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Fourmile Creek Final Report:  A Planting and Maintenance Project
Tenmile Creek Watershed Restoration Project

Nooksack River Watershed – Whatcom County
June 2008

The Tenmile Creek watershed is located in the central part of western
Whatcom County.   Fourmile Creek is a tributary to Tenmile Creek.  In May of
2002, the landowners along the Fourmile Creek, represented by Drainage
Improvement District #3, set out to achieve three goals:

1) As farmers of the land, they needed the creek to be cleaned of Reed
canary grass and muck in order to achieve adequate drainage of their
agricultural lands.

2) As stewards of the land, they wanted to re-establish a healthy ecosystem
by planting the entire length of the creek with native plants in order to
create shade to lower water temperature, increase dissolved oxygen,
decrease sediment input, and inhibit the re-growth of non-native Reed
canary grass.  The hope was that with a properly functioning riparian area
they would also decrease the need for future dredging.

3) As partners in this process, they developed a monitoring plan to measure
bacteria, dissolved oxygen, and temperature in order to gage the success
of the project.

This report summarizes the three phases of the Tenmile Creek watershed
restoration efforts as of June 2008.  Plans have been made for volunteers to
continue monitoring temperature and dissolved oxygen and for Drainage
District #3 to actively monitor and maintain the growth of the riparian plants.

Philosophy: Landowners and natural resource management agencies in
Whatcom County recognize that streams provide important drainage functions
for agricultural lands as well as critical habitat for a variety of aquatic species:
¶ Drainage Improvement District #3 (DID #3), representing landowners

along Fourmile Creek (a tributary to Tenmile Creek), has the responsibility
of ensuring that agricultural lands within its service area are free from
excess water that impairs crop production and animal husbandry.

¶ The Washington Department of Fish & Wildlife (WDFW) is charged with the
responsibility of protecting aquatic species and water quality through its
management of hydraulic permit authority (HPA).

¶ Whatcom Conservation District (WCD) prescribes conservation practices
and affords financial assistance to landowners for activities necessary to
protect listed aquatic species and water quality, while preserving the
landowners’ ability to effectively and productively use their land.

The Memorandum of Agreement: In September 2002, DID #3, WDFW, and
WCD entered into a Memorandum of Agreement (MOA) to work collaboratively
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on an initiative to achieve their respective responsibilities such that farmers and
fish thrive within the Fourmile Creek sub-basin and the Tenmile watershed as a
whole.  The MOA outlined responsibilities of the DID, WDFW, and WCD in a five-
year pilot project to clean the channel and establish a riparian buffer of native
vegetation along 90% of Fourmile Creek.

In general, the DID #3 agreed to encourage landowner participation,
implement watercourse maintenance practices according to HPA
requirements, and ensure establishment and monitoring of riparian buffer.
WDFW agreed to issue successive HPAs for the three project phases based on
the DID’s fulfillment of its obligations, review data and provide feedback, and
allow landowners to prune shrubs that encroach beyond the agreed upon
buffer width.  WCD agreed to provide technical assistance to landowners and
to seek funding to establish the vegetative buffer and needed fencing, as well
as funding for water quality monitoring.
(Memorandum of Understanding- Appendix A)

Location: Whatcom County, situated in the northwest corner of the State
of Washington, is the geographic home to the Nooksack River Basin, which lies
between the City of Bellingham and Canada.  The basin’s 826 square miles
encompass the northwestern slopes of the Cascade Mountain Range through
foothills and lowlands to Bellingham Bay.  Small portions (48.6 square miles) of
the lowland and North Fork basins are in Canada, and some of the upper South
Fork Nooksack River is located in Skagit County.  Three forks of the Nooksack
River, with an area of 589 square miles, drain the mountainous eastern part of
the basin.  The lower basin to the west lies below river mile 36.6 and mostly drains
valley lands below 500-foot elevation. Herein lies the Tenmile Creek watershed,
the focal point of this pilot.
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The Tenmile Creek watershed is drained by Tenmile Creek and its two major
tributaries, Fourmile Creek and Deer Creek, which encompass an area of
approximately 35 square miles.  Fourmile Creek is 4.5 miles long.  Drainage
Improvement District #3 (DID #3) collects fees and manages drainage for
Fourmile Creek.  Soil is largely peat and sandy loam.  Elevation goes from 64 feet
at the headwaters to 46 feet above sea level at the confluence of the Tenmile
Creek and the Nooksack River.

The Project
Project Participation: The twenty- seven landowners along the Fourmile

Creek were visited individually and asked to participate in pursuing a long-term
plan for cleaning and rehabilitating Fourmile Creek, a tributary in the Tenmile
Creek watershed.  All the landowners (100%) in the targeted area of Fourmile
Creek from just above Green Lake (Polder Enterprises, LLC west to the
confluence with Tenmile Creek) agreed to implementation of the long-term
plan.  All but two landowners agreed to allow planting on both sides of the
creek.  One allowed it only on the south side, to keep open the north side for
future channel cleaning if it proved necessary.  The other landowner, an elderly
gentleman with 100 feet of land adjacent to the creek, had worked with his
father to dig the creek for drainage and was an early participant in the
Drainage District.  He said that he would take a wait and see approach, and if
we could prove that planting the creek would not block drainage, he would
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consider it.  Two farmers in the Tenmile Creek Watershed grew nursery stock on a
volunteer basis for stream restoration along the Fourmile Creek and on other
streams in the county.  A Fourmile dairyman donated native plants from his
property to provide some larger stock.  Two owners participated in a good faith
planting project allowing their property to be planted in anticipation of a
successful project for the entire creek. They all agreed to irrigate the plantings
the first year after planting.  Commitments were made for the entire five year
project.
(Fourmile Creek Project Map – Appendix B)

Cleaning Prognosis:  Fourmile Creek is a small stream originating east of
Green Lake. Fourmile Creek is fed by ground water collected in the upper
watershed east of Noon Road and joins the Tenmile Creek system just west of
the Guide Meridian Road.  The Natural Resources Conservation Service (NRCS)
Lynden Field Office completed a stream survey to provide elevation data for
Fourmile Creek.  The survey indicated that there were some high spots that
needed attention. However, Reed canary grass infestation was the main
problem clogging the stream and preventing adequate drainage.  Reed
canary grass is also a hindrance for fish passage and rearing.  According to the
Water Quality Monitoring Data Report, (Centennial Clean Water Fund,
Whatcom Water Quality Improvement Grant # 9800201, NSEA, 2000.), Fourmile
Creek had a dissolved oxygen (DO) mean of 5.97 mg/L upstream and 7.36 mg/L
downstream, which is below the 8.0 mg/L minimum quality standard for Class A
water bodies.  Cleaning the stream channel of non-native Reed canary grass
and establishing a riparian buffer of native vegetation would be a win-win for
the farmer and the fish.

The Riparian Area: Through the three phases of stream restoration
plantings, either Whatcom Conservation District (WCD) or the Nooksack Salmon
Enhancement Association (NSEA) was responsible for procuring landowner
agreements and developing riparian restoration plans for each participating
Fourmile Creek property owner.  NSEA crews and Whatcom County Sheriff’s
Alternative Correction Crews managed by WCD staff performed site
preparation, planting and maintenance tasks.

The rehabilitated riparian project areas have a minimum 5-15 foot wide
woody buffer complimented with a farm plan specifying filter strips of 20 feet.
Shrubs were planted closest to the stream to provide maximum immediate
shade.  It must be noted that a large part of this stream runs through peat soil,
which is unsuitable for narrow rows of large trees as they tend to blow over in the
North Easters that hit this area.  Some owners, however, chose to have trees
planted on the south side of the stream and some chose to have it on both
sides. Riparian buffers varied with widths up to 75 feet.  Some projects included
trees planted up on the bank, where soil type permitted.  Where fields with crops
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bordered the riparian areas, relay crops were planted to limit exposed soil.  The
agriculture community knows the importance of limiting our sediment and
pollutant load to the Fourmile Creek system.

After the initial planting, four landowners decided to expand the existing
riparian buffer and enrolled their property in the Conservation Reserve
Enhancement Program (CREP).  The success of the Fourmile Creek drainage
maintenance and riparian restoration practices must be judged on the entire
project, including the buffer growth and the monitoring results over the next ten
years.  Our goal was not to plant a certain buffer width, but to plant a riparian
area that will protect the creek and allow farming to continue.  We felt that it
was best to have the entire linear length planted and have positive “buy-in”
from the owners to ensure the success of the project.

Construction and Maintenance Practices:  The three phases of stream
channel cleaning, site preparation, planting, and maintenance took five years
(2002 – 2007) and were supported by three different grants:
¶ Phase I (2002-2003) focused on cleaning, site preparation, and planting

the middle section of the stream (Parker’s property east to 2000 feet
beyond Hannegan).

¶ Phase II (2003-2004) involved cleaning, site preparation, and planting
projects in stream segments above and below Phase I projects.

¶ Phase III (2004-05) prepared, cleaned, and planted the final section of the
upper stream.  Replanting and maintenance of the Phase I-III planting
projects continued as needed through fall 2007 to ensure an 80% survival
rate and adequate density.

Riparian Restoration Plans for each landowner included:
1) Mowing and spraying the site late summer;
2) Cleaning the stream within the timing window designated by the WDFW

HPA;
3) Re-shaping the banks if needed to create a less steep bank for planting;
4) Seeding new banks with an annual/perennial grass mix to prevent erosion;

and,
5) Planting as soon as possible (either that fall or the following spring).

The window of fall planting was dependent on the rain and temperature.
The spring planting took place in March and April.  Excavation was done with
utmost care to minimize water quality violations.  Steve Seymour, local WDFW
stream steward, and a team from the Nooksack Salmon Enhancement
Association were present during instream work to continually assess the situation
and make appropriate adjustments to minimize impact for fish.  The landowners,
individually and through the DID #3 commissioners, shared the desire to make
this project work and continue to this day.  Landowners are the eyes for their site
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and report problems to the project manager or to the DID #3 commissioners.
Beaver control was a problem during the first few years and was managed
through permits WDFW issued to the Drainage Districts for dam removal to
facilitate the drainage function.

Management of this system will be ongoing to ensure a healthy riparian
area, proper drainage, and maintenance of the riparian area adjacent to the
farm fields. Overgrowth of the riparian area into the working area of the farm
causes problems with harvesting the grass buffer strip, maintaining electric
fences and minimizing the impact of shade on the crops.

Funding:  Financial support for Tenmile Watershed restoration efforts since
2002 has come from two Washington Department of Ecology Centennial Clean
Water Fund (CCWF) grants and from a U.S. Fish and Wildlife Service grant.
Whatcom Conservation District managed the grants and worked with the
Nooksack Salmon Enhancement Association and Whatcom County Sheriff’s
Alternative Corrections Program crews to plant and maintain the vegetative
buffers.  The grants totaled approximately $616, 632, with match provided by the
DID #3, NSEA, WCD, and volunteers totaling at least another $206,666.

Riparian restoration along Fourmile Creek was part of a more
encompassing project (farm planning, educational workshops, outreach) to
create a community around a watershed – the Tenmile Creek Watershed
Restoration Project.  It is a long standing premise in the Whatcom County
Agriculture Community that watershed health can only be accomplished if you
have landowners not only on board, but acting as leaders. The agriculture
community supports the sub-basin approach to watershed management.  They
believe in education and empowerment to improve the water quality and
quantity issues of our watersheds.  It is the agricultural community’s intent to
have healthy streams and healthy farms. You cannot have one without the
other.

That said, the agriculture community gratefully acknowledges that it takes
the entire community to accomplish this.  We publicly thank the following
organizations that made this project possible: Whatcom Conservation District,
Washington Department of Ecology, USDA Natural Resources Conservation
Service (NRCS), Washington Department of Fish and Wildlife, Nooksack Salmon
Enhancement Association, WSU Whatcom County Extension, and Drainage
District #3.
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Monitoring
Monitoring Stations: WSU Extension personnel set up six stations to monitor

for temperature and dissolved oxygen:
¶ Sites 1, 2, and 3 are located on the Veen Huizen Farm, 1464 East Pole

Road, Everson, WA 98247. Site 1 is the confluence of the two tributaries
feeding the Fourmile Creek.  Site 2 is approximately 30 feet south of the
confluence on the south tributary.  Site 3 is approximately 20 feet north of
the confluence on the north tributary.

¶ Site 4 is on the Ken Schilke Farm, 1133 E. Pole Road, Everson, WA 98247.
¶ Site 5 is on the John and Kevin Sterk Farm, 362 Ten Mile Road, Lynden, WA

98264.
¶ Site 6 is at the home of Melvin and Joyce Hayes, 6251 Guide Meridian,

Lynden, WA 98264. This is the last site and is approximately 450 feet west of
the confluence with the Tenmile Creek.

We acknowledge the commitment these families have made to the
success of the project and publicly thank them for allowing the monitoring these
past five years and for their continued support in the future.
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Results:  Temperature Results from Tidbit Data Loggers
The charts below show the result of water temperature measurements recorded
with the Tidbit data loggers from September 2003 to February 2008.

The loggers record data every hour and store the information until it is
downloaded during the site visits approximately every second month.  The full
data set for all the loggers comprises approximately 250,000 water temperature
measurements.  For simplicity’s sake, these charts display only the daily average,
minimum, and maximum water temperatures recorded.

Water temperature at all the stations shows the clear summer-winter
seasonal cycle, with the largest range between minimum and maximum water
temperatures being observed in the summer months, when the creek is slow-
flowing and air temperatures are high.

Station 5 and 6 show notable high water temperature events in the
summers of 2006 and 2007, linked to high air temperature and very low flows in
those periods.  Also evident is the cold period linked to the large snow storm of
November 2006.

Washington State water quality criteria for aquatic life (document WAC 173-
201A-200) indicate that:
¶ For indigenous warm water species, the 7-day average of the daily maximum

temperatures should not exceed 68°F, and
¶ For salmonid rearing and migration, the 7-day average of the daily maximum

temperatures should not exceed 63.5°F.

For interest, dissolved oxygen measurements have been included (as red
squares) on the chart for each station.  These measurements clearly
demonstrate the relationship between temperature and dissolved oxygen,
whereby dissolved oxygen concentrations tend to increase as water
temperature decreases, and vice versa.

Weather data is recorded at Lynden as part of the WSU AgWeatherNet
program.  Data for this report period were downloaded from the AgWeatherNet
website http://weather.wsu.edu/awn.php

http://weather.wsu.edu/awn.php
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Stn 2 (South Trib) Temperature Sep 2003 - Feb 2008
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Stn 1 (Confluence) Temperature Sep 2003 - Feb 2008
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Stn 3 (North Trib) Temperature Sep 2003 - Feb 2008
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Stn 4 (Schilke's bridge) Temperature Sep 2003 - Feb 2008
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Stn 5 (Parker's culvert) Temperature Sep 2003 - Feb 2008
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Stn 6 (Hayes' bridge) Temperature Sep 2003 - Feb 2008
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Lynden weather Sep 2003 to Feb 2008
(Data from WSU AgWeatherNet)
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Dissolved Oxygen Measurements

The chart below shows the dissolved oxygen measurements that have
been taken at each of the Fourmile Creek stations during the period July 2004 to
May 2008.  These measurements are taken in situ approximately every two
months, with a handheld dissolved oxygen meter on loan from the WSU
Whatcom County Extension office.

The dissolved oxygen measurements in Fourmile Creek show quite a wide
range and variability, since the dissolved oxygen content of the stream water on
any particular day is influenced by several factors, including temperature, flow
and organic content.  In summer, when flows are low and/or fairly steady, then
air temperature tends to be the most important influence, and dissolved oxygen
content drops as the temperature rises through the summer, then recovers
somewhat in winter with the return of lower water temperatures.

Indigenous warm water fish and other fairly hardy aquatic species can
tolerate somewhat lower dissolved oxygen concentrations in water than can
salmonids.  In Washington State, dissolved oxygen should not drop below 6.5
ppm on any one day for indigenous warm water species (marked as an orange
line on the chart), and should not drop below 8.0 ppm for salmonid spawning,
rearing and migration (Department of Ecology publication WAC 173-201A-200).

The dissolved oxygen content measured at Station 4 (Schilke’s bridge) is
often much lower than the other stations, generally at or below 6 ppm, and
sometimes as low as 1-2 ppm.   While this is partly an effect of warming of the
water as it flows downstream in summer, it is probably also due to the additional
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influence of Green Lake, which contributes water with a high organic content,
leading to lower dissolved oxygen concentrations downstream.

Nevertheless, by the time the water reaches Station 6 (Hayes bridge), before the
confluence with Ten Mile Creek, the dissolved oxygen content of Fourmile Creek
generally rises significantly through natural recovery processes.  The dissolved
oxygen content at Station 6 has so far remained within the range of 6 ppm to
8.5 ppm, and was above 7.0 ppm for all sampling dates during the period July
2007 to May 2008.  We are not sure yet if this improvement can be wholly
attributed to vegetation restoration efforts, since the summer 2007 air
temperatures were also a little cooler on average than previous years.
Continued monitoring should allow us to ascertain whether this is a statistically
significant and ongoing trend.

Northwest Indian College/Whatcom Conservation District Fecal, Temperature,
Dissolved Oxygen and pH Measurements

Tenmile Watershed Rehabilitation Phase III project funding included
support for monthly water quality monitoring at two sites in the Fourmile project
area, Fourmile Up and Fourmile Down.  Whatcom Conservation District
subcontracted with the Northwest Indian College to perform the water quality
measurements:  fecal coliform bacteria levels, temperature, dissolved oxygen
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and pH.  Fourmile Up is located at Hannegan Road and Fourmile Creek.
Fourmile Down is located at Ten Mile Road and Fourmile Creek.  See table
below.

FOURMILE UP FOURMILE DOWN

DATE Fecal
Temp.
(c) DO pH  Fecal Temp.(c) DO pH

11/16/2004 850 9.4 4.53 6.01 200 9.7 4.99 5.98
12/7/2004 450 5.8 5.76 5.59 20 6.02 9.91 6.02
1/19/2005 110 7.1 7.11 6.98 200 6.6 10.51 7.92

2/7/2005 190 5.3 6.64 6.38 230 4.8 7.26 5.79
3/7/2005 20 10.1 5.11 6.14 110 10.1 6.84 6.53
4/4/2005 10 8.1 7.22 6.06 30 8.1 7.06 6.43
5/2/2005 90 11.4 6.91 7.39 30 10.7 7.77 7.95
6/6/2005 190 10.6 4.89 6.64 180 11.1 7.27 8.11

7/12/2005 50 12.6 4.85 6.73 150 14.6 7.14 6.67
8/16/2005 110 13.2 3.02 6.89 120 13.9 7.18 6.81
9/13/2005 20 METER DOWN 20 METER DOWN
10/5/2005 30 10.8 4.71 6.51 40 10.5 8.36 6.61

11/10/2005 160 9.8 4.54 6.21 630 9.8 6.26 6.32
12/7/2005 10 7.1 7.69 6.42 100 6.8 7.84 6.25
1/12/2006 40 5.36 50 8.12
2/15/2006 0 6.4 6.23 6.41 10 5.2 7.68 6.45
3/22/2006 30 9.3 7.92 6.28 10 9.1 8.01 6.37
4/19/2006 40 9.7 9.39 6.71 50 10.1 10.13 6.48
5/16/2006 10 11.7 6.34 6.56 30 13.3 9.05 6.63
6/14/2006 110 11.9 5.35 6.47 190 12.6 7.45 6.59
7/26/2006 260 13.6 3.06 6.69 90 13.2 6.01 6.57
8/22/2006 90 12.8 2.98 7.01 90 13.4 6.54 6.59
9/12/2006 30 12.3 3.21 6.71 80 12.2 7.02 6.59

10/25/2006 10 9.6 4.81 30 9.7 7.38
11/14/2006 80 8.7 3.81 40 7.7 5.57
12/25/2006 10 9.6 4.81 30 9.7 7.38
1/23/2007 90 4.7 11.1 5.56 70 4.7 7.92 5.37
2/12/2007 10 8.6 5.71 5.86 10 8.6 7.71 5.96
3/19/2007 70 9.7 3.51 6.76 130 9.7 6.14 5.96
4/25/2007 70 9.9 5.44 6.39 20 9.8 7.21 6.19
6/19/2007 40 11.7 4.11 6.82 100 11.4 7.51 6.09
8/14/2007 90 11.5 2.87 7.86 50 11.6 6.77 6.81
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9/11/2007 80 11.3 2.71 6.91 140 11.5 6.73 6.54
12/18/2007 10 6.6 4.19 5.83 10 6.5 7.06 5.96
1/15/2008 120 4.6 5.24 5.68 200 3.7 8.44 5.84
2/12/2008 10 6.7 5.73 5.86 30 5.5 7.39 5.96
3/11/2008 160 8.5 5.96 6.09 100 8.3 8.65 7.03

4/8/2008 10 8.4 6.33 30 8.5 8.39
5/6/2008 150 10.8 5.31 30 10.5 8.22

Shade: Canopy Cover
Whatcom Conservation District’s Resource Coordinator completed a Fourmile
Creek Canopy Survey in August 2007.  Measurements were taken approximately
every 5,000 feet using a Spherical Densiometer (Model C) near the center of the
stream channel:

Location
# Squares

100% # Squares 50%  % Estimation of  % Estimation of
Canopy

Openings
Canopy

Openings
Canopy
Openings

Overstory
Canopy

1: Sampling site #1
Confluence -
    Phase III, 5' buffers

4 9 35.36 64.64

2: Sampling site #1 South
Trib. -
    Phase III, 5' buffers

0 2 4.16 95.84

3: Sampling site #1 North
Trib. -
    2001 planting

0 2 4.16 95.84

4: Sampling site #2 East -
    Phase III, mixed species

0 2 4.16 95.84

5: Sampling site #2 West -
    Phase II, Spirea,

Salmonberry,
Twinberry

22 2 95.68 4.32

6: Sampling site #3 West –
Phase II, Scoulers Willow
dense but upright,
Hooker Willow areas
100% shaded 6 6 37.44 62.56

7: Sampling site #4 West -
Phase I, trees & shrubs.
Shade from shrubs 0 2 4.16 95.84

8: Sampling site #4 East -
Phase I, trees & shrubs.
Shade from shrubs. 0 0 0 100

9: Davies property
Phase I, trees & shrubs.
Shade from shrubs. 0 0 0 100

Average % Canopy Cover 79.43
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Plant Growth
Riparian plantings along Fourmile Creek have generally been successful.

The only areas of channel not well shaded are those where dry, sandy soils have
inhibited dense plant growth.  Native shrubs planted on Phase I and II properties
have reached maturity and are providing shade over the stream and a dense
physical buffer to adjacent land use. Phase III native shrubs are still a year or two
away from maturity but are having a dramatic effect on the stream already.

The two small properties along Fourmile Creel that were not planted have
dense Reed canary grass on the stream banks ready to encroach on the water.
Very little grass exists in or near the channel where riparian plants have been
established.

In closing:  As this project was being formed there was much hesitation on
the part of the Washington Department of Fish and Wildlife and the landowners
along Fourmile Creek.  The idea of looking at the needs of a stream versus buffer
size was new.  On one hand it is easier to just say, “We must have 25-50 or 75
feet for a buffer width.” It is all or nothing.  This rationale excludes too many
landowners and may be too simplistic.  The goal of this community project was
to find a way to protect the landowners’ ability to farm AND to meet the needs
of the creek in terms of bacteria, temperature, and dissolved oxygen.  Early
monitoring results indicate that we are heading in the right direction.
Proponents of this project understand that we are in an early phase of growth
for the riparian buffers and we reaffirm our commitment to continue monitoring
the creek.

The agriculture community supports the sub-basin approach to watershed
management.  They believe in education and empowerment to improve the
water quality and quantity issues of our watersheds.  They know that land issues
and water issues are tied together and must be managed together.  They
supported the Tenmile Creek Watershed project as the initial pilot to see if
landowners would step up to the plate and become involved.  The Fourmile
Project is just one of several neighborhood projects that have developed in
Whatcom County.  The sub-basin management philosophy integral to the
Tenmile Watershed restoration pilot has expanded in north Whatcom County,
where agriculture is an important industry.  The Bertrand Watershed and the
upper Fishtrap watershed have developed irrigation districts, known as the
Bertrand Watershed Improvement District and the North Lynden Watershed
Improvement District.  Each watershed has specific needs for land use as well as
for stream function. Working with landowners within a sub-basin drainage
watershed is the only way to protect all the natural resources of our watersheds.
Thank you!
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