in 2021 or 2022, they were kept separately.

Outfall 2021 2022 2023** 2023 Entero 2023 Chem Strips Rating

Broadway (#) 6 12 12(13) 1 2
Watch

Broadway (%) 3.7 9 8.4(9) 50 6

C St (#) 22 40 37 3 10
Threat

C st (%) 14.6 26 24 50 14

Cornwall (#) 11 20 11 0 9
Threat

Cornwall (%) 8.5 12.1 7.8 0 15

Cedar (#) 4 23 16(17) 1 10
Threat

Cedar (%) 3.1 13.9 12.3 (13) 33 17

Olive (#) 6 11 6(9) 3 4
Threat

Olive (%) 4.6 8.3 4.7 (7) 50 11

Bennett (#) 10 20 8(9) 1 2
Threat

Bennett (%) 8.4 12.1 5.7 (6) 20 6
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Creek 2021 2022 2023** 2023 Entero 2023 Chem Strips Rating

Little
Squalicum*(#)

NA 3 13(14) 3 2

Watch
LIttle
Squalicum (%)

NA 5.6 13.3 (14) 75 8

Squalicum (#) 19 28 27(29) 6 12
Threat

Squalicum (%) 16 21.2 17.7 (19) 100 20

Whatcom (#) 12 11 16 2 5
Threat

Whatcom (%) 9.2 7.7 9.7 40 21

Padden (#) NA 9 21(24) 4 4
Watch

Padden (%) NA 9.1 12.6 (14) 50 7

Total (#) 85 171 156(167) 24 60

Total (%) 7.9 12.2 10.3 (11) 47 13

*Little Squalicum was not sampled between Nov 2022 and Feb 2023 because of an estuary
restoration project and, therefore, has less data points.
**E. Coli R cards were not functioning for 2 months. Based on Enterococcus results from the
same sample, there were likely 11 exceedances that were not recognized, these values are
included in the numbers in the parentheses.
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Outfalls:
1. Broadway Street Outfall:

Photo of Outfall: Approximate drainage area:

Number of Exceedances and Percentage of Exceedances at Broadway Outfall

Parameter
2021 2022 2023*

# % # % # %

Water Temp 0C 1 7 4 33 1 8

E. coli cfu/100ml 1 7 3 25 0(1) 0(8)

Entero cfu/100ml - - - - 1 50

Color 2 13 3 25 7 54

Odor 2 13 0 0 2 15

Visual 0 0 2 16 2 15

Total Chlorine ppm - - - - 1 33

Nitrite ppm - - - - 1 33
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PFAS Compound Amount detected ppt

PFPeA 1.2

PFHxA 1.1

PFOA 1.4

PFBS 1.5

PFOS 3.4

Total 8.6

Rating: Watch

*E. Coli R cards were not functioning for 2 months. Based on Enterococcus results from the
same sample, there was likely 1 exceedance that was not recognized, this value is included in
the numbers in the parentheses.

2. C Street Outfall:

Photo of Outfall: Approximate drainage area:
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Number of Exceedances and Percentage of Exceedances at C St Outfall

Parameter
2021 2022 2023

# % # % # %

Water Temp 0C 1 7 4 29 3 21

Dissolved Oxygen mg/L 4 36 2 14 0 0

E. coli cfu/100ml 1 7 8 57 4 36

Entero cfu/100ml - - - - 3 50

Color 6 43 6 43 9 64

Odor 4 29 7 50 9 64

Visual 6 43 13 93 12 86

Lead ppb - - - - 1 17

Nitrate ppm - - - - 2 33

Nitrite ppm - - - - 2 33

Sulfate ppm - - - - 2 33

Zinc ppm - - - - 1 17

Fluoride ppm - - - - 2 33

PFAS Compound Amount detected ppt

PFPeA 1.2

PFHxA 1.9

PFHpA 1.3

PFOA 4.2

PFBS 3.1

PFHxS 1
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PFOS 9.2

Total 21.9

Rating: Threat

3. Cornwall Avenue Outfall:

Photo of Outfall: Approximate drainage area:

Number of Exceedances and Percentage of Exceedances at Cornwall Ave Outfall

Parameter
2021 2022 2023

# % # % # %

Water Temp 0C 2 17 7 47 4 31

Dissolved Oxygen mg/L 7 70 8 53 5 50

E. coli cfu/100ml 1 8 4 27 0 0

Entero cfu/100ml - - - - 0 0

Color 1 8 1 7 2 15

Odor 0 0 0 0 0 0
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Visual 0 0 0 0 0 0

Mercury ppm - - - - 3 60

Sulfate ppm - - - - 1 20

Zinc ppm - - - - 3 60

Fluoride ppm - - - - 2 40

PFAS Compound Amount detected ppt

PFPeA 2.6

PFHxA 2.2

PFHpA 1.8

PFOA 2

PFOS 2.1

6:2 FTS 1.2

Total 11.9 ppt

Rating: Threat
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4. Cedar Street Outfall:

Photo of Outfall: Approximate drainage area:

Number of Exceedances and Percentage of Exceedances at Cedar St Outfall

Parameter
2021 2022 2023*

# % # % # %

Water Temp 0C 2 17 7 47 4 33

E. coli cfu/100ml 1 8 9 60 0(1) 0(10)

Entero cfu/100ml - - - - 1 33

Color 0 0 4 27 8 67

Odor 1 8 2 13 3 25

Visual 0 0 1 7 1 8

Mercury ppm - - - - 1 20

Sulfate ppm - - - - 4 80

Zinc ppm - - - - 1 20

Fluoride ppm - - - - 4 80
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PFAS Compound Amount detected ppt

PFBA 1.5

PFPeA 7.4

PFHxA 12.5

PFHpA 3.4

PFOA 8.1

PFNA 1.9

PFDA 1

PFBS 4.4

PFHxS 3.3

PFOS 9.9

Total 53.4

Rating: Threat

*E. Coli R cards were not functioning for 2 months. Based on Enterococcus results
from the same sample, there was likely 1 exceedance that was not recognized, this
value is included in the numbers in the parentheses.

5. Olive Outfall (formerly called Boulevard):

Photo of Outfall: Approximate drainage area:
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Number of Exceedances and Percentage of Exceedances at Olive Outfall:

Parameter
2021 2022 2023*

# % # % # %

Flow 0 0 1 8 0 0

Water Temp 0C 1 8 4 33 4 31

Turbidity uS/cm 0 0 1 8 0 0

E. coli cfu/100ml 5 42 4 33 1(3) 10(40)

Entero cfu/100ml - - - - 3 60

Color 0 0 1 8 0 0

Odor 0 0 0 0 1 8

Visual 0 0 0 0 0 0

Mercury ppm - - - - 1 33

Sulfate ppm - - - - 3 100

PFAS Compound Amount detected ppt

PFPeA 3.4

PFHxA 4.3

PFHpA 2.2

PFOA 7.2

PFBS 6.5

PFHxS 1.9

PFOS 8.4

Total 33.9
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Rating: Threat

*E. Coli R cards were not functioning for 2 months. Based on Enterococcus results
from the same sample, there were likely 3 exceedances that were not recognized,
this value is included in the numbers in the parentheses.

6. Bennett Street Outfall:

Photo of Outfall: Approximate drainage area:

Number of Exceedances and Percentage of Exceedances at Bennett Outfall:

Parameter 2021 2022 2023*

# % # % # %

Water Temp 0C 1 9 7 47 4 31

E. coli cfu/100ml 8 73 11 73 4(1) 40(50)

Entero cfu/100ml - - - - 1 20

Color 1 9 0 0 0 0

Visual 0 0 2 13 0 0

Sulfate - - - - 2 67
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PFAS Compound Amount detected ppt

PFPeA 4.2

PFHxA 4.5

PFHpA 2.1

PFOA 4.9

PFBS 5.2

PFHxS 1.8

PFOS 8.3

Total 31.0

Rating: Threat

*E. Coli R cards were not functioning for 2 months. Based on Enterococcus results from the
same sample, there was likely 1 exceedance that was not recognized, this value is included
in the numbers in the parentheses.

Creeks:
1. Little Squalicum Creek (partial sampling in 2022 and 2023 because of estuary

restoration project):

Photo of Creek: Approximate drainage area:
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Number of Exceedances and Percentage of Exceedances at Little Squalicum Creek

Parameter 2021 2022 2023*

# % # % # %

Water Temp 0C - - 0 0 1 11

Dissolved Oxygen mg/L - - 0 0 2 33

pH - - 1 20 0 0

Turbidity uS/cm - - 0 0 2 22

E. coli cfu/100ml - - 1 20 2(1) 25(38)

Entero cfu/100ml - - - - 3 75

Color - - 1 20 3 38

Visual - - 0 0 3 33

Sulfate ppm - - - - 1 50

Zinc ppm - - - - 1 50

PFAS Compound Amount detected ppt

PFHxA 1

PFOA 1.7

PFOS 2.3

Total 5.0 ppt

Rating: Watch
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*E. Coli R cards were not functioning for 2 months. Based on Enterococcus results
from the same sample, there was likely 1 exceedance that was not recognized, this
value is included in the numbers in the parentheses.

2. Squalicum Creek:

Photo of Creek: Approximate drainage area:

Number of Exceedances and Percentage of Exceedances at Squalicum Creek

Parameter
2021 2022 2023*

# % # % # %

Water Temp 0C 2 18 2 17 4 29

Dissolved Oxygen mg/L 3 33 2 17 2 17

pH 0 0 3 25 0 0

Turbidity uS/cm 2 18 2 17 2 14

E. coli cfu/100ml 1 9 5 42 1(2) 9(27)

Entero cfu/100ml - - - - 6 100

Color 5 45 10 83 10 83

Visual 6 54 4 33 8 57

Lead ppb - - - - 2 40
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Total Chlorine ppm - - - - 2 40

Nitrate ppm - - - - 1 20

Nitrite ppm - - - - 1 20

Sulfate ppm - - - - 4 80

Zinc ppm - - - - 2 40

PFAS Compound Amount detected ppt at
Roeder

Amount detected ppt at
Cornwall Park

PFPeA 1.4 1.3

PFHxA 1.5 3.2

PFHpA < 1.0 ppt 1

PFOA 1.8 1.5

PFBS 1.7 1.6

PFHxS < 1.0 ppt 3.7

PFOS 2.4 6.5

3:3 FTCA 4 < 1.0 ppt

Total 12.8 18.8

Rating: Threat

*E. Coli R cards were not functioning for 2 months. Based on Enterococcus results
from the same sample, there were likely 2 exceedances that were not recognized, this
value is included in the numbers in the parentheses.
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3. Whatcom Creek:

Photo of Creek: Approximate drainage area:

Number of Exceedances and Percentage of Exceedances at Whatcom Creek

Parameter
2021 2022 2023

# % # % # %

Water Temp 0C 4 33 4 31 3 20

Dissolved Oxygen mg/L 3 30 2 15 6 46

pH 0 0 2 15 0 0

Turbidity uS/cm 0 0 1 8 1 7

E. coli cfu/100ml 3 25 2 15 1 8

Entero cfu/100ml - - - - 2 40

Color 1 8 0 0 5 36

Odor 1 8 0 0 0 0

Lead ppb - - - - 1 50

Sulfate ppm - - - - 2 100

Zinc ppm - - - - 1 50

Fluoride - - - - 1 50
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PFAS Compound Amount detected ppt

Total 0

Rating: Threat

4. Padden Creek:

Photo of Creek: Approximate drainage area:
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Number of Exceedances and Percentage of Exceedances at Padden Creek

Parameter
2021 2022 2023

# % # % # %

Water Temp 0C - - 2 22 2 13

Dissolved Oxygen mg/L - - 3 33 3 23

E. coli cfu/100ml - - 0 0 3 23

Entero cfu/100ml - - - - 4 50

Color - - 4 44 13 87

Visual - - 2 22 3 20

Sulfate ppm - - - - 4 80

PFAS Compound Amount detected ppt

PFPeA 1.8

PFHxA 2.6

PFHpA 1

PFOA 2.1

PFBS 2.6

PFOS 2.4

3:3 FTCA 1.1

Total 13.6

Rating: Watch
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Table 4. Total PFAS detected - organized from highest to lowest.

Station No. of PFAS compounds Total PFAS ppt

Cedar 10 53.4

Olive 7 33.9

Bennett 7 31.0

C st 7 21.9

Squalicum at Cornwall 7 18.8

Padden 7 13.6

Squalicum at Roeder 6 12.8

Cornwall 6 11.9

Broadway 5 8.6

Little Squalicum 3 5.0

Whatcom 0 0
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Conclusion
The third year results show that the water being discharged into Bellingham Bay
consistently exceeds water quality standards set by Washington State. There were 167
exceedances (177 if the presumptive E. coli exceedances are included), which is very similar
to the 177 exceedances detected in 2022. Based on this data, it does not appear that
stormwater quality is improving. Five of the 6 outfalls and 3 of the 4 creeks are rated as
being a “threat” (two more than in 2022) - this means that the water coming from these
outfalls and creeks is likely contributing to an already contaminated Bellingham Bay. A
“watch” rating means that this outfall or creek may be contributing to pollution but that
some of the exceedances are likely natural and not a problem and/or the exceedances are
not frequent or extreme. While much progress is being made to address legacy
contamination in Bellingham Bay, the results from this monitoring work indicate that
stormwater pollution could contribute another source of contamination to the Bay.

The following parameters had documented exceedances from highest to lowest (number of
exceedances in parentheses): color (57), water temperature (30), visual (29), E. coli (25),
Enterococcus (24), dissolved oxygen (18), odor (15), and turbidity (5). Enterococcus was only
monitored for 4 months, whereas all these other parameters were monitored for 12 months
which means this number could be underestimated. The 4 months it was monitored,
however, tend to be the rainiest months which typically have higher bacteria counts.
Bacteria exceedances, in general, went down between 2022 and 2023, but other
exceedances increased to make the difference between the 2 years negligible. Over half of
the exceedances are observational (color, odor, and visual) which can be subjective and
caused by natural and benign sources such as natural tannins in the water. Bringing on
community volunteers in the fall could also have affected these numbers. As a part of
harmonizing the procedures across all 7 programs there was effort made to reduce the
subjectivity of these observational parameters but this also increased the likelihood that
they would be categorized as a 1 or more (see Appendix 2 and 3). These parameters are
very valuable, however, because these reports can note certain pollutants that may not be
picked up by the YSI or turbidity meter such as a fossil fuel sheen.

Chemical strip tests were run for 4 months and the most common chemicals found were
sulfate (23) followed by zinc and fluoride (both 9), mercury (5), lead (4), nitrite (4), and
nitrate (3).

C st outfall, once again, had the largest number of exceedances with 37 followed by
Squalicum creek (29), Padden creek (24), Cedar outfall (17), Whatcom creek (16), Broadway
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outfall (13), Little Squalicum creek (14), Cornwall outfall (11), and Olive and Bennett (both
with 9). The number of exceedances don’t necessarily correlate with the rating the stations
were given, however, see the short discussions below for each site discussed in order of
exceedances (most to least).

C Street outfall (rated a “threat”) continues to be one of the most problematic outfalls. It
continues to have a chronic yellow hue, sulfur/ fossil fuel smell, fossil fuel sheen, E. coli
exceedances, and the presence of a white microbial mat. The white microbial mat was DNA
analyzed in 2022 and consists mostly of the 5 following species:Methylomonas,
Pseudomonas, Hydrogenophaga, Sulfitobacter, and Flavobacterium. Research suggests that
these bacteria species may be growing in response to polluted water, potentially sewage.
Pseudomonas is a known human pathogen.

Additional tests show the frequent presence of various chemical pollutants at this outfall
including: lead, nitrate and nitrite, sulfate, zinc, fluoride, and PFAS. Only Squalicum creek
had more chemical pollution detections. C st outfall flows under a marine trades industrial
site and the Central Waterfront toxic cleanup site and drains a heavily built out area of
town. It is not known where the pollution is coming from because there are so many
potential sources. Up-the-pipe sampling and additional lab analysis could help trace the
origin of the pollution.

Squalicum creek (rated a “threat”) also continues to struggle to meet water quality
standards. It has a chronic yellow hue, is turbid on occasion, and usually has foam on its
surface. It gets too hot and hypoxic (low dissolved oxygen) to support salmonids in the
summer months. Additional tests show it had the most chemical pollution detections of any
station including: lead, chlorine, nitrate and nitrite, sulfate, zinc, and PFAS. This creek faces
a triple threat — it is fed from water that comes from industrial parks, agricultural lands,
and heavily built out commercial and residential parcels. Conducting upstream sampling
and further lab analysis would help determine the source of these pollutants so they can be
curbed.

Padden creek (rated a “threat”) had 24 exceedances. While most of them were due to an
observed light yellow color which could be due to natural tannins, it also experiences high
temperatures and low dissolved oxygen levels during the summer months which is
unhealthy for salmonids. It also shows the presence of sulfate and PFAS; however, the data
suggests that the creek does not suffer from as much chemical pollution as Squalicum
creek.
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Cedar outfall (rated a “threat”) had the highest PFAS amount of all the stations (53.4 ppt)
and chemical test strips show the frequent presence of mercury, sulfate, zinc, and fluoride.
It had the same number of detections as C st, which was second only to Squalicum creek.
Cedar outflow often has a yellow, brown hue and a strong sulfur smell. Stormwater is
contributed mostly from residential and commercial areas, but the pipe also flows under
the RG Haley toxic cleanup site. This area is scheduled to be cleaned up and converted into
a public park (Salish Landing) in the next few years. Sampling may need to stop during
construction; additional pre- and post-cleanup testing may help understand where the
contaminants are coming from.

Broadway outfall (rated a “watch”) drains mostly residential areas and has moderate
pollution concerns and was given a “watch” rating. It has a chronic yellow hue and had
infrequent detections of chlorine, nitrite, and PFAS. Currently, bacteria is not a major
concern at this outfall. This outfall discharges into I & J waterway which is a toxic cleanup
site.

Little Squalicum creek (rated a “watch”) was not monitored for the entire year and its status
post-restoration is still to be determined. There were 3 E coli and 3 Enterococcus
exceedances in the 10 months that it was sampled, which suggest that bacteria may be an
issue here; the creek receives water flowing from an off-leash dog park which is a likely
source of bacteria. Tests also showed the presence of sulfate, zinc, and PFAS.

Whatcom creek (rated a “threat”) gets too warm and hypoxic (low dissolved oxygen) to
support salmonids during the summer months which is the main reason it is given the
“threat” rating. Other pollutants found in Whatcom creek were lead, sulfate, zinc and
fluoride — but it was the only station where PFAS was not detected. Whatcom creek is the
biggest system (most flow) in our program and this amount of water can dilute pollution
and make it harder to detect. It starts at Lake Whatcom and flows through industrial parks,
commercial and residential areas, as well as some public parks and restored riparian areas.

Cornwall outfall (rated a “threat”) suffers from warm and hypoxic flows and like its
neighbor Cedar outfall, it also has frequent presence of numerous chemical pollutants:
mercury, sulfate, zinc, fluoride, and PFAS. There were 3 detections of mercury in the 4
months of sampling, which is concerning. Cornwall outfall drains a small section of the
commercial area around Cornwall Ave and flows adjacent to the Georgia-Pacific toxic
cleanup site where mercury was used in industrial processes. Follow-up lab sampling for
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chemical contaminants could be helpful in determining the magnitude of the pollution
coming out of this pipe.

Olive outfall (rated a “threat”) has warm water with relatively frequent bacteria
exceedances. Tests detected the presence of mercury and sulfate and this site had the
second highest PFAS detection (33.0 ppt) of any station. Its close proximity to a small
pocket beach at the northern end of Boulevard Park where people and dogs swim regularly
elevates the health risk posed by the water coming out of this pipe. Additional studies
would help determine the sources and extent of pollution coming from this pipe.

Bennett outfall (rated a “threat”) has warm temperatures and frequent bacteria
exceedances. Sulfate was detected twice and the PFAS detection (31.0 ppt) was the 3rd
highest of all the sites. The bacteria levels were not as high as in 2022 but were similar to
levels in 2021. Some of the bacteria samples this year were 3 to 15x the threshold limit.
Bennett outfall drains Sehome hill from the Lowell neighborhood and discharges in front of
the Chrysalis hotel at a popular beach. This is also in close proximity to Taylor dock where
people swim all times of the year. Because of the frequent bacteria exceedances with large
spikes and the real potential for exposure, this area has been identified as a place to add to
the state wide BEACH (Beach Environmental Assessment, communication & Health)
monitoring program. The BEACH program monitors the safety of saltwater swimming
beaches from Memorial day to Labor Day and is co-lead by the Department of Ecology and
the State Department of Health.

Discussion
Year 3 of this stormwater monitoring program brought significant changes — joining forces
with 6 other programs to form the Salish Sea Stormwater Monitoring Program, recruiting
and training volunteers to take over monitoring, the harmonizing of procedures and data
sheets, the introduction of a turbidity meter and Enterococcus sampling, and a fall flush
PFAS sampling event.

The Health Department and the Department of Ecology used the data from this project to
establish an additional sampling site to their BEACH program in front of Bennett outfall.
Three water samples will be taken regularly between Memorial Day and Labor Day and sent
to a lab to be processed for bacteria. In addition, our team will take water samples from the
same place and same time as the BEACH samples and will run R cards so a comparison
between lab and R card analyses can be done.
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The Department of Ecology issues cities a NPDES (National Pollution Discharge Elimination
System) Stormwater Permit as a means to manage stormwater pollution. Detailed
Stormwater Management Manuals are provided to give permittees guidance on how to
minimize and avoid stormwater pollution. These permits run on the presumptive approach
that if a city follows all of the recommended and required stormwater management
practices in the manual then all of the water quality standards will be met. Cities are not
required to monitor their stormwater, however, so there is no way of really knowing if
the stormwater is polluted. The results from Bellingham’s stormwater monitoring
program, in fact, demonstrate that the stormwater being discharged into Bellingham Bay
is polluted.

The stormwater permit also has specific language of how a permittee is to detect and
eliminate illicit discharges (ie. pollution). When pollution is reported, the permit holder
must identify the source of the pollution through field screening, inspections, monitoring,
and other source tracking as necessary such as the use of tracing dye and smoke. The
stormwater team from the City of Bellingham has indicated that some follow up work has
been done on some of our pollution reports for this program, for example, after a report of
7,000 CFU of bacteria was recorded at Bennett outfall (over 20x the exceedance level) they
replied that a staff member was going to try “to see if there is any evidence of sewer spills
or similar in the drainage basin.” They did not indicate that a follow up study would be
done to attempt to trace the source of the bacteria, however. One of our last
communications with the stormwater team was in November, 2023 when we reported
exceedances at nearly every monitoring site. The city expressed their concern but did not
indicate that they would do a follow up analysis but instead said they “do not have the
resources to do detailed source tracing for all pollutants found in stormwater.” Detailed
source tracing for all pollutants found in stormwater would be a large endeavor and quite
expensive, we are requesting source tracing only for the pollutants that we are detecting
during our sampling efforts, mainly E. coli. Other cities in this program have utilized the
data from these stormwater monitoring programs to find illicit connections between sewer
and storm drains and were able to stop the bacteria contamination.

1n 2024, monitoring will continue at all 10 sites in Bellingham and will primarily be carried
out by 4 teams of volunteers. More effort will be made to understand the health and
environmental consequences of the pollution that is being detected by this monitoring
program as well as identifying the possible sources of contamination with the ultimate goal
of stopping the pollution. This will likely involve working with stormwater permittees and
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holding them accountable for permit compliance. Billions of dollars are being spent to
clean up Bellingham Bay and an important part of recovery is to ensure that it is not being
contaminated by chronic stormwater pollution.
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Appendix 1

Map of monitoring sites:

For more detailed information visit the interactive map at:
https://www.google.com/maps/d/edit?mid=1amVsqVcAC_aB7gOTbqloF_5NFblasnAq&usp
=sharing

RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
37

https://www.google.com/maps/d/edit?mid=1amVsqVcAC_aB7gOTbqloF_5NFblasnAq&usp=sharing
https://www.google.com/maps/d/edit?mid=1amVsqVcAC_aB7gOTbqloF_5NFblasnAq&usp=sharing


Appendix 2

RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
38



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
39



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
40



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
41



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
42



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
43



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
44



RE-SOURCES.ORG | 2309 Meridian St. Bellingham WA, 98225 | (360) 733-8307
45



Appendix 3
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Appendix 4
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Appendix 5
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Appendix 6
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