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Characterization of the Fisher and Carpenter Creek Watershed of Skagit and Snohomish Counties, Washington
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1
Introduction 

1.1
Location of the Study Area

The Fisher/Carpenter Creek Watershed is located in southwest Skagit County and northwest Snohomish County, Washington.  The watershed’s several upland tributaries, manmade drainage channels, and natural slough drain an area of approximately 25.5 square miles, located between the communities of Mount Vernon and Stanwood, Washington. 

1.2
Policy Background

Section 319 of the Federal Clean Water Act requires states to identify water bodies, which, without control of non-point source pollution, cannot attain applicable water quality standards.  In response to this Federal mandate, the Washington Department of Ecology funded local initiatives to identify and rank such water bodies and to develop action plans for addressing non-point source pollution. 

A related provision of the Federal Clean Water Act, Section 303(d), requires states to identify water bodies that do not attain the relevant water quality standards.  Further, states must develop plans for limiting the total point source and non-point source pollution discharges to such water bodies, in order that water quality standards can be attained.  Fisher/Carpenter is identified in Department of Ecology’s 1998, 303(d) listings as a water body that, without control of pollution, cannot attain the State of Washington Water Quality Criteria for temperature and fecal coliform bacteria (Department of Ecology 1998).  Department of Ecology’s revised 303(d) listing includes dissolved oxygen and fecal coliform (Department of Ecology 2004).  The Department of Ecology has not formulated a plan for regulating “total maximum daily loads” of pollution in Fisher/Carpenter Creek to meet State water quality parameters (i.e., temperature, dissolved oxygen and fecal coliform).  This characterization will define and describe in detail the physical and political characteristics of the Fisher/Carpenter Watershed.  It will provide the base for development of a plan that will address and regulate total maximum daily loads of pollution in the watershed.

1.3
Purpose of the Study

The goal of this project is to protect, restore, and enhance the water quality, quantity, and fish and wildlife beneficial uses of the Fisher/Carpenter basin in order to meet State Water Quality Standards for temperature, fecal coliform bacteria, and dissolved oxygen as part of the total maximum daily load.  A slate of community supported restoration and/or enhancement projects will be developed which, when implemented, will improve water quality, provide more consistent stream flows, restore some historic hydrologic function and support fish and wildlife habitat.   

2
Watershed Delineation

2.1
Boundaries

The characterization project area, Fisher/Carpenter Creek Watershed, is a 16,320-acre (25.5 square miles) watershed that drains into the south fork of the Skagit River on the southwestern edge of Skagit County, Washington (Figure 2.1).  The Fisher/Carpenter Creek Watershed extends 8.1 miles in a north to south orientation, is 3.7 miles wide, and is bounded by the 10-foot Hill Ditch levee on the west side, the City of Mount Vernon and Little Mountain to the north, Big Lake to the east, and the Pilchuck Creek Watershed to the south.  The majority of the watershed (14,325 acres or 87 percent) is located in Skagit County.  The remaining 1,955 acres or 13 percent is located in Snohomish County.  The Fisher/Carpenter Creek Watershed was defined by standard watershed delineation techniques using topography and field investigations to identify areas that affect flow direction.
2.2
Topography

The topography of the Fisher/Carpenter Creek Watershed ranges from mean sea level (MSL) to approximately 1,700’ above MSL and has primarily three distinguishing topographic features:  the alluvial flats of the Skagit River Delta, a long north-south trending ridge that peaks at 1,727-foot high Devils Mountain, and associated rolling uplands.  Several creeks drain the watershed, including English, Carpenter, Stackpole, Lake Ten, Sandy, Johnson, and Bulson (collectively known as the “Carpenter Creek” system), and Starbird, Fisher and Little Fisher Creeks (collectively known as the “Fisher Creek” system) (Figure 2.2). 

Water from the Carpenter Creek system flows into Hill Ditch, where it combines with flows from the Fisher Creek system to form Fisher Slough.  Fisher Slough drains to the south fork of the Skagit River through a large tidegate located about a mile south of the town of Conway, Washington.
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Figure 2.1 State Map With FCC Location
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 Figure 2.2 Watershed Boundary, Roads, and Streams

3
Land Use

3.1
Relevant Historical Land Use

Native American habitation in the Skagit Delta area is documented as far back as 5,000 years ago (Weisberg and Riedel, 1991).    European settlers arrived in the late 1800s and built levees using horses, wagons and ship scraps in order to create productive farmland.  According to local pioneer Harry Johnson, by 1909, the first diking and drainage district was formed.  

Collins and Sheikh, 2003, mapped the pre-settlement vegetation of the Skagit Delta from historic records.  In the historic maps, the flats area of the watershed was primarily wetlands, channels, ponds, and forested floodplain [(Collins and Sheikh)].  In the New Map of the Puget Sound Country Fifth Revised Edition, 1903, obtained from the Skagit Historical Museum much of the farmland that is to the west of the Fisher Carpenter Creek Watershed was once a wetland.  This map also denotes the area as very good hayland.  A 1911 topographic map of the Fisher/Carpenter Creek Watershed shows the Carpenter Creek system exiting through the town of Fir now referred to as Conway.    A dominant feature on early maps of the watershed is the English Lumber Company Rail Road.  The English Lumber Company was a large employer of loggers at the turn of the twentieth century and, according to Harry Johnson, the English Logging Company had ten different logging camps running full steam in and around the Cederdale area until they ran out of logs and moved on.   

3.2
Existing Land Use/Zoning

Ninety-one percent of the land use in the Fisher/Carpenter Creek Watershed is categorized as Rural, Forest, and Agriculture.  The Mount Vernon Urban Growth Area and the City of Mount Vernon make up the other 8% with less than 1% lakes and ponds.

Table 3.2   Zoning designations, acreages and percentage of land use in Fisher/Carpenter Creek Watershed (2007).

	FCC Skagit County Land use
	Area (Acres)
	*Percent of Watershed

	Rural Reserve (RRv)
	5348
	38%

	Industrial Forest (IF-NRL)
	3344
	24%

	Secondary Forest (SF-NRL)
	2822
	20%

	City (CTY)
	731
	5%

	Rural Intermediate (RI)
	548
	4%

	Rural Resource (RRc-NRL)
	488
	3%

	Urban Growth Area (UGA)
	338
	2%

	Agriculture (Ag-NRL)
	241
	2%

	Rural Business (RB)
	8
	<1%

	Water
	88
	<1%

	Total
	13956
	100%


*Percent rounded to the nearest whole number

Rural Reserve

The majority of the land (thirty eight percent) in the Fisher/Carpenter Creek Watershed is zoned Rural Reserve.  According to Skagit County, the purpose of the Rural Reserve is to allow low-density development and preserve the open space of areas that are transitioning between resource lands and non-resource lands.  

Industrial Forest

Industrial Forest is the second largest zoning area making up 24% of the Fisher/Carpenter Creek Watershed in Skagit County.  According to Skagit County, the purpose of the Industrial Forests Natural Resource Lands District is to ensure that forest lands of long-term commercial significance are conserved and managed to provide sustainable forest yields, job stability, ecological values and the continuation of a viable commercial forest industry in Skagit County.  Conservation of forest resources must be assured through measures designed to prevent incompatible development on or adjacent to resource lands.  Forest activities shall not constitute a nuisance if conducted in accordance with the State Forest Practice Rules and Regulations.  
Secondary Forest 

Secondary Forests comprise the third largest zoning area in the Fisher/Carpenter Creek Watershed in the Skagit Valley.  The purpose of the Secondary Forest – Natural Resource Lands (SF-NRL) District is to provide a transitional area between the Industrial Forest - Natural Resource Lands zone and Rural zoned lands designated primarily for residential use and other non-forestry uses.  The SF- NRL zone also provides a zoning district where smaller scale timber and other resource management activities can occur while providing protection from encroachment of residential activity that may encumber standard forest practices. 
Rural Intermediate

The purpose of the Rural Intermediate district is to provide and protect land for residential living in a rural atmosphere, taking priority over resource land uses. 

Rural Resource

The Rural Resource designation makes up 3% of the land use within the Fisher/Carpenter watershed.  The purpose of the Rural Resource district is to recognize and encourage the conservation of lands with long-term commercial agriculture or forestry significance.  These lands provide support for the industrial natural resource land base and are managed on a smaller scale than the industrial resource lands due to poorer soils and smaller parcel size.  

UGA

Approximately 2% of the watershed is zoned UGA or Urban Growth Area.  The purpose of this zone is to permit development in unincorporated Mount Vernon including issuing development permits and subdivision of property under the requirements of the Growth Management Act.  

Agriculture

Two percent of the land use in this watershed is zoned Agriculture.  This area is mainly flat land with highly productive soil.  The purpose of this designation is to provide for continuing farming activities and operations and to conserve the agricultural land, which is considered the essence of the County’s character.  

Rural Business

The Rural Business zone makes up less than 1% of this watershed.  The purpose of this district is to provide expansion and use opportunities for existing isolated nonresidential uses that provide jobs opportunities for rural residents.

There are only two commercial and industrial areas in the watershed.  Meridian Aggregate leases a portion of a large quarry on land owned by the City of Mount Vernon at the east end of Hickox Road.  Wilder Construction Company owns a gravel quarry on State Route 534, about five miles east of Conway.

Over seventy-five percent of the land in Fisher/Carpenter Creek Watershed located in Snohomish County is zoned Rural Five.  This designates the area to be subdivided into a minimum of five acres.
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Figure 3.2 Zoning in the Fisher/Carpenter Creek Watershed
3.3 
Sewer and Water Utilities
There is currently no sanitary sewer service in the Fisher/Carpenter Creek Watershed. There were about 777 septic sites mapped within the Fisher/Carpenter Creek Watershed in 1999.  According to Skagit County GIS data, installation of septic sites has increased over the years with development.
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     Figure 3.3 Septic Absorption Fields in the Fisher/Carpenter Creek Watershed

4
Soils 

4.1
Soils Description

The USDA Soil Survey of Skagit County identifies 40 soil types (Figure 4.1) in the Fisher/Carpenter Creek Watershed (Soil Conservation Service, 1989).  These can be grouped into seven general categories:  Barneston/Dystric Xerorthents, Tokul/Dystic Xerochrepts, Vanzandt, Chuckanut/Cathcart, Coveland, Jug, and Kindy. The majority of the soils in the Fisher/Carpenter Creek Watershed are formed on glacially modified hills.  The soils are moderately well drained.  They formed in volcanic ash and loess underlain by glacial till.  The surface is covered with a mat of needles, leaves, and twigs.  The surface layer and subsoil are gravelly loam about 34 inches thick.  The substratum is gravelly sandy loam about 5 inches thick over silica-cemented glacial till.  Depth to silica-cemented glacial till ranges from 20 to 40 inches.   Figure 4.1 shows the locations of the various soil types.  Table 4.1 lists relevant physical characteristics of each.
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      Figure 4.1 Soils of the Fisher/Carpenter Creek Watershed

Table 4.1 Characteristics of Fisher/Carpenter Creek soil types.
	Soil #
	Soil Name
	Slope
	Hydrologic

Group
	Drainage/Septic

Tank Absorption Fields
	Depth 

(in.)
	USDA Topsoil

Texture

	
	
	
	
	
	
	

	4
	Tokul-Skipopa-Dystric 
	0-90%
	B
	Severe: slope
	0-3”
	Gravelly silt loam

	
	Xerochrepts
	
	
	
	3-24”
	Very gravelly loam, very gravelly

	
	
	
	
	
	
	sandy loam, gravelly silt loam

	5
	Barneston gravelly 
	0-65%
	B
	Severe: poor filter
	0-5”
	Gravelly loam

	
	loam
	
	
	
	
	

	6
	Barneston gravelly 

sandy loam
	8-30%
	B
	Severe: poor filter, slope
	0-5”
	Very gravelly sandy loam

	7
	Bow-Coveland
	30-65%
	B
	Severe: poor filter, slope
	0-5”
	Very gravelly sandy loam

	10
	Bellingham Silt loam
	0-3%
	D
	Severe: wetness, percs slowly
	0-9"
	Silt loam

	11
	Bellingham mucky silt
	0-2%
	D
	Severe: ponding, percs slowly
	0-9”
	Mucky silt loam

	16
	Bow gravelly loam
	0-3%
	D
	Severe: wetness, percs slowly
	0-7"
	Gravelly loam

	17
	Bow gravelly loam
	3-8%
	D
	Severe: wetness, percs slowly
	0-7"
	Gravelly loam

	22
	Cathcart
	8-15%
	B
	Moderate: percs slowly, slope
	0-10”
	Loam

	23
	Cathcart loam
	15-30%
	B
	Severe: slope
	0-10”
	Loam

	24
	Cathcart loam
	30-65%
	B
	Severe: slope
	0-7”
	Loam

	27
	Chuckanut gravelly 
	8-30%
	B
	Severe: slope
	0-9”
	Gravelly loam

	
	loam
	
	
	
	
	

	28
	Chuckanut gravelly
	30-65%
	B
	Severe: slope
	0-9”
	Gravelly loam

	
	loam
	
	
	
	
	

	34
	Cokedale silt loam
	0-3%
	D
	Severe: flooding, wetness, 
	0-27”
	Silt loam

	
	
	
	
	poor filter
	
	

	39
	Crinker-Rock outcrop
	3-30%
	C
	Severe: depth to rock, slope
	0-20”
	Very channery silt loam

	
	complex
	
	
	
	
	

	48
	Dystric Xerochrepts-
	65-90%
	C
	Severe: depth to rock, slope
	0-39”
	Very gravelly loam

	
	Rock outcrop complex
	
	
	large stones
	
	

	67
	Hoogdal silt loam 
	8-15%
	C
	Severe: wetness, percs slowly
	0-6"
	Silt loam

	69
	Hoogdal silt loam
	30-60%
	C
	Severe: wetness, percs slowly
	0-6”
	Silt loam

	72
	Hydraquents tidal
	0-1%
	D
	Severe: flooding, ponding
	0-6”
	Fine sandy loam

	74
	Illabot very gravelly 
	
	C
	Severe: cemented pan, 
	0-9”
	Very gravelly loam

	
	loam
	
	
	wetness, slope
	
	

	77
	Jug very gravelly loam
	0-3%
	A
	Severe: poor filter, slope
	0-7
	Very gravelly loam

	80
	Kindy gravelly silt loam
	3-30%
	C
	Severe: cemented pan, 
	0-4”
	Gravelly silt loam

	
	
	
	
	wetness, slope.
	4-19”
	Very gravelly loam, very gravelly

	
	
	
	
	
	
	silt loam

	81
	Kindy gravelly silt loam
	30-65%
	C
	Severe: cemented pan,
	0-4”
	Gravelly silt loam

	
	
	
	
	wetness, slope.
	4-10”
	Gravelly loam, gravelly silt loam, 

	
	
	
	
	
	
	Very gravelly silt loam

	97
	Mukilteo muck
	0-1%
	C
	Severe: ponding
	0-5”
	Muck

	
	
	
	
	
	5-48”
	Hemic material 


	Soil #
	Soil name
	Slope
	Hydrologic

Group
	Drainage/Septic Tank Absorption Fields
	Depth

(in.)
	USDA Topsoil

 Texture

	
	
	
	
	
	
	

	102
	Norma silt loam
	0-3%
	D
	Severe: ponding
	0-11”
	Silt loam

	106
	Pits
	n/a
	C
	n/a
	n/a
	

	123
	Skagit silt loam
	0-1%
	D
	Severe: depth to rock, slope
	0-12
	Silt loam

	124
	Skipopa silt loam
	0-3%
	D
	Severe: wetness, percs slowly
	0-8"
	Silt loam

	125
	Skipopa silt loam
	3-8%
	D
	Severe: wetness, percs slowly
	0-8"
	Silt loam

	136
	Sumas silt loam
	0-2%
	D
	Severe: wetness, poor filter
	0-6”
	Silt loam

	143
	Terric Medisaprists
	0-2%
	D
	Severe: ponding, percs slowly
	0-17"
	Muck

	146
	Tokul gravelly 
	0-8%
	C
	Severe: cemented pan, 
	0-2”
	Gravelly loam

	
	loam
	
	
	wetness
	2-34”
	Gravelly loam, gravelly silt loam

	147
	Tokul gravelly 
	8-15%
	C
	Severe: cemented pan,
	0-4”
	Gravelly loam

	
	loam
	
	
	wetness
	4-28
	Gravelly loam, gravelly silt loam

	148
	Tokul gravelly
	15-30%
	C
	Severe: cemented pan,
	0-2”
	Gravelly loam

	
	loam
	
	
	wetness, slope
	2-26”
	Gravelly loam, gravelly silt loam

	149
	Tokul gravelly
	30-65%
	C
	Severe: cemented pan,
	0-2”
	Gravelly loam

	
	loam
	
	
	Wetness, slope
	2-25”
	Gravelly loam, gravelly silt loam

	153
	Vanzandt very 
	0-15%
	C
	Severe: wetness
	0-6”
	Very gravelly loam

	
	gravelly loam
	
	
	
	
	

	154
	Vanzandt very 
	15-30%
	C
	Severe: cemented pan,
	0-6”
	Very gravelly loam

	
	gravelly loam
	
	
	wetness, slope
	
	

	155
	Vanzandt very
	30-65%
	C
	Severe: cemented pan,
	0-6”
	Very gravelly loam

	
	gravelly loam
	
	
	wetness, slope
	
	

	158
	Winston gravelly 
	0-8%
	B
	Severe: poor filter
	0-6”
	Gravelly silt loam

	
	silt loam
	
	
	
	
	

	165
	Xerorthents
	0-5%
	C
	Severe: wetness
	0-60”
	Variable


Due to the cemented pan on many of the Fisher/Carpenter Creek soils, winter rains tend to run off quickly after the surface layer is saturated.  Consequently, the creeks and tributaries of the Fisher/Carpenter Watershed typically have “flashy” hydrology patterns.  

5
Geohydrology

The groundwater system that occurs within the Fisher/Carpenter Creek Watershed is quite variable in its water supply yield and geographic distribution.  This chapter reviews data from selected water supply well drilling logs to illustrate the range of geohydrology conditions in the Watershed.

5.1
Aquifer

A random review of well drilling logs within each section of the Fisher/Carpenter Creek Watershed, on record with the Department of Ecology (Figure 5.1), indicates that water supply wells in the watershed typically tap a production aquifer.  The aquifer is located in sand, gravel, clay strata or boulders, which is confined from above by a clay stratum.  Depending on the ground surface elevation of the well, the wells tap the static water level at depths ranging from 7 feet to 375 feet below the surface.  Table 5.1 shows locations of selected water supply wells from Department of Ecology’s well log database.  One well log site was selected per section of land to document soils location of the aquifer.  Appendix 3 shows driller well logs of these wells located within the Watershed.
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Figure 5.1 Well Log Locations (courtesy of Washington State Department        of Ecology)

Aquifer yield varies widely within the relatively small geographic areas.  At one residential building site on Bulson Road, the depth of the well was dug to a level of 300+ feet before water was found.  The 300-foot source was not consistent; therefore the well driller was forced to drill to a depth of 500 feet, while a nearby neighbor has a very productive well at 140 feet. (Jantz, personal interview)  The available well logs reflect this variability in aquifer yield, as many well logs were reported to find no water.  
6     Surface Water Hydrology

 6.1
Description of Sub-basins

The Fisher/Carpenter Creek Watershed drains an area of about 25.5 square miles (16,320 acres) Figure 6.1.  Ten separate sub-basins were identified within the watershed.  The sub-basins were delineated based on the local topography and conveyance routes (such as ditches and creeks) within the existing drainage system.  Skagit Conservation District field-checked the majority of the sub-basin and adjusted the boundaries slightly to better represent the actual drainage conditions within the watershed.  The sub-basins are listed in Table 6.1. Figure 6.1 shows the locations of the sub-basins.    Wetland features are discussed in Section 6.4

Table 6.1 Summary of Drainage Sub-basins Within the Fisher/Carpenter Creek Watershed

	Sub-basin
	ID No.
	Approx. Area

(Acres)
	*Percent of

Total Area

	Stackpole
	1
	873
	5%

	English
	2
	843
	5%

	Carpenter
	3
	1770
	11%

	Lake Ten
	4
	611
	4%

	Sandy
	5
	1031
	6%

	Johnson
	6
	1068
	7%

	Bulson
	7
	4480
	27%

	Starbird
	8
	1957
	12%

	Big Fisher 
	9
	2335
	14%

	Little Fisher
	10
	1800
	11%


* Percent rounded to the nearest whole number
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Figure 6.1 Sub-basin Boundaries in the Fisher/Carpenter Creek Watershed

Northern Drainage

Stackpole Creek Sub-basin (No. 1)

The Stackpole Sub-basin consists of the lower southern slopes of Little Mountain, an area accessed by the eastern portion of East Hickox Road, the southern end of Blodgett Road, Arbor Lane, Shale Drive, Valley Ridge Lane, Mountain Ridge Drive, and Pamela Street.  This area is primarily residential on half-acre up to 5-acre lots and is zoned to be a higher-density Urban Growth area for the City of Mount Vernon.  Wetland conditions exist in some of the areas that remain forested between Valley Ridge Lane and Pamela Street down to the northern portion of East Stackpole Lane. The headwaters of Stackpole Creek begin in a semi-forested area.  Runoff travels through residential areas through roadside ditches before concentrating at two culverts under East Hickox Road.  South of East Hickox Road, runoff is channelized in two ditches through farm fields and poplar plantations before crossing East Stackpole Road and flowing into Carpenter Creek at Cascade Ridge Drive.

Carpenter Creek Sub-basin (No. 2)

The Carpenter Creek Sub-basin is the most northern sub-basin in the Fisher/Carpenter Creek Watershed.  It contains all the land between the eastern slopes of Little Mountain Park in Mount Vernon in the west and the Nookachamps/Big Lake Watershed divide in the east.  The headwaters of Carpenter Creek include part of Mount Vernon’s Eaglemont Golf Course, as well as wetland areas along Little Mountain Road.  Runoff originating near Eaglemont Golf Course drains through a series of beaver ponds and man-made ponds before flowing under Little Mountain Road.  South of Little Mountain Road, Carpenter Creek joins English Creek and flows through pastures and beaver swamps before entering a relatively pristine forest area east of Little Mountain.  

English Creek Sub-basin (No. 3)

The English Creek sub-basin drains the area between the north slope of Devils Mountain and Little Mountain Road.  Virtually all of the land in this sub-basin is used for industrial forestry, with a few scattered residences along Ervine Road, the sub-basin’s only major road.  This sub-basin is largely a forested area and believed to be in a semi-natural state.

Lake Ten Creek Sub-basin (No. 4)

The Lake Ten Creek sub-basin originates at Lake Ten, a small natural lake located high on the north slope of Scott Mountain.  Lake Ten Creek flows steeply down through industrial forestland and then through the Cascade Ridge subdivision.  After crossing through culverts on Cascade Ridge Road and Grouse Drive, the creek flows into Carpenter Creek just upstream of the intersection of Cascade Ridge Road and Stackpole Road.  While available maps indicate that the confluence is located downstream of the road junction, SCD field observations indicate that the creek was re-routed to its current upstream confluence relatively recently.  

Sandy Creek Sub-basins (No. 5)

The Sandy Creek sub-basin collects runoff from several small tributaries and beaver ponds that drain the south slopes of Scott Mountain (Figure 4.1).  At the mouth of its steep ravine, Sandy Creek crosses Kanako Lane.  While originally the creek flowed directly west from the ravine across an alluvial fan to Carpenter Creek, many years ago it was diverted into a ditch running alongside Kanako Lane.   The ditch runs north for several hundred feet to its confluence with Hill Ditch at the Kanako Lane Bridge.  The Skagit County Department of Public Works dredges the confluence at regular intervals, attesting to the frequent high sediment bed load carried by Sandy Creek.

Johnson Creek Sub-basin (No. 6)

The headwaters of Johnson Creek begin at a beaver pond on the east side of Scott Mountain then flow west.  There are very few tributaries to Johnson Creek and its flows are very irregular.  From the beaver ponds, Johnson Creek flows west where it encounters large boulders and many trees that have fallen into the creek, due to the steep banks and logging that had taken place on Johnson Creek over 20 years ago.  Further downstream, Johnson Creek encounters a system of waterfalls over 100 feet in height that make salmon inaccessible to the upper reaches.  At the mouth of Johnson Creek, the creek bed has been routed along the base of the hill, and because of the irregular stream flows and sediment runoff, the streambed has been filling up with gravel deposited by the creek.  Fifteen years ago, the creek was dredged and kept at an average of 5 feet below the level of East Johnson Road.  Its sediment bed load has raised the level of the creek bed above the level of the road and threatens to wash out the road with each high water.  Johnson Creek crosses East Johnson Road and enters the Hill Ditch system on the north side of East Johnson Road.

Southern Drainage 

Bulson Creek Sub-Basin (No. 7)

The Bulson Creek Sub-basin, which is the largest sub-basin of the Fisher/Carpenter Creek Watershed, is drained by three distinct forks of Bulson Creek.  The northern fork of Bulson Creek begins east of Lake Sixteen and travels west past Lake Sixteen where it travels under Lake Sixteen Road and continues west through low density housing on its west bank.  The northern fork of Bulson Creek then passes through a forest and enters the higher density development of Hermway Heights where it spills over a 100-foot waterfall, winds around another forested area, and enters into the southern fork of Bulson Creek.  

The center fork of Bulson Creek begins south of Highway 534 at the topographic divide approximately one mile west of Lake McMurray and flows west along Highway 534.  The creek winds through extensive scrub-shrub and forested wetlands along the south side of the highway before meeting up with the southern fork of Bulson Creek north of English Road.  

The headwaters of the southern fork of Bulson Creek are near Starbird Road in south Skagit County.  The south fork works its way north through an area of small “hobby” livestock farms and emergent and forested wetlands, where it passes under English Road and is joined by the middle fork of Bulson Creek. After joining with the middle fork of Bulson Creek the stream crosses State Route 534 in a large fishway project created by the Washington State Department of Fish and Wildlife. The stream continues north, with good overall riparian habitat, where it is joined by the northern section of Bulson Creek and enters Hill Ditch.

Starbird Creek Sub-Basin (No. 8)

The headwaters of Starbird Creek begin on the ridge approximately one mile west of Lake McMurray and travel west through forestland before crossing Starbird Road.  The creek then passes through the Fremali residential subdivision and crosses Fremali Lane with a narrow buffer of alder and spirea.  Horses and sheep are pastured to the south of this crossing in an area with little or no riparian vegetation.  Downstream of Fremali Lane, the stream passes on the east side of Starbird Creek Lane. At this point the channel’s forested riparian habitat provides ample shade to the stream with large cedar trees.  Further downstream, the creek passes under Bulson Road and goes through a palustrine forested seasonal wetland and enters the main stem of Big Fisher Creek.

Big Fisher Creek Sub-basin (No. 9)
The headwaters of the Big Fisher Sub-basin begin in Snohomish County on the forested ridge approximately one mile south west of Lake McMurray.  The northern fork of Big Fisher begins in forested lands and then enters a small beef farming operation before crossing English Grade Road under a high wooden trestle bridge.  The creek then loops south across 324th Street NW, and joins the southern fork of Big Fisher Creek.  

The southern fork of Big Fisher Creek begins as a wetland in northern Snohomish County and travels west through forestland where it crosses 24th Avenue NW.  The southern fork of Big Fisher Creek then passes across English Grade Road through pastureland, meeting up with the north fork of Big Fisher before crossing Brandstrom Road.  From Brandstrom Road, Big Fisher Creek passes through open pastureland where it crosses 324th Street NW, heading northwest just to the west of a natural gas pipeline through more open cattle pasture, crossing 44th Avenue NW and entering Skagit County north of West Bulson Road.   Big Fisher Creek continues to flow northwest through more pasture areas for approximately one half mile north of West Bulson Road where it enters into a wooded area crossing Starbird Road.  In the late 1990s, Skagit County constructed a log weir fishway to provide fish access upstream of the Starbird Road culvert.

From the fishway, Big Fisher Creek continues northwest through a partially forested riparian area along a cleared natural gas pipeline right-of-way.  Downstream, it passes over the natural gas pipeline.  From this point on, Big Fisher Creek enters a heavily forested gorge and runs about one mile before re-emerging under Cedardale Road in a large fishway and flows under I-5.  It then flattens out for its final reach, under Franklin Road, and through forested bottomlands to its confluence with Hill Ditch at Fisher Slough Bridge.  

Little Fisher Creek Sub-basin (No. 10)

The headwaters of Little Fisher Creek begin south of 324th Street NW in a wetland area.  The east fork flows northwest under 324th Street where it travels through a forested area for approximately one mile to the County Line Road/332 Street NW.  From the County Line Road, the stream crosses Brunn Road where it passes along a low-density housing area. The east fork of Little Fisher Creek then crosses Pacific Highway where it is joined by a tributary that drains fields east of I-5.  After joining with the tributary, the east fork of Little Fisher Creek passes under Milltown Road along the north side and then travels under Bonnie View Road.  From Bonnie View Road, the east fork of Little Fisher continues northwest through a Rural Reserve zoned area with ample riparian forest habitat and crosses Clarence Lane.  From Clarence Lane, the east fork of Little Fisher Creek crosses Franklin Road.  Heading downstream, the east fork of Little Fisher Creek passes through a pasture, where it is joined by the west fork of Little Fisher Creek and flows into the Hill Ditch system and Fisher Slough.

The west fork of Little Fisher Creek begins in a seasonal wetland just east of 68th Avenue NW, and travels northwest where it crosses 324th Street NW.  From 68th Avenue NW, the stream continues through a forested area to a pond impounded by a small concrete dam just upstream of 332nd St NW.  Below the dam, the creek flows under the County Line Road/332nd Street NW then flows north to Milltown Road.  From Milltown Road, the creek flows through a small wood weir fishway and winds into a small-forested valley where it is joined by the east fork of Little Fisher Creek.  It then flows northwest through a pasture where it runs along a dike out to the Hill Ditch system/Fisher Slough.

6.2
Impervious Surfaces

Impervious surfaces are compressed soils or sealed surfaces such as rooftops, sidewalks, roads, and parking lots that prevent infiltration of precipitation into the soils.  The relative proportion of impervious surface in a watershed affects the quantity and timing of surface runoff, aquifer recharge, and quality of receiving water.  Detrimental effects such as stream enlargement and widening, erosion, down cutting, decreased channel stability, and embeddedness begins to occur in watersheds with 10% or greater impervious cover (Schuler, 1994).  Impervious surface areas in the Fisher/Carpenter Creek Watershed were delineated in a Geographic Information System (GIS) map from 2002 aerial photography (Figure 3.3).  Areas included as impervious were roads (not including gravel areas), rooftops, and driveways.  The impervious surfaces were calculated for each of the 10 sub-basins in the watershed (Table 6.2).  437 acres of the watershed, or roughly 3% overall is made up of impervious surface.

	Sub-basin
	Sub-basin number
	Sub-basin size
	Sub-basin Impervious Surface acres
	*Percent Impervious Surface per sub-basin

	Stackpole
	1
	873
	35.2
	4%

	English
	2
	843
	2.1
	0%

	Carpenter
	3
	1770
	33
	2%

	Lake Ten
	4
	611
	30
	5%

	Sandy 
	5
	1031
	.5
	0%

	Johnson
	6
	1068
	3.2
	0%

	Bulson
	7
	4480
	133
	3%

	Starbird
	8
	1957
	24.5
	1%

	Big Fisher 
	9
	2335
	60.5
	3%

	Little Fisher
	10
	1800
	115
	6%


Table 6.2 Impervious surface area is shown for each sub-basin. 
[image: image8.jpg]rpenter
Watershed Boundary
-Impervious Surface-





      Figure 6.2 Impervious Surfaces in the Fisher/Carpenter Creek Watershed
6.3
Flow

Local hydrologic conditions are a function of the quantity, intensity, and timing of runoff from each of the sub-basins within the Fisher/Carpenter Creek Watershed.  

In 2000 the Department of Ecology (Pitz and Garrigues) performed a study to develop a map that summarized streamflow in the basin during late summer, low-flow conditions. Depending on the estimated accuracy of the flow measurements, a second objective of the study was to develop a preliminary understanding of the streamflow gains and losses along the main stem of Carpenter Creek (also known as Hill Ditch).  In this study, 11 monitoring stations were placed on Hill Ditch and many of the Hill Ditch tributaries such as Stackpole, Carpenter, Sandy, Johnson, Bulson, and Big Fisher Creeks as shown in Table 6.3a.  The study shows that the low flow rates are consistent with the large drainage area that is located over a low permeability geologic setting.  This suggests that dry-season groundwater baseflow contributions to streams will be limited in scale.  Tributary contributions to the Carpenter Creek/Hill Ditch main stem are likely controlled in large part by groundwater fracture flow within the upland bedrock. (Washington Department Of Ecology)  
Table 6.3a Washington State Department of Ecology snapshot of stream flows on September 21, 2000 from 7:45 a.m. to 5:00 p.m.

	Station #
	Station Name
	Measurement
 Time
	Estimated
 Stream Flow (cfs)

	FC-1
	Hill Ditch under northbound 1-5 bridge
	7:45 
	2.22

	FC-2
	Hill Ditch under Conway Hill Road bridge
	8:45
	0.85

	FC-3
	Hill Ditch below Bulson Creek
	9:50
	1.03

	FC-4
	Bulson Creek below Bulson Road
	10:45
	0.84

	FC-4
	Bulson Creek below Bulson Road
	10:55
	0.86

	FC-5
	Hill Ditch below Johnson Creek
	11:45
	0.28

	FC-6
	Johnson Creek
	12:15
	0.06

	FC-7
	Sandy Creek
	1:35
	0.15

	FC-8
	Carpenter Creek below Sandy Creek
	2:00
	~0.7

	FC-9
	Carpenter Creek below Lake Ten Creek
	3:25
	0.51

	FC-10
	Stackpole Creek
	3:45
	0.07

	FC-11
	Fisher Creek at fish ladder
	5:00
	0.5

	 
	Ten Lake Creek
	 
	0.5

	 
	Carpenter Creek above Stackpole Creek
	 
	~0.05

	 
	Fisher/Carpenter Creek below confluence
	 
	~0.3


To elaborate on the Department of Ecology’s streamflow conditions, standard USGS regression equations were used to model typical apportionments of runoff flows from each sub-basin during various rainfall conditions.  The estimates are shown in Table 6.3. (WSDOT, 1997) 

In all three of the regression equations Sub-basin No. 7 (Bulson Creek) is the largest contributor to the Hill Ditch system with more than 28% of the flow contributing to the Fisher/Carpenter Creek Watershed during the 2, 25 and 100 year flows. 

Table 6.3b Two year, twenty-five year, and one hundred year flow estimates by USGS regression equations.
	Sub-basin Name
	Sub-basin
 Area (mi2)
	2 Year
	25 year
	100 year

	
	
	Q (cfs)
	% Flow
 Total Watershed
	Q (cfs)
	% Flow
Total Watershed
	Q (cfs)
	% Flow
Total Watershed

	 Stackpole Creek
	1.36
	25
	6.9%
	55.0
	7.0%
	71.9
	7.1%

	 English Creek
	1.61
	29
	8.0%
	63.7
	8.1%
	83.2
	8.3%

	 Carpenter Creek
	2.77
	47
	12.8%
	101.8
	13.0%
	132.7
	13.2%

	 Lake Ten Creek
	0.95
	19
	5.0%
	40.4
	5.1%
	52.8
	5.2%

	 Sandy Creek
	1.36
	25
	6.9%
	55.0
	7.0%
	71.9
	7.1%

	 Johnson Creek
	1.67
	30
	8.2%
	65.7
	8.4%
	85.8
	8.5%

	 Bulson Creek
	7.00
	106
	28.9%
	226.7
	29.1%
	294.8
	29.2%

	Hill Ditch Total
	16.72
	228
	62.1%
	481.1
	62.0%
	623.9
	61.9%

	
	
	
	
	
	
	
	

	 Starbird Creek
	3.06
	52
	14.0%
	110.9
	14.2%
	144.6
	14.3%

	 Fisher Creek
	3.65
	60
	16.3%
	129.2
	16.5%
	168.3
	16.7%

	 Little Fisher Creek
	2.81
	48
	13.0%
	103.0
	13.2%
	134.4
	13.3%

	Fisher Creek Total
	9.52
	139
	37.9%
	295.7
	38.0%
	384.2
	38.1%


Notes:  A standard Mean Annual Precipitation of 35 inches was used.  Road diverts some flow on Lake Ten Creek.

Standard error for equations are 2 yr. return period=56% / 25 yr. Return period=53% / 100 yr. Return period=54%

6.4
Channel Morphology

There are four principle types of channel morphology in the Fisher/Carpenter Creek Watershed:  drainage ditches in upland areas, natural creek channels, manmade creek channels, and sloughs.

Drainage Ditches

Maintained drainage ditches run along one or both sides of most of the roads within the watershed.  Ditches in which water velocities are high enough to erode the banks are armored with rock.  For example, Cascade Ridge, which is steep and conveys a large quantity of runoff, is the most heavily armored in the watershed.  Lower gradient ditches are typically unlined.  The Skagit County Public Works Department dredges sediment and vegetation from the unlined ditches along the arterial roads in the Watershed about once a year, typically in the spring.  There are also several unlined ditches through pasture and forest areas that connect to either roadside ditches or directly to a waterway; this is especially true in the Fisher Creek Sub-basin.  

Natural Creek Channels
Carpenter, English, Lake Ten, Sandy, Johnson, Bulson, Fisher, and Starbird Creeks contain varying degrees of natural channel morphology.  These tributaries will be discussed in the following sections. 

Carpenter Creek (Basin No. 2), the section of creek from south of Little Mountain Road to Cascade Ridge Road is in a natural state with very few crossings and an average bank full width of six feet and an average bank full depth of 4-12 inches. The area of stream south east of Little Mountain contains large woody debris, gravel bars, riffles, pools, and generally good connection with the flood plain upstream of E. Hickox Road.  Downstream of E. Hickox Road, the stream channel begins to become slightly more eroded and at one location has its banks armored with concrete columns and rebar.  There are also tires and other debris downstream of East Hickox Road.  Downstream of the Cascade Ridge Road culvert, the stream passes into the man-made Hill Ditch system.    

English Creek (Basin No. 3), the section of creek above Ervine Road is in a natural state having very few crossings before the creek crosses Ervine Road and into the designated Rural Reserve zoning area.  The streambed is primarily medium gravel with an average bank full width of ten feet and an average bank full depth of one foot.  

Lake Ten Creek (Basin No. 4)  begins at  Lake Ten and flows down through a recently logged forest area with a functioning riparian area to Cascade Ridge Road. Downstream of Cascade Ridge Road, Lake Ten Creek crosses Grouse Drive and proceeds west through a forested area that is currently being logged.   It is then joined by Carpenter Creek.  The mouth of Lake Ten Creek is about 150 feet upstream of Cascade Ridge Drive.  It contains a bank full width of 3 feet, a bank full depth of 18 inches and has a forest cover and very little erosion.

Sandy Creek (Basin No. 5) an undisturbed section of stream from the headwaters down to Kanako Lane.  The streambed is primarily gravel where it crosses Kanako Lane in a 4-foot corrugated metal pipe culvert.  The bank full width at this culvert is 6 feet with a bank full depth of 18 inches.  The creek then enters a roadside ditch where there is little to no riparian habitat before entering the Hill Ditch system. 

Bulson Creek (Basin No. 7) has varying degrees of undisturbed channels at the headwaters of the north, middle and south fork.  Above Lake Sixteen, the north tributary of Bulson Creek channel contains high amounts of gravel substrate as it meanders through a valley of mature fir and cedar trees.  As the stream crosses Lake Sixteen Road, it travels behind a group of summer cabins on its right bank that has been converted into year around residences.  The stream at this point has a floodplain width of 25 feet, a bank full width of 20 feet and a bank full depth of one foot.  The north fork of Bulson Creek then re-enters a forest where it passes over a 100 foot waterfall, joining with the south fork of Bulson Creek where the bank full width is 10 feet, the bank full depth is 18 inches and the floodplain width is 50 feet, making it’s way down to Bulson Road.  After Bulson Road, Bulson Creek passes by a dairy farm before joining with Hill Ditch.   

The middle tributary passes next to State Route 534 where it enters the south fork of Bulson Creek.  Because the floodplain is constricted by the highway fill prism, this is the most modified of the three tributaries of Bulson Creek.  There are four smaller tributaries that flow into the middle fork of Bulson Creek that appear to be unmodified. The middle fork of Bulson Creek is joined by the south fork of Bulson Creek downstream of English Road. 

The south fork of Bulson Creek begins south of Bulson Road and travels north through various wooded wetlands and pasturelands before crossing Bulson Road and entering a densely forested area.  The creek then passes under English Road with a bank full width of seven feet, a bank full depth of eight feet and a floodplain width of 20 feet.  The creek is contained by a deep ravine (approximately 75 feet deep) at this point with a heavily forested riparian area on both sides.  Downstream of English Road the south fork is joined by the middle tributary of Bulson Creek and crosses Highway 534.  The stream has a 14-foot bank full width, a 12-inch bank full depth, and floodplain of 100 feet with acedar and salmonberry growing in the riparian area.  Downstream of Highway 534, the south fork of Bulson Creek is joined by the north fork of Bulson Creek where they cross Bulson Road, pass by a dairy farm, and enter Hill Ditch. 

Starbird Creek (Basin No. 8) upper reaches are heavily forested and undisturbed.  The north fork of Starbird Creek begins in a wetland north of Tyee Road and works its way south on the west side of the Pilchuck Tree Farm.  South of the Pilchuck Tree Farm, the north fork of Starbird Creek opens up into a pasture that is being over-run with reed canary grass and is very wet in nature.  The stream then crosses Starbird Road where it is joined by one of the middle forks of Starbird Creek.  

The middle forks of Starbird Creek begin one mile west of Lake McMurray and travel west through a heavily forested area.  The southern stem of the middle fork of Starbird Creek crosses the road at the corner of Starbird Road and English Grade Road.  The stream at this location drains a small ravine and has good overall habitat values with a bank full width of 5 feet, a bank full depth of 8 inches with a gravel bed. Traveling west, the stream connects with the north fork of Starbird Creek downstream of this location. 

The middle and north forks of Starbird Creek travel south in the sub-watershed where they cross Fremali Lane.  The stream at Fremali Lane contains a bank full width of 12 feet, a bank full depth of 3 feet with a narrow buffer of alder and spirea.  Further downstream, Starbird Creek crosses Starbird Creek Lane and Bulson Road.  Both Fremali Lane and Starbird Creek Lane are in residential developments that have resulted in rerouting of the channel. Starbird Creek at Bulson Road has gravel bars and large cedar trees to shade the stream.  West of Bulson Road, Starbird Creek meets up with Big Fisher Creek. 

The south fork of Starbird Creek begins one-half mile east of English Road and flows into a forested wetland and then crosses Starbrook Lane.  After Starbrook Lane, the south tributary of Starbird Creek enters another forested wetland.  Field observations made during this study could not identify the exact location where the south fork of Starbird Creek enters the main stem of Starbird Creek, but it is believed to flow in on the south end of Fremali Lane and connect to Starbird Creek before Starbird Creek Lane. 

Big Fisher Creek (Basin No. 9) upper reaches are heavily forested and undisturbed.  The north fork Big Fisher Creek begins approximately one mile south west of Lake McMurray and travels south west through an established forested area and crosses 324th Street NW, where there is a nearby pond.  The stream at this location is eroding at the bank.  The north fork of Big Fisher Creek continues southwest where it joins with middle and south forks of Big Fisher Creek. 

The middle fork of Big Fisher Creek begins approximately one half mile south of the north fork to Big Fisher Creek.  It begins in a forested area and flows southwest where it crosses English Grade Road and flows into the southern fork of Big Fisher Creek.  The creek at the English Grade Road location has a gravel and cobble bed and is contained in a ravine with mature cedar riparian buffer.    From this location, the creek continues in a southwesterly flow and crosses 324th Street NW where there is a man-made pond that just to the west of the creek.  Southwest of this location, the middle fork of Big Fisher Creek flows into the south fork of Big Fisher.

The southern-most fork of Big Fisher Creek begins approximately one half mile south of the middle fork of Big Fisher Creek and flows northwest before flowing west.  The first major crossing of the southern fork of Big Fisher Creek occurs on 24th Avenue NW.  The creek at this location is contained in a small ravine with a natural ledge creek bed surrounded by mature cedar trees.  After this location, the stream enters a pasture before crossing English Grade Road.  It then enters a pasture that has minimal riparian vegetation and an animal access for a short distance before entering into a deciduous forest and combining with the middle fork of Big Fisher Creek.  

After combining with the middle fork, Big Fisher Creek flows west where it is joined by the north fork of Big Fisher Creek.  Together, these creeks cross 324th Street NW, where the stream begins an approximate one-mile stretch of water that borders residential homes, pastures, and a pipeline easement, crossing 44th Avenue and Starbird Road.  In this area, technicians noted bank trampling, straightening of the creek in pasture areas, and ditching of the stream.  Further down from Starbird Road, the creek enters anarea with a well established riparian area.  The bed is gravel, and there is large woody debris in the creek forming pools down to Cedardale Road.  At Cedardale Road, the bank full width of the stream is 30 feet, the bank full depth is 3 feet, and the flood plain is 50 feet wide.  From Cedardale Road, Big Fisher Creek passes through a fish ladder and travels under Interstate 5 where it passes by a junkyard, a deciduous forest, and enters the Hill Ditch system. 

Upper reaches of the Little Fisher Creek (Basin No. 10) Both the east fork and the west fork of Little Fisher Creek, begin in naturally occurring wetland and travel north through small forests, small farms, and around homes. 

The west fork of Little Fisher Creek has an 8-foot bank full width as it crosses 324th Street NW and goes through a forested wetland.  As the creek continues north, it crosses the Snohomish/Skagit County line, and encounters a small concrete dam that is retaining approximately 8 feet of water.  The west fork of Little Fisher Creek continues north through a deciduous forest to Milltown Road. After Milltown Road, the creek passes through multiple driveways and lawns, where it enters a cattle pasture and departs into the Hill Ditch system at Fisher Slough.

The east fork of Little Fisher Creek is an extensive vegetated wetland with cedar, spirea, and salmonberry. It crosses 324th Street NW and travels north to the County Line Road.  It then reaches the Brunn Road where it travels through several yards in a residential subdivision.  From Brunn Road, the east fork of Little Fisher Creek crosses Pacific Highway South and is joined by an unnamed tributary that crosses under I-5.  The east fork of Little Fisher then flows under Milltown Road at the I-5 overpass and goes under Bonnie View Road.  After Bonnie View Road, the stream enters a vegetated zone with a mature cedar trees.  After crossing under Franklin Road, the east fork of Little Fisher Creek combines with the west fork of Fisher Creek and continue to flow north where they meet with up with the Hill Ditch system in Fisher Slough.  

Sloughs

Fisher Slough was not in the planning scope for this characterization, but has been well documented in the Nature Conservancy’s Fisher Slough Study (Tetra Tech, 2006).

Man-Made Channels
Hill Ditch 
Hill Ditch was created in the early 1900’s to channel the water from Stackpole, Carpenter, Lake Ten, Sandy, Johnson, and Bulson Creeks into the original mouth of Fisher Creek.  This project was originally routed through the town of Conway.  During the 1930’s, local landowners and the diking district extended Hill Ditch south to Fisher Creek, complete with11-foot high dikes on both sides of the slough, and manual tide gates at the mouth that act as large barn doors that can close in the event of a high water on the Skagit River.  In and around this time period, the Works Progress Administration (WPA) created the “siphon” (aquaduct underpass) on Fisher Slough that enabled the water of Maddox Creek in south Mount Vernon to pass underneath Fisher Slough and drain into Skagit Bay; this system is referred to as Big Ditch.  These two massive diking and drainage projects enabled farmers to farm the productive soils of the Conway area with a reduced chance of flooding to their fields and resulted in a system of dikes well over 25,000 feet in over-all length that still function to this day. 

Throughout its history, Hill Ditch has been perceived to be a man-made structure and was dredged routinely by the local diking and drainage district until recent years.  Currently, the Hill Ditch system is over-run with reed canary grass (Phalaris arundinacea) and filled with sediment.  The main source of sedimentation in Hill Ditch on the flats is soil eroded from forested land logged approximately 20 years ago on highly erodible banks, combined with beaver dams giving out in the head waters sending a rush of water downstream.  During wet weather conditions, plumes of highly turbid water and gravel can frequently be seen flowing into Hill Ditch from smaller creeks such as Johnson Creek.  Conversely, the outflows from Carpenter Creek tend to have visibly lower turbidity, due to the high quality riparian habitat and stream slope.  

Wetlands

Wetlands have important hydrologic and wildlife habitat functions.  Hydrologic functions include storing precipitation and runoff and then releasing it gradually.  In this way, peak runoff flows in the upland tributaries and the slough are attenuated.  Likewise, flow in the tributaries is extended further into the summer dry season than it otherwise would be. Wetlands also can serve as areas of groundwater recharge, provided that the underlying soil is permeable enough.  In the Fisher/Carpenter Creek Watershed, the low permeability of the soil probably limits groundwater recharge (see Chapter 5).  Habitat functions include breeding areas for amphibians and cover for birds, mammals, and other animals.

In the Fisher/Carpenter Creek Watershed, the National Wetland Inventory lists 93 wetland areas that are particularly valuable due to either their large size and/or their habitat quality.  In the northern half of the watershed that includes Sandy, English, Carpenter, Lake Ten, and Johnson Creeks (sub-basins 1-6), the wetlands are largely listed as palustrine, forested, scrub-shrub, and emergent.  In the southern half of the watershed that includes Bulson, English and Fisher Creeks (sub basins 7-10), are several large palustrine, forested, scrub-shrub, and emergent wetlands.  The size and distribution of these wetlands in the southern watershed appear to be larger and more widespread.  These wetlands store a large quantity of runoff and release it more gradually than runoff from the surrounding non-wetland areas.  These were not field-checked during the present study, however, they also appear to play a significant role in attenuating runoff from the watershed.

Figure 6.4 shows wetland locations within the Fisher/Carpenter Creek Watershed that are listed on the National Wetland Inventory.  In general, the National Wetland Inventory sites have not been formally delineated as jurisdictional wetlands, so their inclusion in Figure 6.4 is for general information purposes only.
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   Figure 6.5 Wetlands in the Fisher/Carpenter Creek Watershed
6.6
Key Hydrologic Structures and Fish Passage Blockages

During the period from December to June 2005, the Fisher/Carpenter Creek project team performed a field inventory of stream conditions and structures in the Fisher/Carpenter Watershed.  This inventory, listed in Appendix 3, describes various major fish passage blockages on Stackpole, Carpenter, English, Lake Ten, Johnson, Bulson, Starbird, and Fisher Creeks, including natural occurring waterfalls and unnatural culverts and dams as well as other hydrologic features such as areas of erosion, flood prone areas, channel structure etc.  Each creek varies in its hydrologic features, however all of them have at least one fish passage barrier and numerous perched outlets.  For detailed field notes, please refer to Appendix 3.
7
Water Quality

The intent of the Skagit Conservation District’s (SCD) Fisher/Carpenter Basin water quality monitoring program was to locate sampling stations along Fisher and Carpenter Creeks and their tributaries to show trends over time, both diurnally and seasonally.  Water quality data from the program has been described by parameter (fecal coliform, temperature, etc.) by discussing these changes.  The ultimate goal of the project is to protect, restore, and enhance water quality and fish and wildlife beneficial uses in the Fisher/Carpenter Basin.  
Background
As a result of the Department of Ecology’s (DOE) 303d listing, the DOE has been addressing fecal coliform bacteria and temperature impairments in Carpenter/Fisher Creeks through the Total Maximum Daily Load (TMDL) process. The DOE is in the process of establishing a TMDL for fecal coliform in the Lower Skagit River Basin, which will include load allocations for the Fisher/Carpenter Basins (Butkus, 2000).  The DOE has also completed a technical study as part of developing a temperature TMDL for Skagit River tributaries, which will include load allocations for Carpenter and Fisher Creeks (DOE, 2004).  

Besides agriculture, non-point sources to the drainage include urban development, surface mining (gravel extraction), and forestry practices.  Urban intensification, unstable slopes, and septic systems in unsuitable soils are probable causes for increased runoff from upland areas resulting in water quality degradation.  These impacts affect aquatic resources before they reach the flood plain, which is intensely diked and drained (Skagit County Public Works, 1997).  

A series of surveys were conducted in 1994 and 1995 by the DOE as part of the Lower Skagit TMDL study.  Analysis showed widespread elevated levels of fecal coliform bacteria, temperature, and turbidity in several tributaries, including the Fisher/Carpenter basin. (Pickett, November 1996).  While the results of Dissolved Oxygen (DO) sampling met the Water Quality Standards throughout the lower Skagit River, additional investigation in the tributary reaches was warranted after the data went through the quality assurance phase.  

Other than areas within the city limits of Mount Vernon that are serviced through the municipal sewer system, residents rely on septic systems for their sewage treatment.  Several small farm operations, including llamas, horses, sheep, and alpacas pose a potential threat to waterways due to poor waste management practices or by allowing uncontrolled animal access to waterways.   Commercial operations include one dairy and many small scale cattle (non-confined) operations.  

Water Quality Standards

All surface waters in the Fisher/Carpenter Creek watershed are considered “surface waters of the State of Washington.”   State water quality standards apply both to natural streams and ditched channels (Washington State 1997, Washington State Attorney General 1969). The Washington Class A Freshwater criterion applies throughout the Fisher/Carpenter watershed (Washington State 1992, WAC 173-201A-030). Characteristic uses for Class A waters are water supply, stock watering, fish rearing and spawning, wildlife habitat, recreation, and commerce. Selected water quality parameters and criteria are presented in Table 7.1.

Table 7.1 Selected Washington State Class A water quality

            parameters and criteria (Washington State 1997).

	Parameter
	Class A Freshwater

	Fecal coliform organisms
	Not to exceed geometric mean of 100 colonies per 100/ml; no more than 10% of samples may exceed 200 colonies per 100/ml

	Dissolved oxygen
	Shall exceed 8.0 mg/l

	Temperature
	Shall not exceed 18.0°C due to human activities

	Turbidity
	Shall not exceed 10% over natural background turbidity


7.2 
SCD’s In-House Water Quality Monitoring Program

Since October of 2004, the Skagit Conservation District has been monitoring twelve sites in the Fisher/Carpenter basin for standard water quality parameters including temperature, dissolved oxygen, turbidity, and fecal coliform.  The original monitoring plan called for a bi-weekly sampling schedule.  The requirement for the samples to be analyzed at an accredited lab (Skagit County Health Department) rather than at the DOE Padilla Bay facility, necessitated a change in schedule to once per month to fit the cost into the grant budget.

Objectives 

In order to identify and prioritize strategies for restoration and enhancement, a quantitative analysis of parameters has been undertaken at specific locations within the watershed.  Over the course of the study, the Skagit Conservation District has monitored the water quality at specific sites within the upper Carpenter basin.  The results were combined with available historical data, information from the ongoing Skagit County Public Works Monitoring Program, and findings from the Fisher/Carpenter Stream Team Monitoring Program that was designed and implemented by the Skagit Conservation District in the fall of 2005. 

Sites

The Monitoring Program focuses on non-point source pollution parameters within the Fisher/Carpenter watershed.  Sites on the main stem of Carpenter Creek and tributary reaches have been selected to address site-specific water quality issues.  The list below consists of site numbers, the WRIA identification for the streams to be sampled, and stream miles where applicable.  

· Fisher Creek WRIA 0181

· Site 1-BRFC -Fisher Creek Fisher Creek SM 3.08
· Site 2-FRFC-Fisher Creek at Franklin Road Skagit County Public Works site #48. SM1.3
· Lower Carpenter-WRIA #3.0179  (Carpenter Creek and tributary inputs)
· Site 3-16BC-Bulson Creek WRIA #3.0198-upstream Bulson Creek on Sixteen Lake Road 
· Site 4-BCBR-Bulson Creek on Bulson Road upstream of a dairy farm
· Site 5-DBCC-Carpenter Creek (Hill Ditch) at the downstream boundary of the dairy farm. Approximately SM 2.5

· Site 6-CEBC-Culvert east of the dairy (input to) SM2.9LB
· Site 7-UBCC-Carpenter Creek (Hill Ditch) upstream of the dairy farm. Approximately SM 3.1
· Site 8-CHCC-Carpenter Creek (Hill Ditch) Conway Hill bridge at SM 2.0

· Site 9-UMJC-Johnson Creek WRIA #3.0204 enters Carpenter Creek (Hill Ditch) at SM 3.55LB.   
· Site 10-UMSC-Sandy Creek WRIA #3.0205 enters Carpenter Creek (Hill Ditch) at SM 4.7 LB.  
· Site 11-UM10-Ten Lake Creek WRIA #3.0207 enters Carpenter Creek (Hill Ditch) at approximately SM 5.6 LB.  

· Site 12-GPCC-Carpenter Creek below Gravel Pit on Hickox Road SM 6.4 LB
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       Figure 7.2 – Sampling Sites – Circles 1-12 SCD In-House.  

          Triangles 1-4 Stream Team 

7.3
SCD’s Stream Team Citizen Water Quality Monitoring

Objectives 

The primary objectives of the Stream Team program are:

1. To inspire community stewardship in regards to water quality by educating local citizens about land use and non point sources of pollution by involving them in the process of water quality data gathering.

2. To develop and implement a routine sampling program that can be used to assess water quality trends, to characterize existing water quality of priority freshwater drainages, and to determine if water quality within the study area meets Washington State Water Quality Standards.

3. To document improvements in water quality as a result of the implementation of Best Management Practices on farmlands and the repair and/or replacement of failing septic systems.

4. To teach community volunteers the sampling and analytical techniques used by environmental professionals, how to manage the data collected and create a database, and the importance of establishing a long-term water quality monitoring program.

5. Information and data collected can be used as supplemental information to identify problems, possible sources of pollution, and potential solutions.

Sites
· Site 1-Big Fisher Creek – WRIA 3.0181 on Bulson Road - furthest upstream

· Site 2-Big Fisher Creek off Bulson Road – Boulton/Briggs property – access by permission

· Site 3-Big Fisher Creek on Starbird Hill Road 

· Site 4-Big Fisher Creek at Franklin Road SCD site #3 – also Skagit County Public Works site #48. SM1.3

7.4
Sources of Water Quality Degradation

There are no documented “point sources” of pollution in the Fisher/Carpenter Creek watershed. However, there are a variety of “non-point sources” of pollution in the watershed that could have the potential to degrade the water quality relative to the Class A freshwater Washington State Water Quality Criteria. In the uplands, non-point sources include stormwater runoff from roads and parking areas, areas where livestock congregate, manure storage areas, pet and wildlife waste, and run off from fertilizers, herbicides, and pesticides applied to both agricultural land and residential lawns and landscapes. Erosion resultant from unsound logging practices (prior to the Forest Practices Act RCW 76.09) and poorly functioning on-site septic systems are also believed to be a significant non-point source of pollutants. Blocking culverts and other obstructions impound water and reduce stream flow (SRSC, 2001).  The increase in impermeable surfaces in the watershed due to road building and home construction is likely partially responsible for reduced recharging of the aquifers and increased volume in storm flow.

Looking at previous studies and the data collected in the SCD monitoring program, the following observations can be made regarding potential sources of degradation of selected water quality parameters in the Fisher/Carpenter Creek watershed.  

Temperature
It is believed that elevated summer water temperatures in the streams and ditches in the basin are due to lack of vegetative cover, lack of surface water flow from the upland tributaries, and lack of groundwater inflow.  Loss of wetlands due to changes in land use is a likely contributor to the decrease in groundwater base flow.  
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Figure 7.31.  Temperature in º Celsius 

Less than 2% of the samples exceeded the standard of no more than 18º C for temperature.  That is likely due to the time of day the samples were taken and the shading capability of reeds canary grass. 

Dissolved Oxygen

The significant seasonal variability in dissolved oxygen in Carpenter Creek and its tributaries may be attributed to several potential factors. First, the very low summer base flow of water in the creek most likely consists mostly of phreatic inputs of groundwater, which is typically low in dissolved oxygen. Second, the elevated fecal coliform levels in some reaches suggest that it might be impacted by faulty on site septics as well as runoff from non-confined livestock areas and other non-point sources such as domestic pets and wildlife waste that typically have high nutrient concentrations. As bacteria in the creek metabolize the nutrients, they consume dissolved oxygen and decrease the oxygen concentration in the water.  Third, the removal of shading vegetation and its cooling effect along the stream systems increases the water temperature, decreasing the solubility of oxygen in the water.
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Figure 7.32  Dissolved oxygen in mg/L

Of the samples taken, 18% of the samples did not meet the minimum standard for dissolved oxygen levels. Nearly a quarter of those samples (24%) were taken at Site #7, UBCC (Upstream Boon, Carpenter Creek/Hill Ditch).  There is no shade along this reach and the slope is very low.  Reeds canary grass is thick along the banks and in the streambed, further slowing the movement of the water.  

Fecal Coliform

Without additional bracket sampling, no clear sources of fecal coliform contamination can be identified.  Potential sources include failing septic systems, uncontrolled animal access to streams, domestic pets, and wildlife.  
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Figure 7.33 Fecal coliform in cfu/100mL

Of the samples collected, 14% have been higher than the 100 colonies per milliliter allowed under state standards.  Site #1, BRFC (Bulson Road / Fisher Creek) had 24% of the exceeding levels.  This site is the furthest site upstream on Fisher Creek and is directly downstream of unrestricted cattle and horse access to the stream.  Upstream of the site is open pasture, with no shade available to the stream.  Of the remaining samples in excess of the standards, was at site 4 – CEBC (Culvert East / Bulson Creek), site 5 – DBCC (Downstream Boon - Carpenter Creek / Hill Ditch), site 6 – CNBR (Culvert North Bulson Road), and at site 12 – GPCC (below Gravel Pit – Carpenter Creek).  Twice at Site 1, three of the high levels were recorded on the same day (November12, 2004 and August 12, 2005), following sustained heavy rain.              
Turbidity

The potential sources of particulates and suspended sediment that contribute to turbidity in Fisher/Carpenter Creek include runoff from roads and other impervious surfaces, erosion of ditches and channel banks, erosion resultant from poor logging practices, and re-suspension of trapped particles and sediments during periods of high flow.
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Figure 7.34 Turbidity in NTUs

Spikes in turbidity occurred at Site 9 – UMJC (Upstream Mouth Johnson Creek), following periods of sustained heavy rain.  The 148 NTU reading at Site 9 on November 9, 2004, the entire county was under a flood watch. This reach of Johnson Creek has several issues that impact the stream and the surrounding property.  In portions of it, the stream is actually higher than the roadbed.  At times of high flow, the stream breaches its channel then flows across the road prior to entering Carpenter Creek.  Beavers are active in the area, impounding water both upstream of the mouth of Johnson Creek on Carpenter Creek and within Johnson Creek, reducing the flow.  During periods of low flow, Johnson Creek is often reduced to little more than a trickle.

7.5
Quality Assurance / Quality Control

As mentioned earlier, the original plan of bi-weekly sampling was changed to once per month due to budget constraints.  The cost of having the Fecal Coliform samples analyzed by an accredited lab (Skagit County Health Department rather than the facility at the Padilla Bay Research Reserve) was the driving factor.

pH was dropped from the plan as the borrowed meter was inaccurate and unable to be calibrated.  There were no funds available for a replacement.

There was one sampling date (February 15, 2005) when the turbidity levels were omitted from the results, due to faulty readings (false highs) on the Turbidimeter.  The batteries were changed in the meter and it was re-calibrated prior to further use.  

All water samples were obtained using clean (boiled) nalgene bottles, except for fecal coliform sampling, which was collected in sterilized/sealed bottles provided by the Skagit County Health Department.  Collected coliform samples were stored on ice prior to delivery to the Skagit County Health Department.  Samples were delivered within six hours of collection and analysis was begun the same day of collection.

Duplicate fecal coliform samples were taken at a rate of 20% throughout the length of the study.  As seen in other water quality studies, such as the ongoing Skagit County Public Works Monitoring Program, there was variability in results due to erratic loading that occurs naturally in stream systems.  The Winkler method for dissolved oxygen levels were run at a 10% rate.  Results were compared and showed consistently to be within a .3 mg/L range.  Dissolved oxygen levels were also cross-checked by using two different YSI meters at the same time, with like results.

Two stream reaches were characterized according to USDA/NRCS specifications from Technical Note 99-1, Stream Visual Assessment Protocol (USDA 1998).  They were at the Franklin Road site as a reference reach and along Johnson Creek.  The Johnson Creek site is highly impaired by land use and road building.  During periods of high flows, the creek tends to “blow out” of its channel, carrying high loads of sediment and gravels into the Carpenter Creek system.  The reach has been targeted for restoration and enhancement by Skagit County Public Works.

Data collected was entered into the Skagit CD’s database and is currently being entered into the Department of Ecology’s Environmental Information System, as directed in the Fisher/Carpenter TMDL Implementation Grant.  The spreadsheets were meticulously reviewed for accuracy by comparing field sheets with the database.  Errors in decimal placement were corrected prior to statistical analysis.

Comparisons of results obtained during the period of October 2005 and June 2006 by the Skagit Conservation District (SCD), Skagit County Public Works (SCPW), and the Skagit Stream Team (ST) were made at the Franklin Road site.  When possible, samples for SCD and SCPW were gathered simultaneously, using an Ecology approved collection bucket as split samples.  Variations in results with the Stream Team are likely due to the time of day or the day itself the samples were obtained.  Results used for comparison were chosen from the samples collected closest to the date of the SCD sampling.  The Stream Team also employs the membrane filtration for fecal coliform analysis while the SCD and SCPW samples were analyzed by the Most Probable Number (MPN) method at the Skagit County Health Department water lab.  

[image: image15.emf]DO mg/L

0

2

4

6

8

10

12

14

16

10/25/2005 11/25/2005 12/25/2005 1/25/2006 2/25/2006 3/25/2006 4/25/2006 5/25/2006

MONTH/YEAR

DO mg/L

SCD

SCPW

ST


            Figure 7.41 Comparison of results for dissolved oxygen in mg/L between the

Skagit Conservation District (SCD), Skagit County Public Works (SCPW), and The Stream Team (ST) between October 2005 and June 2006 at the Franklin Road site.
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Figure 7.42 Comparison of results for temperature in º Celsius between the

Skagit Conservation District (SCD), Skagit County Public Works (SCPW), and The Stream Team (ST) between October 2005 and June 2006 at the Franklin Road site.
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Figure 7.43 Comparison of results for fecal coliform as cfu/100mL between the Skagit Conservation District (SCD), Skagit County Public Works (SCPW), and The Stream Team (ST) between October 2005 and June 2006 at the Franklin Road site.

8
Fish and Wildlife Habitat

An inventory of common plant and animal species, and evaluation of habitat function and value for the Fisher/Carpenter Creek Watershed is described in the following paragraphs.  The various habitats include undeveloped areas shown in Figure 3.3 and upland wetlands shown in Figure 6.4.  Remaining forested areas consist of second-growth Douglas fir, Western red cedar, and various hardwoods.  In the late 1800s, the pasture areas were created by pulling and burning stumps in logged areas.  Pastures today contain a mixture of pasture grasses, native grasses, and invasive grasses and herbs.  As discussed in Chapter 6.4, wetlands occur in both pasture and forested areas where the hydrology and soil conditions retain surface runoff.

8.1
Species Inventory

Vegetation

Native vegetation in the Fisher/Carpenter Basin is formed of fairly young seral stands dominated by Douglas firand Western red cedar, and is fairly indicative of post-logging second growth forest conditions in the western hemlock zones of western Washington and northwestern Oregon (Franklin and Dyrness, 1973).  

Hardwoods are not common in the upland forested areas but are often seen in recently disturbed locations and riparian areas.  In these conditions, red alder and big leaf maple are most prevalent.  Understory plant communities, supported by the wet, mild, maritime climate of this zone, are mostly composed of Indian plum, red osier dogwood, vine maple, and various willow and rose species. Groundcovers commonly found within the basin are ferns, salal, and kinnikinnick.  Common wetland species include skunk cabbage, small-fruited bulrush, ninebark, twinberry and cattails.

Invasive exotics such as reed canary grass and Himalayan blackberry are found throughout the basin and are extremely abundant along the lower portions of both Fisher and Carpenter Creeks, nearly to the exclusion of any other species in some areas.

Wetland Heritage
There are two locations within the northeast portion of the watershed identified by the Natural Wetland Heritage for the existence of rare specie and/or because of a high quality wetland ecosystem (NWI, 2005).  Neither location is easily accessible to the public and is in the heavily forested area upland of the headwaters of Sandy and Johnson Creeks.  The Heritage survey ranks both sites as “Sensitive” which means that it houses a living thing that is vulnerable or declining in number and/or health and could become endangered or threatened in the state if efforts aren’t made to actively remove threats.   The species listed include Bristly sedge, Low elevation sphagnum bog species, Western hemlock, and Western Red cedar.
8.2
Evaluation of Habitat Quality

The upper reaches of Sub-basins 3,4,5,6,7,8 and 9 (Figure 6.1) contain large expanses of industrial forestlands.  These forestlands provide habitat for such mammals as deer.  Some reaches historically, and to a more limited extent today, provide habitat for salmonids.  While the pasture areas primarily serve for cattle grazing and growing hay in this area, isolated thickets of wild rose and other shrubs offer cover for songbirds and mammals like raccoon and deer.  There are large areas of pasture, particularly in Sub-basin 7, 8, 9, and 10, and the southern part of Fisher/Carpenter Creek Watershed.  Residential housing development is gradually fragmenting pasture habitat in other sub-basins.  Historic ditching affects the hydrology of the pasture areas, which has most likely reduced the overall area of upland wetland that occurred prior to settlement in the 19th Century.

Habitat quality in forested areas is gradually improving as the second growth forests mature.  Particularly good habitat exists in Sub-basin 3 and 5, where isolated stands of very large (possibly old-growth) fir and cedar have been noted, and in the upper reaches of Sub-basins 7, 8, and 9.  Smaller woodlots in other sub-basins are more fragmented, but still provide some habitat value, as many of them contain forested wetlands.  Due to wetland protection designations in the Washington Growth Management Act, it is probable that habitat conditions in at least some of these smaller woodlots will continue to improve over time, even as the surrounding upland pastures are more intensively developed.

Sub-basin 1 (Stackpole Creek) has little habitat value for fish.  There are essentially no riffles or pools, large woody debris, side channels, or other structural features that would provide habitat value.  Because dredging has deepened the creek it is disconnected from its floodplain.  Several drainage and roadside ditches feed into the reach, which results in a sharply peaked hydrograph pattern, and the reach typically runs dry in the summer.

In the English, Carpenter, Lake Ten, Sandy, Johnson, Bulson, Starbird, Big Fisher, and Little Fisher Creeks sub-basins, creek channels and adjacent riparian areas contain fish habitat features of varying function.  Features such as riffle and pool channel morphology, large woody debris in the channel, undercut banks, and diverse, mature communities of riparian vegetation are present throughout the three sub-basins.  In general, the frequency and quality of these features decreases in relation to an increase in development, with the highest quality fish habitat present in the areas relatively inaccessible to the public. 

The Hill Ditch system is the main detractor of overall good quality fish habitat within these reaches.  It is a diked and dredged channel that is disconnected from the floodplain because of the levee system keeping the stream within its banks over a distance of approximately 25,000 feet. This diked condition precludes the development of side channels, which act as “refuges” for fish during seasonal high water flows. 

A second condition that detracts from the fish habitat quality is the sharply peaked runoff hydrograph that characterizes flow in Hill Ditch.  Due to deforestation and extensive ditching along roads and in pastures in upstream areas, runoff drains very rapidly.  The resulting high flow velocities erode the banks and put stress on fish and aquatic invertebrate utilization of the creek. The peaked hydrograph also results in extreme dewatering of the channel during the dry season.

The third major negative habitat impact in Hill Ditch is perched, buried, undersized, and/or blocking culverts.  Sub-basins 1, 2, 3, 4, 7, 8, 9 and 10 all have one or more culvert issues that impact fish habitat.  Appendix 3 contains an inventory and description of these culverts.

8.3
Endangered Species Act  

Appendix 7 shows listed and proposed endangered and threatened species that the United States Department of Fish and Wildlife has identified in Skagit County.  Of these, the species that are most likely to be found in the Fisher/Carpenter Watershed are the Bald Eagle and the Lamprey.  In addition, Puget Sound Coho, a candidate species, has also been observed in both Fisher and Carpenter Creeks.
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Appendices

Appendix 1: Field Data

Fisher Carpenter Watershed Survey of Hydrologic Features

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Stackpole Creek
	
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Stackpole 01
	E. Hickox Rd
	?
	12" rcc road crossing culvert
	Collects roadside runoff from Sahale and E Hickox Rds.  Outlets to a dtich, 

	
	
	
	
	
	
	Outlet perched 3'.
	
	
	
	
	

	Stackpole 02
	E Hickox Rd
	?
	Field ditch
	
	
	Eroded field ditch thru pasture down hillside to Stackpole Creek.  No buffer

	Stackpole 03
	E Hickox Rd
	P95582
	18" rcc road crossing culvert
	Opposite # 20231 E. Hickox.   Collects runoff from Pamela Road to divide east of 

	
	
	
	
	
	
	Sahale Road.  Outlets to ditch. Outlet perched 1'.
	
	

	Stackpole 04
	E Hickox Rd
	P16265
	Field ditch
	
	
	Ditch through pasture to Stackpole Creek.  No buffer.
	
	

	Stackpole 05
	Stackpole Rd
	P16257
	18" road crossing culvert
	Stackpole Creek U.S. is ditch thru canary grass pasture.  DS 6' wide x 4' deep

	
	
	
	
	
	
	ditch lined with knotweed
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Lake Ten Creek
	
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Lake Ten 01
	Casc. Ridge Dr.
	P16603
	Lake outlet, 36" CPP culvert
	Outlet of Lake 10 is small.  New culvert under unpaved access road, not perched.

	
	
	
	
	
	
	Entire mountainside is logged, but required riparian buffer along creek seems ok.

	Lake Ten 02
	Casc. Ridge Dr.
	P107271
	48" CPM road crossing culvert
	Creek channel in OK shape.  Outlet perched 1'.  Narrow tree buffer (and some

	
	
	
	
	
	
	slash) on F/P, but not a big problem
	
	
	

	Lake Ten 03
	Grouse Drive
	P83858
	48" CMP road crossing culvert
	About 60' long, outlet perched 1'.  Probably a complete fish passage barrier.

	Lake Ten 04
	Casc. Ridge Dr.
	P16253
	Confluence with Carp. Crk
	About 150 u.s. of Casc. Ridge Dr. (not as shown on map). BFW 3', BFD 18".

	
	
	
	
	
	
	Small flow 7/22/04.  Decent forest cover, probably forested wetland on F/P.

	
	
	
	
	
	
	Sand accumulation at mouth.  No erosion.
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  English Creek 
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Engl. 01
	Casc. Ridge
	P119686
	culvert crossing
	
	Undetermined size CMP on "Alderbrook Lane,' area recently clearcut for future  

	
	
	
	
	
	
	residential development.  Area will increase runoff to upper Carp. Crk when devel.

	Engl. 02
	Ervine Rd
	P16240
	18" CPP road crossing culvert
	Logging road, newly logged area.  Small trib from west 5' BFW, 4" BFD drains 

	
	
	
	
	
	
	large salmonberry wetland.  Confluence with Carp. Creek about 100' d.s.

	
	
	
	
	
	
	The end of the logging road is 1.1 miles from Little Mountain Road jct.
	

	Engl. 03
	Ervine Rd
	P29743
	30" RCC road crossing culvert
	Outlet perched 2', small ravine Crk. BFW 11', BFD 12" medium gravel, not eroded

	Engl. 04
	Ervine Rd
	P29726?
	3' CMP road spur crossing culv.
	Road spur off Ervine Rd. Outlet not perched.  Crk BFW 12', BFD 1', gravel/small

	
	
	
	
	
	
	cobble, erosion not a problem
	
	
	
	

	Engl. 05
	Ervine Rd
	P29738
	4' CMP road crossing culvert
	Unmapped trib from wetlands to SE.  U.S. BFW 10', BFD 12", sand bed, salmon

	
	
	
	
	
	
	berry, alder cedar.  Outlet perched 17", 3' impassable rock drop below. Lots of 

	
	
	
	
	
	
	bank erosion/scour around outlet.  Probably a fish passage barrier.
	

	Engl. 06
	Ervine Rd
	P29699
	30" CMP road crossing culvert
	Culvert on east trib. of Carp. Crk.  Not perched, not eroded. SCD "Fish Stream"

	
	
	
	
	
	
	sign.  Creek DS of culvert BFW 12', BFD 18", gravel/cobble bed.  Good riparian 

	
	
	
	
	
	
	cover of skunk cabbage, salmonberry, vine maple, alder.
	
	

	Engl. 07
	Driveway
	P101277?
	 ?
	
	
	Unknown crossing.  No culvert or bridge located: no access to private land

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Carpenter Creek 
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Carp. 01
	Gaspard Ln
	P29797
	12' x 12' bridge road crossing
	Creosote timber bridge.  Channel under bridge armored, BFW 5', BFD 18"

	
	
	
	
	
	
	PEME wetland downstream. U.S. salmonberry (PSS wetland?) floodplain

	Carp. 02
	Little Mtn Rd
	P29781
	18" RC road crossing culvert
	Small trib from north crossing LM Rd, narrow alder and blackberry buffer

	Carp. 03
	Little Mtn Rd
	P29706
	18" CMP road crossing culvert
	Small drainage from wet area/blueberry fields north of LM road. (not mapped)

	Carp. 04
	Little Mtn Rd
	P101277
	?
	
	
	Unknown driveway crossing - not located because no access to land
	

	Carp. 5
	Eaglemont Dr.
	P104336
	Golf course - headwaters
	Eaglemont golf course is the headwater of north trib.   Extensive filling of wetlands

	
	
	
	
	
	
	when developed caused severe runoff, which since has stabilized. No info. on

	
	
	
	
	
	
	whether there is an issue with pesticides in runoff from greens, etc.
	

	Carp. 6
	Little Mtn Rd
	P29695
	Creek south of Eaglemont
	Crk. BFW 6', BFD 4" - 12", large gravel/small cobble bed, no erosion, good cover

	Carp. 7
	Little Mtn Rd
	P29707
	Lang's beaver ponds
	
	Extensive series of beaver ponds - owner says they plan to keep them intact

	Carp. 8
	
	P29707
	12" CMP forest road-crossing culv.
	Partially squashed culvert, completed buried at U.s. end.  Channel armored

	
	
	
	
	
	
	owner says creek floods here once each year.  Channel D.S. 6' wide with 4' high

	
	
	
	
	
	
	incised banks, eroded, concrete debris armoring
	
	

	Carp. 9
	Little Mtn Rd
	P29707
	Pond and dam overflow
	Part of creek is diverted into Lang's largest pond. Earth dam in questionable

	
	
	
	
	
	
	condition.  Pond overflow is a 3' rcc culvert.  Crown is about 3' below top of

	
	
	
	
	
	
	dam, invert perched 4', channel scoured DS.  Headgate (weir) elev. at inlet

	
	
	
	
	
	
	  is about at top of culvert.  L.O. says overflow at high Q is eroding the dam.

	Carp. 10
	Little Mtn Rd
	P29707
	24' x 12' driveway bridge
	Lang's driveway, 12" concrete slab bridge.  Not constricting crk.  Skunk cabbage,

	
	
	
	
	
	
	good vegetation cover, but only 15' from LM Road.
	
	

	Carp. 11
	Little Mtn Rd
	P29707
	18" rcc road crossing culvert
	Small scour hole at outlet.  Undersized - probably backs up water at Lang's 

	
	
	
	
	
	
	driveway - wetland conditions (skunk cabbage) on F/P upstream.  DS is forested.

	Carp. 12
	Little Mtn Rd
	P29707
	Dug pond and gravel pit
	Pond, with horse arena and gravel pit upslope, not buffers, etc.  Appears to be

	
	
	
	
	
	
	isolated from Carpenter Creek (no outlet culvert found)
	
	

	Carp. 13
	Little Mtn Rd
	P29719
	__" driveway crossing culvert
	(hasn't been field checked)
	
	
	
	

	Carp. 14
	Little Mtn Rd
	P29715
	52' x 9' railcar bridge and weirs
	Lee property.  Farm road over RR car bridge.  Two log grade control weirs below 

	
	
	
	
	
	
	bridge for 2'-deep pools DS, gravel bar US.  Salmon fry seen 7/15/04.  Channel

	
	
	
	
	
	
	D.S.BFW 11', BFD 18", gravel bottom, minor bank erosion.  Backwatered by

	
	
	
	
	
	
	beaver dam (Carp. 24)
	
	
	
	
	

	Carp. 15
	Little Mtn Rd
	P29715
	Pastures and PEME wetland
	Horse pastures either side of creek fenced by minimal buffer.  Pasture north of 

	
	
	
	
	
	
	creek is very muddy and or flooded, even in July, backwatered by beaver dam.

	Carp. 16
	Little Mtn Rd
	P29715
	Confluence of west trib.
	Trib from east side of Little Mtn runs through flooded pasture.  5' wide x 3' deep.

	Carp. 17
	Little Mtn Rd
	P29653
	Large headwater PFOW wetland
	Big intact PFOW wetland forms headwater of west trib.  Partially isolated by road

	Carp. 18
	Little Mtn Rd
	P29653
	18" rcc road crossing culvert
	Drains wetland under Little Mountain Road.
	
	
	

	Carp. 19
	Little Mtn Rd
	P29715
	Beaver Dam
	
	Perennial beaver dam backwaters creek & floods pasture.  L.O. has tried to

	
	
	
	
	
	
	remove it in the past but it gets re-built.  Creek DS of dam BFW 12', BFD 8", 

	
	
	
	
	
	
	sand/gravel bed.  Mostly dry 7/15/04, but has some freshwater mussels in it.  

	
	
	
	
	
	
	Large salmonberry PSS and alder wetland on F/P downstream.
	

	Carp. 20
	Little Mtn Rd
	P29715
	Horse access to creek
	
	South end of pasture, unfenced stock access - trampled/eroded bank.  Gravel bed

	Carp. 21
	Little Mtn Rd
	P29715
	Forested reach
	
	Typical forested reach.  BFW 16', BFD 18", some erosion at cut banks -max. 30' 

	
	
	P29727
	
	
	
	high.  Lots of gravel bars, pools, LWD, and salmonid fy.  Good riparian cover

	Carp. 22
	Little Mtn Rd
	P29731
	34' x 14' railcar bridge
	
	Channel at bridge BFW about 12', banks armored with riprap.
	

	Carp. 23
	Little Mtn Rd
	P29678
	Typical reach conditions
	Mount Vernon forestland.  Typ. BFW 11', BFD 2', F/P > 100' wide.  Cut banks 30" 

	
	
	
	
	
	
	to 4' max.  Several pools up to 30" deep, many salmonid fry.  Also heron, frogs,

	
	
	
	
	
	
	deer.  Several old tires in creek.  Bank soils are silty loam with clay lenses in

	
	
	
	
	
	
	places.  Buried LWD preserves channel structure.
	
	

	Carp. 24
	E. Hickox Rd
	P29678
	Typical reach conditions
	Valley / channel slope increases in vicinity of MV ropes course.  Typ. BFW 13',

	
	
	
	
	
	
	BFD 15", F/P 40' (narrower). Large cobble bed, no bank erosion.  Further down-

	
	
	
	
	
	
	stream valley narrows to BFW 10', BFD 18", F/P 30' with large cobble/small

	
	
	
	
	
	
	boulder bed.  Good riparian cover.  Fewer fry but many caddis fly larvae.

	
	
	
	
	
	
	One large eroded face on right bank meander, 20' high.  Erosion not too active.

	
	
	
	
	
	
	Creek at archery range:  BFW 14', BFD 18", FPW 75', cobble bed, nice riffles,

	
	
	
	
	
	
	meanders, gravel bars, not eroded.  Mature cottonwoods and alder on floodplain.

	Carp. 25
	E Hickox Rd
	P___
	10' CMP road crossing culvert
	New 98' long culvert at gravel pit access road.  Slope good but needs more rock/

	
	
	
	
	
	
	gravel in bed.  Constructed rock sill 10' DS from outlet drops 2.6' to bottom of 

	
	
	
	
	
	
	small pool  IE 18" above pool use 7/22/04.  Prob. a partial barrier, but plenty of fry

	
	
	
	
	
	
	seen here and upstream 6/29 & 7/22. Leland Reese says culvert installed 1990

	
	
	
	
	
	
	after previous 3' diam. Culvert blew out in flood.  Previous floods eroded banks,

	
	
	
	
	
	
	including a now-stabilized cut left bank 50' DS.
	
	

	Carp. 26
	Stackpole Rd
	Various
	right bank armoring and fill
	Creek between E. Hickox and Cascade Ridge Rd. BFW 15' - 18' , BFD 12"- 18", 

	
	
	
	
	
	
	f/p 30-50'.  Small (2' cut banks, small pools, debris jams.  Along right bank some 

	
	
	
	
	
	
	armoring and concrete fill.  Gravel road and camping area right to creek bank with

	
	
	
	
	
	
	no buffer.  At other places, decent 2nd growth forest buffer or ivy & blackberry

	
	
	
	
	
	
	hedges.  See field notes.  
	
	
	
	

	Carp. 27
	Stackpole Rd
	P16253
	Left bank trib and fill
	
	Small seasonal trib. Left bnk 12" wide x 4" deep. Dry in July.  On right bank is

	
	
	
	
	
	
	concrete fill and wood shed, ivy and blackberry (#20374 Stackpole Road)

	Carp. 28
	Stackpole Rd
	P16253
	Confl. Of Lake Ten Creek
	Left bank about 150' u.s. of Casc. Ridge Road.  BFW 3', BFD 18", small flow 

	
	
	
	
	
	
	7/22/04.  Decent forest cover.  Sand accum. at mouth, no scour.
	

	Carp. 29
	Casc. Ridge 
	P16253
	7' CMP road crossing culvert
	42' long, some rock, gravel in bed but not enough.  About 8' d.s. is a rock sill

	
	
	
	
	
	
	stepping down to a pool (not a fish barrier).  Knotweed along road shoulder.

	Carp. 30
	Stackpole Rd
	P16277
	Confluence with Stackpole Crk
	About 50' DS of road crossing. Creek is a ditch, 6' wide x 4' deep clogged with 

	
	
	
	
	
	
	knotweed and canary grass.  Carp. Crk DS is clogged with blackberry and 

	
	
	
	
	
	
	nightshade.
	
	
	
	
	

	Carp. 31
	Stackpole Rd
	P16275
	Water withdrawal
	
	Small water intake pipe and pump at #20338 Stackpole Rd.
	

	Carp. 32
	Stackpole Rd
	P16297
	#20326 SP Rd Driveway bridge
	24' x 12' wood bridge.  No buffer on left bank (road on right bank). Channel  

	
	
	
	
	
	
	clogged with nightshade (Densmore)
	
	
	

	Carp. 33
	Stackpole Rd
	P101006
	#20302 SP Rd driveway bridge
	24' x 16' concrete bridge.  No buffer, channel clogged with vegetation (Urling)

	Carp. 34
	Stackpole Rd
	P16295
	# 20274 SP Rd. driveway bridge
	20'x 12' wood bridge.  No buffer, channel clogged with veg. (Sanchez/Northey)

	Carp. 35 
	Stackpole Rd
	P16301
	#20250 SP Rd driveway bridge
	16' x 16' concrete bridge, open pasture, no buffer (White)
	
	

	Carp. 36
	Stackpole Rd
	P16283
	#20196 SP Rd driveway bridge
	20' x 30' wide, falling apart (Roque)
	
	
	

	Carp. 37
	Stackpole Rd
	P16278
	#20156 SP Rd driveway bridge
	12' x 20'wood bridge.  Trees on hillside reach to left bank s. of here.  Blueberry 

	
	
	
	
	
	
	farm across road to west (Pearson)
	
	
	

	Carp. 38
	Stackpole Rd
	P16319
	#20134 SP Rd driveway bridge
	New 12' x 20 steel "Janicki" bridge.  Tree buffer on left bank, channel not as 

	
	
	
	
	
	
	clogged with vegetation (Faley)
	
	
	
	

	Carp. 39
	Casc Rdg Ct.
	P108102 etc
	Detention wetland and NGPA
	Constructed detention wetland and overflow to NGPA wetland, prob. seeps to CC

	Carp. 40
	Kanako Ln
	P16314
	Road crossing bridge
	
	50' x 30' wood girder bridge.  Girders 5' high.  Lots of salmonid fry seen below 

	
	
	
	
	
	
	bridge 7/22/04.  BFW about 25'.  Channel clogged with vegetation.  Lots of water 

	
	
	
	
	
	
	seeping out of left bank from drainage from wetlands on hillside to east.

	Carp. 41
	Kanako Ln 
	P16584
	Confluence of Sandy Creek
	Sand accumulation, clogged with canary grass and blackberry.  Start of Hill Ditch


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Johnson Creek 
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Johnson 01
	Johnson Rd
	P16580
	Natural falls/LWD
	
	Natural fish passage blockages.  Other? (Don?)
	
	

	
	
	P16643
	
	
	
	
	
	
	
	
	
	

	Johnson 02
	Johnson Rd
	P16643
	Natural channel
	
	Just above aggrad. zone,  BFW = 9', BFD 6", FPW about 25'
	

	Johnson 03
	Johnson Rd
	P16598
	Re-routed channel
	
	20001 Johnson Rd. Farm buildings and home built on F/P of creek.. Creek routed

	
	
	
	
	
	
	along left edge of F/P.  Canary grass grown up over PEME wetland pasture.

	
	
	
	
	
	
	Probably a lot of subsurface seepage.
	
	
	

	Johnson 04
	Johnson Rd
	P16713
	Aggraded channel
	
	Severely aggraded channel about 2' higher in elevation than surrounding F/P;

	
	
	
	
	
	
	frequently overtops berm and floods road.  BFW 20', BFD 8", sand and small cobble.

	
	
	
	
	
	
	cobble.  Flow mostly subsurface in summer.
	
	
	

	Johnson 05
	Johnson Rd
	P16713
	6' CMP road crossing culvert
	About 40' long.  Inlet filled (40" depth) with sand / gravel.  Outlet dredged Fall '04

	
	
	
	
	
	
	U.S. of culvert, creek BFW 8', BFD 30" - constrained between road and hillside

	Johnson 06
	Johnson Rd
	P16713?
	Confluence with Hill Ditch
	Flat grade, sediment delta dredged out Fall '04. Continuing problem area for

	
	
	
	
	
	
	flooding.
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Sandy Creek 
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Sandy 01
	Kanako Ln
	P16584
	4' CMP road crossing culvert
	Gravel bed, not blocking
	
	
	
	

	Sandy 02
	Kanako Ln
	P16584
	No buffer along road
	
	Sandy Creek diverted north along K Lane.  BFW 6', BFD 18". Gravel/cobble 

	
	
	
	
	
	
	bed.  Right bank armored, within 10' of road.  Road about 3' higher than creek

	
	
	
	
	
	
	bed. Blackberry hedge along left bank, some erosion along left bank.
	

	Sandy 03
	Kanako Ln
	P16584
	42" CMP driveway culvert
	22' long culvert to #19046 Kanako Lane.  Not a fish passage barrier
	

	Sandy 04
	Kanako Ln
	P16584
	Confluence with Hill Ditch
	Confluence area has accumulated sediment and clogged with canary grass.


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Bulson Creek - South Fork
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Bulson SF 01
	Bulson Rd
	P17684
	headwaters
	
	 Upstream creek originates in pasture wetland area
	
	

	Bulson SF 02
	Bulson Rd
	P17421
	Farm Pond
	
	(Field check).  
	
	
	
	
	

	Bulson SF 03
	Bulson Rd
	P17422
	1' rcc road crossing culvert
	Undersized.  PSS wetland on F/P U.S.(water backed up).  Houses on uplands

	Bulson SF 04
	Bulson Rd
	P17391 - 
	Alpaca pasture with no buffer
	Hobby farms; alpaca grazing in PEME wetland, creek partially fenced 
	

	
	
	P17393
	
	
	
	but no buffer either sides.  Expensive large houses on uplands.
	

	Bulson SF 05
	English Rd
	P17141
	36" rcc road crossing culvert
	Undersized culvert under a large road fill.  Inlet partially blocked with gravel.  U.S.

	
	
	
	
	
	
	channel BFW about 7', BFD 8" FPW 20' gravel bed.  OK forest on slopes of ravine

	
	
	P118058
	
	
	
	Outlet nearly completely blocked with gravel and branches.  Impassible to fish.    

	
	
	
	
	
	
	Observed salmonid fry in pool D.S. of culvert 10-29-04
	
	

	Bulson SF 06
	English Rd
	P117119
	Confluence with Middle Fork
	(no site visit)
	
	
	
	
	

	Bulson SF 07
	SR 534
	P99255
	6' steel road crossing culvert
	New, with 6" gravel in bed.  Not blocking.  Adequate forest buffer upstream

	Bulson SF 08
	SR 534
	P16679
	Concrete fishway
	
	County installed concrete pool and weir fishway at culvert outlet in 2000(?)

	
	
	
	
	
	
	Channel d.s. of fishway gravel & cobble bed, BFW 14', BFD 12", F/P >100'

	
	
	
	
	
	
	Intact cedar and salmonberry forest
	
	
	

	Bulson SF 09
	Okerlund Dr.
	P16685
	Confluence of N, S Frks
	Forested area designated as PCA.  (No site visit)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Bulson Creek - Middle Fork
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Bulson MF 01
	SR 534
	P17162
	Gravel quarry
	
	Wilder Construction Co. quarry.  Seasonal drainages eventually flow to PFOW

	
	
	
	
	
	
	wetlands and then crk. No major runoff problems noted April '04 site visit.

	Bulson MF 02
	SR 534
	several
	highway runoff
	
	SR 534 runs along the creek, minimal or no buffer along shoulder in places.

	
	
	
	
	
	
	Creek floodplain is primarily PSS or PFOW wetland.
	
	

	Bulson MF 03
	English Rd
	P17098
	Road crossing culverts
	Four culverts: 36" CMP, 30" rc, plus 24" CMP overlfow and 24" rc overflow.  All

	
	
	
	
	
	
	are partially blocked with sediment, evidence of flooding.
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Bulson Creek - Main (North) Fork
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Bulson NF 01
	Estate Drive
	P105737
	42" CMP road crossing culvert
	Not perched.  OK buffer. Note u.s. creek location on tax map is incorrect

	
	
	
	
	
	
	Rock-lined road swales drain to Lake 16 and creek
	
	

	Bulson NF 02
	Lake 16 Lane
	P83818
	 ___ Road crossing culvert
	Forested floodplain, channel in good shape
	
	
	

	Bulson NF 03
	Lake 16 Rd
	P17147
	Reference condition?
	
	U.S. of road, crk runs through little valley of mature fir and cedar.  Bed is either

	
	
	
	
	
	
	gravel or on ledge, meandering, pools, LWD.  FPW 25', BFW 20', BFD 12" typical

	Bulson NF 04
	Lake 16 Rd
	P17158
	3 x 36" CMP road culverts
	Culverts about 36' long, outlets perched about 18" above small scour pool

	Bulson NF 05
	Lake 16 Rd
	P16640
	Houses - creek modifications
	About 300' of channel D.S. of road with several modifications.  One roof drain, 

	
	
	
	
	
	
	2, 2" PE water intake pipes, two sections of R. bank armored with timber and 

	
	
	
	
	
	
	concrete blocks, a small concrete block dam.  No obvious septic seepage noted

	Bulson NF 06
	Hermway Hgts
	P16689
	Waterfall - fish pass. blockage
	Behind house #20810 HH Rd, an approx. 60' high water fallover natural ledge

	
	
	
	
	
	
	Some dumping or yard waste and eroded banks U.S. (in a steep wooded ravine)

	Bulson NF 07
	Okerlund Dr
	P16685
	Confluence of N, S Frks
	Forested area designated as PCA.  (No site visit)
	
	

	Bulson NF 08
	Bulson Rd
	P16683
	Driveway bridge
	
	Driveway to #20825 Bulson Rd.  30'(?) bridge.  U.S. channel BFW 10', BFD 18"

	
	
	
	
	
	
	50' F/P.  Left F/P rcg, right F/P forested.  Channel partially clogged with rcg

	Bulson NF 09
	Bulson Road
	P16674
	Canary grass floodplain
	D.S. of driveway bridge, wetland floodplain grown over with rcg and blackberry.

	Bulson NF 10
	Bulson Road
	P16740
	2 X 36" RCC road culverts
	About 30' long, floods frequently (undersized).  Low road profile.  Cty gauging stn.

	Bulson NF 11
	Bulson Road
	P16740
	Dredged channel
	
	D.S. of road, BFW 8', BFD 12", FP about 80' - PEME wetland, gravel channel, 

	
	
	
	
	
	
	dredge spoils on right bank - gravel aggradation.
	
	

	Bulson NF 12
	Bulson Road
	P16739
	Boon Dairy
	
	SCD WQ monitoring here.  No buffer on channel.  Dairy barns on upland terrace.

	Bulson NF 13
	Bulson Road
	P16739
	Confluence with Hill Ditch
	Farm bridge and manure line crossing of Hill Ditch.  No buffer.
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Starbird Creek
	
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Starbird 01
	Tyee Rd
	P17364
	18" CPP culvert, farm pond
	Culvert under Tyee Road; unmapped trib to Starbird Creek
	

	Starbird 02
	Tyee Rd
	P17361
	PEME wetland
	
	North of Tyee Road, all reed canary grass
	
	
	

	Starbird 03
	Tyee Rd
	P17386
	PFOW wetland
	
	Large wetland both sides of road - cedar, alder, salmonberry, frogs
	

	Starbird 04
	Tyee Rd
	P17386
	24" RCC culvert
	
	
	
	
	
	
	
	

	Starbird 05
	Tyee Rd
	P17386
	Old RR grade
	
	Pilchuck Tree Farm access road along old English RR grade,  creek probably

	
	
	
	
	
	
	relocated along quarter section line east of rr grade
	
	

	Starbird 06
	Starbird Rd
	P17386
	PEME wetland
	
	PFOW opens up into an abandoned pasture/canary grass wetland downstream,

	
	
	
	
	
	
	Potential CREP buffer site
	
	
	
	

	Starbird 07
	Starbird Rd
	P113102
	Road culverts
	
	24" RCC, 24" CMP; PSS wetland north of road
	
	
	

	
	
	P17767
	
	
	
	Creek through pasture - no buffer for about 200 feet, then enters forest

	Starbird 08
	Starbird Rd
	P17764
	24” culvert
	
	
	Deeply buried culvert at sharp corner/intersection with Odessa Road.  

	
	
	
	
	
	
	Outlet perched 1' with small plunge pool.  Probable fish passage barrier

	Starbird 09
	Starbird Rd
	P17764
	Forested ravine
	
	Small, steep ravine with good alder and cedar cover, gravel bed
	

	Starbird 10
	Starbird Rd
	P17837
	18" rcc culvert
	
	Undersized culvert under SB road.  Rock armoring at outlet blocks passage,

	
	
	
	
	
	
	but logged over ravine upstream is too steep for habitat.
	
	

	Starbird 11
	Starbird Rd
	P17836?
	Driveway along creek
	
	#21730 SB Rd. New gravel driveway alongside/within 10' of creek.  Needs a buffer

	Starbird 12
	English Grade
	? (Sno Cty)
	24" rcc culvert
	
	At county line.  Culvert outlet buried 18" with gravel.  Upstream drains from a 

	
	
	
	
	
	
	PEME pasture wetland.  L.O. planted firs on upland slopes of pasture
	

	
	
	
	
	
	
	Small ravine downstream, good riparian forest.  BFW 5', BFD 8", gravel bed.

	Starbird 13
	Starbrook Lane
	P17833
	36" CMP road culvert
	
	Culvert not perched, good riparian buffer.  Creek downstream is mis-mapped

	
	
	
	
	
	
	on tax parcel sheet.  Seems to flow into a large forested wetland east of Fremali

	
	
	
	
	
	
	Lane and then ends.  Does not cross Fremali Ln and is not a trib. of Starbird Cr.

	Starbird 14
	Fremali Lane
	P17789
	5' cmp culvert
	
	BFW of creek near crossing about 12', BFD about 3'.  Narrow buffer of alder and

	
	
	P17794
	
	
	
	spirea.  Horse, sheep pastured on 2 lots ds of crossing - could use wider buffers.

	Starbird 15
	Fremali Lane
	P17800
	12" CMP culvert
	
	Drains small seasonal swale under Fremali Lane
	
	

	Starbird 16
	Starbird Crk Ln
	P17786
	24" CMP culvert (left)
	
	Left culvert perched 1 foot, right culvert perched 2' - should determine if this is a

	
	
	
	30" CMP culvert (right)
	
	fish passage barrier.
	
	
	
	
	

	Starbird 17
	Bulson Road
	P83085
	8' RC culvert
	
	Culvert OK, channel in good shape - gravel bars, etc..  Big cedars, etc. on F/P 

	Starbird 18
	Bulson Road
	P83085
	Pond outlet
	
	(Haven't visited the site yet)
	
	
	
	

	Starbird 19
	Bulson Road
	P83086
	confluence with Fisher Crk
	(Haven't visited the site yet)
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Fisher Creek
	
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Road
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Fisher 01
	24th Ave. NW
	
	2' CMP culvert crossing
	Small unmapped trib through logged over area growing back up in blackberry, etc

	Fisher 02
	English Grade Rd
	
	2' CMP culvert crossing
	Unmapped trib. Downstream of EG Rd BFW 2', BFD 6" in mature cedar forest

	Fisher 03
	24th Ave. NW
	
	2' RCC culvert crossing
	Southernmost trib of Fisher.  Little ravine with natural ledge creek bed.  Culvert

	
	
	
	
	
	
	outlet perched (above ledge) about 1 foot - probably blocking.  Mature cedars.

	Fisher 04
	English Grade Rd
	
	18" RCC crossing
	
	This trib. US of road blackberry thicket. DS of road culvert outlet broken, perched

	
	
	
	
	
	
	about 1 ft.  Minimal alder buffer in pasture, cattle grazing near creek. No fencing?

	Fisher 05
	English Grade Rd
	
	Trestle Bridge
	
	Middle upper fork crossing in well forested ravine.  Channel in good shape, gravel

	
	
	
	
	
	
	gravel and cobble bed, meandering channel, mature trees on F/P
	

	Fisher 06
	324th ST. NW
	
	Farm pond
	
	Small dug pond on left bank.  Seems to be filled by creek - either pumped or 

	
	
	
	
	
	
	diverted, but does not block creek
	
	
	
	

	Fisher 07
	324th St. NW
	
	4' CMP culvert crossing
	Creek banks at inlet actively eroding, culvert partially filled with gravel.  Bank

	
	
	
	
	
	
	stabilization?  How is this affected by the dug pond?
	
	

	Fisher 08
	324th St. NW
	
	Confluence of N & S tribs
	In forest - haven't visited yet
	
	
	
	

	Fisher 09
	Brandstrom Rd
	
	Roadside ditch
	
	Creek runs about 100' north along road in an eroding ditch - sediment source

	Fisher 10
	Brandstrom Rd
	
	4' CMP culvert crossing
	DS of road, creeks run through pasture with minimal alder and spirea buffer. 

	
	
	
	
	
	
	A lot of reed canary grass in channel.  Potential CREP site
	
	

	Fisher 11
	324th St. NW
	
	2' CMP culvert crossing
	Moderately incised channel in pasture.  Essentially no buffer.  Near pipeline route

	Fisher 12
	44th Ave. NW
	
	Gas pipeline route
	
	Creek runs through open pasture with no riparian buffer.  Check location of 

	
	
	
	
	
	
	pipeline ROW and their requirements related to planting a buffer.
	

	Fisher 13
	Bulson Road
	P17746
	5' CMP culvert with 
	
	Main (lower) culvert partially filled with sediment.  Upper (overflow) culverts 

	
	
	
	2 30" CMP overflows
	
	outlet direct to pasture
	
	
	
	

	Fisher 14
	West Bulson Rd
	P17746
	Seasonal swale
	
	Swale through a cow pasture connects to road ditch, then to Fisher Creek

	Fisher 15
	Bulson Road
	P17746
	Unfenced cattle access
	Riparian area nearest the culvert outlets is not fenced, allowing cattle access

	
	
	P17744
	No buffer along creek
	
	Cow pasture with no buffer.  Fenceline at creek bank minimally excludes cattle.

	Fisher 16
	Bulson Road
	P17730
	20' x 10' driveway bridge
	AT # 23502 Bulson Road.  Wood bridge, channel ok.  Lawn on RB F/P floods.

	Fisher 17
	Bulson Road
	P83086
	Confluence with Starbird
	(Same as ID No. Starbird 19.  Haven't visited site yet)
	
	

	Fisher 18
	Starbird Road
	P17692
	Incomplete buffer
	
	A few cedars in pasture on right bank, but RB buffer should be improved (LB ok)

	Fisher 19
	Starbird Road
	P17689
	4' rcc culvert under SB Rd
	
	
	
	
	
	
	

	Fisher 20
	Starbird Road
	P17689
	Fishway, incomplete buffer
	County log weir fishway.  L.o.'s minimal tree buffer should be improved. 

	Fisher 21
	Starbird Road
	P17696
	Seasonal trib through PEME
	Unmapped seasonal trib under SB road and through open pasture wetlands

	Fisher 22
	Starbird Road ?
	P17690
	RR flat car bridge
	
	Bridge over Fisher Creek - unpaved forest road, probably to access pipeline

	Fisher 23
	Starbird Road ?
	P17425
	Gas pipeline crossing
	
	
	
	
	
	
	
	

	Fisher 24
	Bulson Road ?
	P17425 ?
	Eroding bank
	
	Actively eroding right bank at sharp meander.
	
	
	

	Fisher 25
	Starbird Road
	P17413
	Creek confluence
	
	Confluence with unmapped seasonal trib (left bank)
	
	

	Fisher 26
	Bulson Road ?
	P17413
	
	
	
	Relatively pristine reach of creek.  Mature 2nd growth forest, bed is cobble and

	
	
	
	
	
	
	small boulder with LWD, pools, gravel bars, etc.  BFW 10'-15', 25'-30' in places, 

	
	
	
	
	
	
	BFD 2' - 3'. F/P width around 50; (ravine)
	
	
	

	Fisher 27
	Bulson Road
	P17407
	Clear cut to right bank
	
	Large clear cut on right bank with minimal if any buffer.  Did DNR permit this?

	Fisher 28
	North Starbird Rd
	P116185
	Eroding left bank
	
	Left slopes of ravine have several steep slumps/blow outs.  Area designated as

	
	
	et al.
	
	
	
	NGPA - important to enforce 200' set backs.
	
	
	

	Fisher 29
	North Starbird Rd
	P17478
	Road culverts
	
	18" CPP culvert drains pasture swale across Bella Vista Ln. to 36" CMP under N.  

	
	
	
	
	
	
	St. Rd. Joins road ditch under 18" CPP to form trib.
	
	

	Fisher 30
	North Starbird Rd.
	P119001
	Riparian buffer
	
	At parcel S end a few cedars on RB, blackberries on LB.  Good buffer at N. end

	Fisher 31
	Cedardale Rd
	P119001
	Trib confluence
	
	Confluence of trib from North Starbird Road development.  BFW 5', BFD 18"

	
	
	
	
	
	
	large cobble bed (must get a lot of scour at times)
	
	

	Fisher 32
	Cedardale Rd
	P119001
	Iron sulfide seep
	
	Left bank seep of orange filament algae with septic smell
	
	

	Fisher 33
	Cedardale Rd
	P17462
	8'x8' rcc box culvert
	
	Creek U.S.: cobble, BFW 30', BFD 3', F/P about 50' wide, slightly incised, 

	
	
	
	
	
	
	forest cover
	
	
	
	
	

	Fisher 34
	Cedardale Rd
	I-5 ROW
	Fishway
	
	
	Concrete pool and chute fishway constructed by WDFW
	
	

	Fisher 35
	I-5
	I-5 ROW
	culverts?
	
	
	Culverts under I-5 (check)
	
	
	
	

	Fisher 36
	Franklin Rd
	P17459
	Junkyard, minimal buffer
	Right bank has minimal buffer between junk yard.  Channel looks OK
	

	Fisher 37
	Franklin Rd
	P17467
	Box culvert
	
	
	RCC box culvert, size?  Not blocking.  Creek downstream in good shape with 

	
	
	
	
	
	
	gravel/cobble bed and mature tree buffer.
	
	
	

	Fisher 38
	Franklin Rd
	P17518
	Confluence with Little Fisher
	POFW - alder, salmon berry wide floodplain.  Just below confluence, left bank

	
	
	
	
	
	
	is a riprap-armored dike.  A few rootwads installed on l bank for habitat features

	Fisher 39
	DD3 dike
	P175189
	Confluence with Hill Ditch
	
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Little Fisher Creek - East Fork
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	LF E Frk 01
	W. Bulson Rd
	P17739
	Farm ponds, wetlands
	Headwaters of east trib of E. Fork LF Crk.  PSS/PFOW wetlands, two farm ponds

	LF E Frk 02
	Starbird Rd
	P17703
	Pasture, no buffer
	
	PEME wetlands in pasture with no buffer, creek ditched before flowing under I-5

	LF E Frk 03
	I-5
	I-5 ROW
	4' CMP culvert
	
	Very long (>300') run under I-5 through culvert. Unknown if a velocity barrier.

	LF E Frk 04
	Pacific Hwy S.
	I-5 ROW
	Confluence with E. Fork
	Confl. with E. Fork.  BFW below confl. 6', BFD 2' gravel bottom,  Headcut (Item# 12)

	LF E Frk 05
	324th St. NW
	
	Culvert and wetland
	
	2' ? Culvert under road, inlet & outlet buried.  Extensive cedar, spirea, salmon-

	
	
	
	
	
	
	berry wetland along floodplain both sides (culvert undersized?)
	

	LF E Frk 06
	County Line Rd
	P90029
	Wetlands
	
	
	D.S. of road, extensive PSS wetland and forested floodplain.  U.S.of road, creek

	
	
	(Sno Cty)
	
	
	
	ditched along driveway fill.  Mostly PFOW except where filled by houselots.  A few

	
	
	
	
	
	
	cows grazing on yards, creek fenced
	
	
	

	LF E Frk 07
	County Line Rd
	P90029
	Road crossing culverts
	2 x 24" rcc culverts
	
	
	
	
	

	LF E Frk 08
	Bruun Rd
	P17661
	
	
	
	Old pasture grown up as rcg PEME with narrow spirea/willow buffer.   
	

	
	
	P17666
	
	
	
	BFW about 4', BFD 8", sandy bottom.  Resident (B. Quist) says no fish ever seen 

	
	
	
	
	
	
	in the creek in that area.
	
	
	
	

	LF E Frk 09
	Bruun Rd
	P17667
	2' CMP culvert road crossing
	About 30' long, outlet percehd 6". D.S. creek along back yard with no buffer

	LF E Frk 10
	Bruun Rd
	P17660
	3' CMP driveway culvert
	About 20' long, not blocking.  Creek channel clogged with rcg and willow.

	LF E Frk 11
	Pacific Hwy S.
	P17616
	4' CMP road culvert
	
	About 150' long under Pac Hwy S.  No buffer d.s., blackberry thicket u.s.

	LF E Frk 12
	Pacific Hwy S.
	I-5 ROW
	Head cut
	
	
	Small (about 12") headcut u.s. of confluence with E. trib.  Scour area?
	

	LF E Frk 13
	Milltown Rd
	I-5 ROW
	5' CMP culvert road crossing
	About 150' long under Milltown Rd.  Narrow tree buffer l. bank, I-5 shoulder

	
	
	
	
	
	
	along R bank.  Probably a velocity barrier
	
	
	

	LF E Frk 14
	Bonnie View Rd
	P17584
	5' CMP culvert road crossing
	Over 150' long, massive road fill in natural forested ravine.  Prob. velocity barrier

	
	
	P17603
	
	
	
	Crude rock weir structure at inlet.  Needs weirs or baffles in culvert at least

	LF E Frk 15
	Clarence Rd
	P17622
	8' CMP culvert road crossing
	Concrete wingwalls at inlet, gravel in bed.  U.S. forested (cedar) buffer in good

	
	
	
	
	
	
	shade.  D.S. one lawn on right bank with no buffer, but otherwise ok
	

	LF E Frk 16
	Franklin Rd
	P17475
	Natural fish passage barrier
	LWD in creek bed forms about a 3' fall, good gravel bed accum. U.S.  Forested

	LF E Frk 17
	Franklin Rd
	P17469
	4' RCC culvert road crossing
	Outlet perched 2', somewhat blocking
	
	
	

	LF E Frk 18
	Franklin Rd
	P17469
	Channel above confluence
	BFW about 15', nice gravel bed, Decent tree buffer for 100', then opens into fields

	LFF E Frk 19
	Franklin Rd
	P17469
	Confluence with West Fork
	Open pasture in small valley. No buffer or fencing.  Cattle trample and poop 

	
	
	
	
	
	
	in creek.  Lots of juncus.  Good gravel bed.  Excellent site for CREP.
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Little Fisher Creek - West Fork
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	LF W Frk 01
	324th St. NW
	
	6' CMP culvert road crossing
	Creek channel about 8' BFW, low gradient, mucky. Extensive PFOW F/P wetland

	LF W Frk 02
	County Line Rd
	
	Farm pond and dam
	
	Old concrete dam impounds creek - complete fish passage barrier.  Steel grating

	
	
	
	
	
	
	bridge over creek d.s. of dam (O'Malley property)
	
	

	LF W Frk 03
	County Line Rd
	P17585
	4' CMP road crossing culvert
	Thick forest and blackberry hedge upstream - no access to creek
	

	LF W Frk 04
	Milltown Rd
	P17633
	4' rcc box culvert road crossing
	Extensive rock gabion wall fill across valley has formed large PFOW and PSS 

	
	
	
	
	
	
	wetlands upstream.  4' culvert outlets to a fishway (#05)
	
	

	LF W Frk 05
	Milltown Rd
	P17629
	Concrete fishway
	
	Old WDFW (?) pool and weir fishway raises creek to level of box culvert.  Creek  

	
	
	
	
	
	
	d.s. goes 100' through lawns (no buffer) then into small forested valley

	LF W Frk 06
	Franklin Road 
	P17469
	Confluence with E. Fork
	Open pasture in small valley.  No buffer. See # E Frk 19. Many coho fry seen 6/05

	LF W Frk 07
	Franklin Road 
	P17468
	5' rcc box culvert
	
	Driveway crossing to # 22716 Franklin Road.  Gravel in culvert, not blocking.

	
	
	
	
	
	
	U.S. creek flows through pasture (PEME wetland?) with no buffer or cattle fencing.

	LF W Frk 08
	Franklin Road
	P17466
	Dike, ditching
	
	D.S.of #22716 driveway, creek runs along dike.  Channel is partially ditched but

	
	
	
	
	
	
	has some areas of natural gravel bottom.  No buffer or cattle fencing at all.  RCG

	
	
	
	
	
	
	clogs channel in some places.
	
	
	
	

	LF W Frk 09
	Franklin Rd
	P17518
	Confluence with Fisher Crk
	(See Item # Fisher 38).
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-basin Name:  Hill Ditch
	
	
	
	
	
	
	
	
	
	
	

	ID No.
	Nearest Rd.
	Parcel No.
	 
	Feature
	 
	 
	 
	 
	Comment
	 
	 
	 

	Hill Ditch 01
	Kanako Lane
	P16584
	Confluence with Sandy Creek
	Carpenter Creek becomes hill ditch here.  Sediment deposition zone requires

	
	
	
	
	
	
	dredging.  Channel clogged with rcg.  No buffer
	
	

	Hill Ditch 02
	Stackpole Rd
	P16585
	Cattle pasture, no buffer
	Benson property.  
	
	
	
	
	

	Hill Ditch 03
	Stackpole Rd
	P16590 -
	Shrub wetland
	
	Extensive PSS open water wetland behind left bank spoil mounds.  A few trees

	
	
	P16576
	
	
	
	but generally no buffer.
	
	
	
	

	Hill Ditch 04
	Johnson Rd
	P16598
	Forest road crossing shown on map but not verified 
	
	
	
	
	

	Hill Ditch 05
	Johnson Rd
	P16713(?)
	Confluence with Johnson Crk
	Frequent sediment deposition/ flooding area.  No buffer
	
	

	Hill Ditch 06
	Johnson Rd
	P16713(?)
	Johnson Road bridge
	
	Concrete bridge. Span about 50' x 25'
	
	
	

	Hill Ditch 07
	Johnson Rd
	Various
	Reach with no buffer
	
	U.S. of Boon Farm.  Fallow field west of 30' DD ROW
	
	

	Hill Ditch 08
	Bulson Road
	P16739
	Manure pipeline crossing
	Boon Farm.  Also a farm vehicle bridge here 
	
	
	

	Hill Ditch 09
	Bulson Road
	P16739
	Confluence with Bulson Crk
	
	
	
	
	
	
	

	Hill Ditch 10
	SR 534
	P16746
	CREP buffer
	
	Anderson
	
	
	
	
	
	

	Hill Ditch 11
	SR 534
	P16990
	Hwy crossing bridge
	
	80' x 28' concrete bridge on SR 534
	
	
	

	Hill Ditch 12
	SR 534
	P16990
	Reach with no buffer
	
	
	
	
	
	
	
	

	Hill Ditch 13
	Conway Hill Rd
	P16931 
	Road crossing bridge
	
	50' x 16' concrete bridge.  Channel in ok shape, good left bank (hillside) buffer

	Hill Ditch 14
	Conway Hill Rd
	P16931 
	Reach with no buffer
	
	30' DD ROW then ditch (drains to Big Ditch), then open fields. Good LF buffer

	Hill Ditch 15
	Cedardale Rd
	P120629
	Bridge  crossing
	
	80' x 30' concrete bridge
	
	
	
	

	Hill Ditch 16
	Snowden Place
	P17447
	Forested floodplain
	
	Left bank floodplain forested, not protected by dike
	
	

	Hill Ditch 17
	Cedardale Rd
	P120629
	I-5 bridge crossings
	
	Approx. 100' long bridges on both north and south lanes of I-5
	

	Hill Ditch 18
	Franklin Rd
	P17450
	Reach with no buffer
	
	Upper Fisher Slough at Dinghy Co.
	
	
	

	Hill Ditch 19
	Franklin Rd
	P17450
	Confluence with Fisher Crk.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Hill Ditch 20
	Several
	Several
	DD3 Dike
	
	
	Along right bank from Kanako Ln to I-5. Incl. 30' easement on w. side. No buffer.


Appendix 2: Soils

(Soil # 5-8) Barneston, (Soil # 49-50) Dystric Xerorthents- Barneston soils are on glacial outwash terraces and terrace escarpments.  The soils are very deep and somewhat excessively drained.  They formed in loess and volcanic ash underlain by glacial outwash.  The surface is covered with a mat of needles and twigs.  The surface layer and subsoil are gravelly loam, very gravelly sandy loam, or very cobbly sandy loam about 20 inches thick.  The substratum to a depth of 60 inches or more is very cobbly loamy sand, very gravelly loamy course sand, or extremely gravelly sand.  Dystric Xerorthents are on steep or extremely steep terrace escarpments.  The soils are very deep and excessively drained.  They formed in glacial outwash.  The surface is covered with a mat of needles, leaves, and twigs.  The surface layer is gravelly sandy loam about 4 inches thick.  The subsoil is gravelly loamy sand about 31 inches thick.  The substratum to a depth of 60 inches or more is stratified very gravelly sand and gravelly sand.  This unit is used as woodland and homesites.  If the unit is used for homesite development, the main limitations are steepness of slope and the risk of seepage from onsite sewage disposal systems. 

(Soil # 16-20) Bow, (Soil # 35-38) Coveland- Bow soils are on glacial remnant terraces.  The soils are very deep and somewhat poorl           y drained.  They formed in glacial drift over glaciolacustrine sediment with a mantle of volcanic ash.  The surface is covered with a mat of leaves and twigs.  The surface layer and upper part of the subsoil are gravelly loam about 8 inches thick.  The lower part of the subsoil to a depth of 60 inches or more is clay loam over silty clay.  Coveland soils are on glaciated hills.  The soils are moderately deep and moderately well drained.  They formed in glacial till with an admixture of loess and volcanic ash.  The surface is covered with a mat of needles, leaves, and twigs.  The surface layer and upper part of the subsoil are gravelly loam about 20 inches thick.  The lower part of the subsoil and the substratum are very gravelly fine sandy loam over very gravelly sandy loam about 11 inches thick over dense glacial till.  Depth to dense glacial till ranges from 25 to 40 inches.  This unit is used as a woodland, hayland, pastureland, and homesites.  If the unit is used for homesite development, the main limitation is a perched seasonal high water table.

(Soil # 27-28) Chuckanut, (Soil # 22-24) Cathcart- Chuckanut soils are on hills and mountainsides.  The soils are deep and well drained.  They are formed in volcanic ash and colluvium derived from sandstone and needles, leaves, and twigs.  The surface layer and upper part of the subsoil are gravelly loam about 15 inches thick.  The lower part of the subsoil is gravelly sandy loam 14 inches thick over sandstone.  Depth to sandstone ranges from 40 to 60 inches. Cathcart soils are on glaciated plains, foothills, and mountainsides.  The soils are very deep and well drained.  They are formed in volcanic ash, glacial till, and sandstone.  The surface is covered with a mat of needles, leaves, and twigs.  The surface layer and subsoil are loam about 40 inches thick.  The substratum to a depth of 60 inches or more is gravelly sandy loam.  Most areas of this unit are used as woodland.  A few areas are used for homesite development; the main limitation is steepness of slope.  Soils of a minor extent in this soil unit are somewhat excessively drained (5-8) Barneston soils on terraces and moderately drained 146-149) Tokul soils on hills.

(Soil # 77) Jug- Jug soils are on terraces.  The soils are very deep and somewhat excessively drained.  They formed in volcanic ash and glacial outwash.  The surface is covered with at mat of needles, leaves, and twigs.  The surface layer is very gravelly loam about 7 inches thick.  The subsoil is extremely cobbly sandy loam over extremely cobbly loamy sand about 34 inches thick.  The substratum to a depth of 60 inches or more is extremely cobbly sand.  This unit is used as woodland.  The main limitations are steepness of slope and seasonal soil wetness.

(Soil # 80-81) Kindy- Kindy soils are on glacially modified mountainsides.  The soils are moderately deep and moderately well drained.  They formed in volcanic ash, loess, and glacial till.  The surface is covered with at mat of leaves, needles, and twigs.  The surface layer is gravelly silt loam about 4 inches thick.  The subsoil is very gravelly silt loam 15 inches thick.  The substratum is very gravelly loam 7 inches thick over dense glacial till.  Depth to dense glacial till ranges from 20 to 40 inches.  This unit is used as woodland and watershed.  The main limitations are steepness of slope, snowpack, and seasonal wetness.

(Soil # 146-149) Tokul, (Soil # 124-125) Skipopa- Tokul soils are on glacially modified hills.  The soils are moderately well drained.  They formed in volcanic ash and loess underlain by glacial till.  The surface is covered with a mat of needles, leaves, and twigs.  The surface layer and subsoil are gravelly loam about 34 inches thick.  The substratum is gravelly sandy loam about 5 inches thick over silica-cemented glacial till.  Depth to silica-cemented glacial till ranges from 20 to 40 inches.  Skipopa soils are on lakebed terraces.  The soils are very deep and somewhat poorly drained.  They formed in a mantle of loess and volcanic ash underlain by glaciolacustrine sediment.  The surface is covered with a mat of leaves and twigs.  The surface layer and subsoil are silt loam about 16 inches thick.  The substratum to a depth of 60 inches or more is silty clay.  This unit is used as woodland, pastureland, hayland, and homesites.  If this unit is used for homesite development, the main limitation is steepness of slope, a seasonal high water table, and very slow permeability.  Soils of a limited extent in this unit are poorly drained (10-11) Bellingham soils, and very poorly drained (97-98) Mukilteo soils in depressional areas, somewhat excessively drained (5-8) Barneston soils on terraces, (67-69) Hoogdal soils on terraces and terrace escarpments, (16-20) Bow soils on terraces and plains, (22-24) Cathcart soils on plains and foothills, (153-154) Vanzandt soils on plans and low mountainsides and (27-28) Chuckanut soils on hills.

(Soil #153-154) Vanzandt- Vanzandt soils are on glacially modified plains and low mountainsides.  The soils are moderately deep and moderately well drained.  They formed in volcanic ash and glacial till.  The surface is covered with a mat of needles, leaves, and twigs.  The surface layer and subsoil are very gravelly loam about 25 inches thick over dense glacial till.  Depth to dense glacial till ranges from 20 to 40 inches.  This unit is used as woodland.  The main limitations are steepness of slope and seasonal soil wetness.  Soils of a minor extent in this unit are somewhat excessively drained (5-8) Barneston soils on terraces and (49-50) Dystric Xerochrepts on escarpments and mountainsides.

Appendix 3: Well logs

	Sect.
	Town.
	Range
	Well Logs to

25 Ft. Min. Depth
	From
	To
	Bailer Test

g/min
	Ft. Drawdown
	Hour
	H2O Level Ft.

	2
	32
	4E
	Top Soil
	0
	1
	20
	35
	1
	38

	 
	 
	 
	Sandy Tan loam
	1
	15
	 
	 
	 
	 

	 
	 
	 
	Sandstone
	15
	165
	 
	 
	 
	 

	3
	32
	4E
	Top Soil
	0
	1
	3
	20
	1
	50

	 
	 
	 
	Gravel/Brown Clay
	1
	9
	 
	 
	 
	 

	 
	 
	 
	Grey Clay Sand
	9
	63
	 
	 
	 
	 

	4
	32
	4E
	Top Soil
	0
	3
	15
	4
	0.5
	55

	 
	 
	 
	Hard Pan
	3
	62
	 
	 
	 
	 

	5
	32
	4E
	Top Soil
	1
	2
	10
	na
	1.5
	128

	 
	 
	 
	Dirt Gravel and Boulders
	2
	14
	 
	 
	 
	 

	 
	 
	 
	Hard Pan
	14
	14
	 
	 
	 
	 

	35
	33
	4E
	Brown Clay
	0
	8
	 
	 
	 
	 

	 
	 
	 
	Brown Clay and Gravel
	8
	15
	 
	 
	 
	 

	 
	 
	 
	Grey Clay and Gravel
	15
	58.5
	 
	 
	 
	 

	34
	33
	4E
	Top Soil
	0
	2
	na
	na
	na
	na

	 
	 
	 
	Brown Clay and Gravel
	2
	10
	 
	 
	 
	 

	 
	 
	 
	Grey Gravel and Clay
	10
	22
	 
	 
	 
	 

	 
	 
	 
	Grey Clay
	22
	23
	 
	 
	 
	 

	 
	 
	 
	Grey Gravel and Clay
	23
	24
	 
	 
	 
	 

	 
	 
	 
	Grey Clay
	24
	27
	 
	 
	 
	 

	33
	33
	4E
	Top Soil
	0
	2
	10
	1
	1
	215

	 
	 
	 
	Brown Clay and Gravel
	2
	24
	 
	 
	 
	 

	 
	 
	 
	Grey Clay and Gravel
	24
	125
	 
	 
	 
	 

	32
	33
	4E
	Hard Pan and Boulders
	1
	30
	20
	8.5
	na
	60

	31
	33
	4E
	Dirty Sand and Gravel
	0
	3
	30
	20
	na
	30

	 
	 
	 
	Brown Clay
	3
	20
	 
	 
	 
	 

	 
	 
	 
	Blue Clay
	20
	78
	 
	 
	 
	 

	26
	33
	4E
	Top Soil
	0
	2
	na
	na
	na
	na

	 
	 
	 
	Brown Sand Clay
	2
	21
	 
	 
	 
	 

	 
	 
	 
	Grey Clay and Gravel
	21
	42
	 
	 
	 
	 

	27
	33
	4E
	Top Soil
	0
	1
	10
	3
	1
	110

	 
	 
	 
	Brown Sand Clay and Gravel
	1
	12
	 
	 
	 
	 

	 
	 
	 
	Grey Clay Course Gravel
	12
	30
	 
	 
	 
	 

	28
	33
	4E
	Brown Gravel and Sand
	0
	10
	Air test 30 gpm
	na
	na
	145

	 
	 
	 
	Brown Sand 
	10
	16
	 
	 
	 
	 

	 
	 
	 
	Grey Clay and Sand
	16
	27
	 
	 
	 
	 

	29
	33
	4E
	Tan Clay
	0
	16
	2
	140
	2
	50

	 
	 
	 
	Grey Clay
	16
	19
	 
	 
	 
	 

	 
	 
	 
	Grey Clay and Fine Sand
	19
	27
	 
	 
	 
	 

	23
	33
	4E
	Dirty Sand and Gravel
	0
	10
	15
	60
	na
	1

	 
	 
	 
	Blue Clay
	10
	50
	 
	 
	 
	 

	22
	33
	4E
	Top Soil
	0
	2
	12
	4
	1
	197

	 
	 
	 
	Grey Hard Pan
	2
	120
	 
	 
	 
	 

	21
	33
	4E
	Top Soil
	0
	4
	12
	na
	2
	29.5

	 
	 
	 
	Tan Clay and Water
	4
	12
	 
	 
	 
	 

	 
	 
	 
	Grey Clay
	12
	18
	 
	 
	 
	 

	 
	 
	 
	Grey Sandy Clay and Clam Shells
	18
	27
	 
	 
	 
	 

	20
	33
	4E
	Top Soil
	0
	3
	10
	0
	1
	128

	 
	 
	 
	Hard Pan
	3
	18
	 
	 
	 
	 

	 
	 
	 
	Brown Clay
	18
	57
	 
	 
	 
	 

	13
	33
	4E
	Sand
	0
	33
	15
	na
	na
	5.6

	16
	33
	4E
	Brown Clay
	0
	39
	5
	19
	na
	21

	 
	 
	 
	Gravel Water
	39
	45
	 
	 
	 
	 

	17
	33
	4E
	Top Soil and Gravel
	0
	1
	Air test 30 gpm
	13
	na
	30

	 
	 
	 
	Brown Clay
	1
	19
	 
	 
	 
	 

	 
	 
	 
	Blue Clay and Little Grave
	19
	27
	 
	 
	 
	 

	10
	33
	4E
	Top Soil
	0
	2
	Air test 1 gpm
	120
	1
	24

	 
	 
	 
	Gravel and Silt
	2
	11
	 
	 
	 
	 

	 
	 
	 
	Bedrock
	11
	124
	 
	 
	 
	 

	9
	33
	4E
	Topsoil
	0
	1
	Air test 3.5 gpm
	na
	1.5
	79.5

	 
	 
	 
	Brown Gravel Silt and Sand
	1
	20
	 
	 
	 
	 

	 
	 
	 
	Grey Gravel and Clay
	20
	29
	 
	 
	 
	 

	8
	33
	4E
	Topsoil and Gravel
	0
	1
	Air test 18 gpm
	58
	1
	8.5

	 
	 
	 
	Brown Clay
	1
	18
	 
	 
	 
	 

	 
	 
	 
	Blue Silty Clay and Seashells
	18
	22
	 
	 
	 
	 

	 
	 
	 
	Water Silt and Seashells
	22
	25
	 
	 
	 
	 

	2
	33
	4E
	Topsoil
	0
	1
	Air test 15 gpm
	na
	1
	290

	 
	 
	 
	Brown Clay
	1
	12
	 
	 
	 
	 

	 
	 
	 
	Grey Clay and Gravel
	12
	32
	 
	 
	 
	 

	3
	33
	4E
	Fill
	0
	5
	75
	190
	1
	375

	 
	 
	 
	Brown Silt Sand and Gravel
	5
	10
	 
	 
	 
	 

	 
	 
	 
	Green Fractured Bedrock
	10
	50
	 
	 
	 
	 

	4
	33
	4E
	Topsoil
	0
	1
	10
	40
	1
	7

	 
	 
	 
	Sand and Gravel
	1
	12
	 
	 
	 
	 

	 
	 
	 
	Brown Sandy Clay
	12
	23
	 
	 
	 
	 

	 
	 
	 
	Blue Clay
	23
	37
	 
	 
	 
	 

	35
	34
	4E
	Topsoil
	1
	3
	10
	320
	1
	60

	 
	 
	 
	Blue Shale
	3
	58
	 
	 
	 
	 

	 
	 
	 
	Soft Shale and Dark Grey Clay
	58
	130
	 
	 
	 
	 

	34
	34
	4E
	Topsoil
	0
	1
	Air test 3 gmp
	na
	1
	40

	 
	 
	 
	Brown Sand and Clay
	1
	10
	 
	 
	 
	 

	 
	 
	 
	Wet Sand
	10
	12
	 
	 
	 
	 

	 
	 
	 
	Grey Sandstone
	12
	75
	 
	 
	 
	 

	33
	34
	4E
	Topsoil
	0
	2
	12
	10
	1
	40

	 
	 
	 
	Tan Hard Pan and Cobbles
	2
	7
	 
	 
	 
	 

	 
	 
	 
	Grey Hard Pan and Cobbles
	7
	45
	 
	 
	 
	 

	27
	34
	4E
	Fill
	0
	2
	na
	na
	na
	none

	 
	 
	 
	Brown Gravel Sand
	2
	10
	 
	 
	 
	Well casing 

	 
	 
	 
	Brown Clay and Gravel
	10
	15
	 
	 
	 
	broke at 

380 ft.


Appendix 4: Water Quality Monitoring Data

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	 
	1
	BRFC
	9:35
	12
	62
	6.68
	2.6
	 
	50
	 

	 
	2
	FRFC
	10:15
	12
	102
	11.5
	0.64
	 
	50
	 

	 
	3
	16BC
	11:25
	14
	89.2
	8.94
	0.59
	 
	50
	 

	 
	4
	CEBC
	11:48
	13
	95.8
	10.21
	0.95
	 
	50
	 

	 
	5
	DBCC
	12:05
	13
	64.2
	6.74
	0.77
	 
	30
	 

	 
	6
	CNBR
	 
	 
	 
	 
	 
	 
	 
	no sample-culvert not active

	 
	7
	UBCC
	12:20
	14
	58.7
	5.78
	0.93
	 
	50
	 

	 
	18
	CHCC
	13:00
	13
	79
	8.29
	0
	 
	2
	 

	 
	19
	UMJC
	13:15
	12
	98.1
	10.5
	1.03
	 
	50
	 

	 
	10
	UMSC
	13:30
	12
	72.7
	7.74
	0.23
	 
	80
	 

	 
	11
	UM10
	 
	 
	 
	 
	 
	 
	 
	no sample-not active

	 
	12
	GPCC
	13:50
	13
	124
	13.22
	2.33
	 
	 
	 

	 
	 
	 
	
	
	
	
	
	
	
	

	Winkler
	FRFC
	11mg/L
	
	
	
	
	
	
	
	

	FC
	UMJC
	50
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	10/26/2004
	1
	BRFC
	12:10
	9.2
	77.5
	8.92
	2.13
	 
	500
	been very dry--no rain

	 
	2
	FRFC
	11:35
	8.9
	60.4
	7.08
	1.41
	 
	80
	 

	 
	3
	16BC
	12:30
	11
	53.8
	5.97
	1.86
	 
	4
	 

	 
	4
	CEBC
	12:40
	9.6
	58.1
	6.64
	1.23
	N/A
	13
	GAUGE ABOVE WATERLINE

	 
	5
	DBCC
	13:00
	9.4
	94.5
	10.89
	0.88
	 
	30
	 

	 
	6
	CNBR
	12:50
	9.8
	74.2
	8.1
	4.41
	 
	 
	 

	 
	7
	UBCC
	13:10
	9.5
	93.4
	10.5
	0.79
	 
	13
	 

	 
	8
	CHCC
	13:35
	9.4
	95.4
	10.95
	0.01
	 
	4
	 

	 
	9
	UMJC
	14:10
	9.4
	121
	13.9
	1.09
	 
	30
	 

	 
	10
	UMSC
	14:20
	9.3
	106
	11.96
	0.26
	 
	13
	 

	 
	11
	UM10
	 
	 
	 
	 
	 
	 
	 
	NO FLOW

	 
	12
	GPCC
	15:00
	9.3
	104
	10.95
	0.31
	 
	8
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	DBCC
	11mg/L
	
	
	
	
	
	
	
	 

	FC
	16BC
	50
	 
	 
	 
	 
	 
	 
	 
	 

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	11/9/2004
	1
	BRFC
	10:30
	9.2
	87.2
	10.05
	2.3
	 
	500
	 

	 
	2
	FRFC
	11:40
	9.4
	96.0
	10.98
	2.03
	 
	80
	 

	 
	3
	16BC
	12:20
	9.8
	86.1
	9.75
	2.85
	4.55
	13
	CLEAR-MORNING FOG

	 
	4
	CEBC
	12:30
	9.8
	92.8
	10.53
	3.60
	 
	80
	HARD RAIN 11/13/04

	 
	5
	DBCC
	13:10
	9.6
	44.8
	5.14
	1.62
	 
	30
	no chemicals due to holiday 

	 
	6
	CNBR
	12:40
	11
	77.3
	8.54
	8.92
	 
	130
	 

	 
	7
	UBCC
	13:15
	9.4
	41.9
	4.79
	3.32
	 
	30
	 

	 
	8
	CHCC
	10:00
	9.2
	51.4
	5.92
	1.55
	7.55
	13
	 

	 
	9
	UMJC
	13:30
	9.5
	93.9
	10.73
	3.1
	 
	4
	 

	 
	10
	UMSC
	13:50
	9.4
	92.8
	9.93
	3.3
	 
	4
	 

	 
	11
	UM10
	14:10
	9.3
	87.3
	8.68
	3.69
	 
	<23
	 

	 
	12
	GPCC
	14:20
	9.2
	91.4
	9.78
	3.42
	 
	4
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	GPCC
	10mg/L
	
	
	
	
	
	
	
	 

	FC
	FRFC
	50
	 
	 
	 
	 
	 
	 
	 
	 


	
Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	11/22/2004
	1
	BRFC
	11:00
	9.3
	102
	11.76
	2.5
	 
	130
	DATE CHANGE FOR HOLIDAY

	 
	2
	FRFC
	11:20
	7.8
	110
	13.1
	1.6
	 
	130
	hard rain last week.  This am mist to 3pm

	 
	3
	16BC
	11:45
	8.3
	100
	11.78
	2.08
	 
	30
	some clearing-cool apx 45F

	 
	4
	CEBC
	12:30
	8.2
	109
	12.89
	2.35
	4.25
	30
	 

	 
	5
	DBCC
	13:10
	7.8
	78.4
	9.45
	1.85
	 
	30
	 

	 
	6
	CNBR
	12:50
	9.4
	100
	11.67
	2.69
	 
	300
	 

	 
	7
	UBCC
	13:30
	7.6
	111
	13.24
	4.94
	 
	23
	 

	 
	8
	CHCC
	12:00
	7.9
	78.8
	9.49
	1.9
	7.8
	30
	 

	 
	9
	UMJC
	13:50
	7.6
	111
	13.22
	5.24
	 
	8
	 

	 
	10
	UMSC
	14:10
	8
	110
	13.06
	3.81
	 
	8
	 

	 
	11
	UM10
	14:25
	8.7
	88.9
	10.35
	0
	 
	2
	turb rechecked 3 times

	 
	12
	GPCC
	14:30
	8
	110
	13.13
	7.05
	 
	4
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	UM10
	10mg/L
	
	
	
	
	
	
	
	spring outlet at Conway Hill Road 4FC/100mL

	FC
	CHCC
	50
	 
	 
	 
	 
	 
	 
	 
	 

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	12/20/2004
	1
	BRFC
	12:00
	6.8
	89.8
	11.14
	3.53
	 
	900
	DATE CHANGE FOR HOLIDAY

	 
	2
	FRFC
	11:00
	6.6
	101
	12.4
	2.92
	 
	23
	hard rain last week--streams have dropped from high

	 
	3
	16BC
	12:20
	6.8
	92.8
	11.42
	3.23
	 
	50
	cool and clear today

	 
	4
	CEBC
	12:45
	6.8
	102
	12.44
	3.52
	4.05
	50
	 

	 
	5
	DBCC
	1:10
	6.8
	108
	12.97
	2.06
	 
	23
	 

	 
	6
	CNBR
	12:50
	6.9
	100
	11.68
	2.4
	 
	30
	 

	 
	7
	UBCC
	1:00
	6.9
	99.7
	9.83
	2.25
	 
	50
	 

	 
	8
	CHCC
	10:25
	6.8
	75.9
	9.24
	1.99
	8.35
	8
	 

	 
	9
	UMJC
	1:35
	7.1
	103
	12.85
	4.33
	 
	<2
	ugly muddy mess

	 
	10
	UMSC
	1:50
	7.1
	100
	12.12
	1.52
	 
	<2
	pick-up stuck sideways in ditch across road from creek

	 
	11
	UM10
	2:00
	7.6
	88.7
	10.62
	0.01
	 
	4
	salmon carcass at culvert discharge

	 
	12
	GPCC
	2:05
	7
	100
	12.24
	4.09
	 
	23
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	12m/L
	16BC
	
	
	
	
	
	
	
	 

	FC
	<2
	UMJC
	 
	 
	 
	 
	 
	 
	 
	 

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	1/19/2005
	1
	BRFC
	11:30
	7.7
	98.3
	10.65
	24.6
	 
	50
	high rains over weekend-entire county under flood

	 
	2
	FRFC
	11:10
	7.6
	99.7
	11.85
	22.1
	 
	30
	warning.  16 adult & 1 immature T Swans near CHCC

	 
	3
	16BC
	11:30
	5.1
	91
	11.59
	7.46
	 
	80
	 

	 
	4
	CEBC
	11:45
	7.1
	96.2
	11.64
	19.4
	5.25
	130
	 

	 
	5
	DBCC
	1:00
	8.2
	84
	10.07
	15.2
	 
	130
	 

	 
	6
	CNBR
	12:00
	8.6
	88.2
	10.28
	19.5
	 
	80
	 

	 
	7
	UBCC
	12:15
	8.9
	81.3
	9.76
	21.2
	 
	50
	 

	 
	8
	CHCC
	1:15
	7.8
	83.3
	10.06
	14
	11.3
	80
	 

	 
	9
	UMJC
	1:15
	7
	94.3
	11.48
	148
	 
	30
	no decimal in turbidity-chocolate brown

	 
	10
	UMSC
	2:00
	7.5
	94.9
	11.38
	33
	 
	50
	 

	 
	11
	UM10
	2:10
	7.6
	94.7
	11.37
	31.2
	 
	23
	 

	 
	12
	GPCC
	2:45
	7.4
	94.8
	11.36
	29.4
	 
	130
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	11mg/L
	CHCC
	
	
	
	
	
	
	
	UMJC FC 30 dupe 130

	FC
	130
	UMJC
	 
	 
	 
	 
	 
	 
	 
	 


	
Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	2/15/2005
	1
	BRFC
	11:30AM
	2.9
	102
	12.02
	 
	 
	80
	COLD AND CLEAR-ICE ALONG STREAM EDGES

	 
	2
	FRFC
	11:00AM
	2.6
	104
	14.13
	 
	 
	50
	NO TURBIDITY READINGS TAKEN - USER ERROR

	 
	3
	16BC
	11:50AM
	5.2
	96.7
	12.27
	 
	 
	50
	 

	 
	4
	CEBC
	12:10PM
	3.4
	102.0
	13.59
	 
	N/A
	50
	STAFF UNREADABLE-WATER TOO LOW

	 
	5
	DBCC
	12:35PM
	4.1
	94.0
	12.30
	 
	 
	30
	 

	 
	6
	CNBR
	12:20PM
	5.7
	97.3
	12.19
	 
	 
	4
	 

	 
	7
	UBCC
	12:50PM
	4.4
	92.4
	12.08
	 
	 
	30
	 

	 
	8
	CHCC
	1:15PM
	4.1
	93.9
	12.27
	 
	7.65
	4
	 

	 
	9
	UMJC
	1:35PM
	2.9
	102
	13.80
	 
	 
	23
	 

	 
	10
	UMSC
	1:45PM
	3.4
	103
	13.78
	 
	 
	13
	 

	 
	11
	UM10
	2:00PM
	3.7
	102
	13.44
	 
	 
	2
	 

	 
	12
	GPCC
	2:15PM
	3.4
	103
	13.55
	 
	 
	13
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	13
	UMSC
	
	
	
	
	
	
	
	 

	FC
	2
	UMSC
	 
	 
	 
	 
	 
	 
	 
	 

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	3/8/2005
	1
	BRFC
	11:45AM
	9.4
	98.3
	11.25
	2.59
	 
	13
	Steady rains past 3 days - windy and cool

	 
	2
	FRFC
	11:15AM
	9.1
	100.0
	11.50
	1.89
	 
	8
	 

	 
	3
	16BC
	12:00PM
	9.4
	98.4
	11.25
	1.34
	 
	30
	 

	 
	4
	CEBC
	12:20PM
	###
	109
	12.24
	1.99
	 
	50
	 

	 
	5
	DBCC
	1:00PM
	###
	89.9
	10.08
	1.98
	 
	2
	 

	 
	6
	CNBR
	12:30PM
	12
	94.7
	10.18
	4.70
	 
	<2
	 

	 
	7
	UBCC
	12:45PM
	9.6
	98.0
	11.22
	2.62
	 
	13
	 

	 
	8
	CHCC
	1:30PM
	10
	88.1
	9.89
	2.00
	 
	4
	 

	 
	9
	UMJC
	10:45AM
	10
	98.7
	10.69
	2.37
	 
	<2
	 

	 
	10
	UMSC
	10:30AM
	9.6
	97.3
	10.73
	1.61
	 
	30
	 

	 
	11
	UM10
	10:15AM
	9.4
	97.8
	11.15
	1.47
	 
	30
	 

	 
	12
	GPCC
	10:00AM
	10
	95.2
	10.53
	1.89
	 
	8
	 

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	10
	DBCC
	
	
	
	
	
	
	
	 

	FC
	2
	UMJC
	 
	 
	 
	 
	 
	 
	 
	 

	Date
	Site #
	Site ID
	Time
	C
	DO %
	DO MG/l
	Turb
	Depth
	FC/100mL
	Comments

	4/12/2005
	1
	BRFC
	11:10
	7
	97.6
	11.87
	3.98
	 
	30
	Very wet in pasture-neighbors horses got in past 3 months

	 
	2
	FRFC
	10:35
	7
	104.4
	12.6
	5.21
	 
	50
	No Rick-arrived too early-next time at 10:50

	 
	3
	16BC
	11:45
	8.9
	99.6
	14.49
	2.2
	 
	13
	 

	 
	4
	CEBC
	11:50
	7.8
	107
	12.67
	5.04
	4.55
	80
	 

	 
	5
	DBCC
	12:10
	8.1
	93.9
	11.03
	6.1
	 
	130
	Water dropped apx 3-4 inches at alder instream this site

	 
	6
	CNBR
	12:00
	9.2
	101
	11.53
	5.23
	 
	30
	 

	 
	7
	UBCC
	12:20
	8.1
	91
	10.75
	18.2
	 
	50
	Bacteria / algae visible in water sample

	 
	8
	CHCC
	10:05
	7.8
	99.5
	11.84
	6.77
	 
	50
	Nearly bankfull

	 
	9
	UMJC
	9:45
	6.7
	87.5
	10.71
	4.79
	 
	13
	Bacteria bubbles

	 
	10
	UMSC
	9:35
	6.6
	97.1
	11.8
	5.15
	 
	13
	Ephemeral active RB downstream of sampling site

	 
	11
	UM10
	9:25
	6.8
	74.8
	9.22
	0.42
	 
	13
	 

	 
	12
	GPCC
	9:30
	###
	97.1
	11.95
	10.82
	 
	50
	Nearly bankfull--high velocity flow

	Dupes
	 
	 
	
	
	
	
	
	
	
	 

	Winkler
	12
	16BC
	
	
	
	
	
	
	
	hard rains over weekend into Monday-hard hail Monday

	FC
	30
	FRFC
	 
	 
	 
	 
	 
	 
	 
	cloudy and cool today--brisk wind--rainy off and on


Appendix 5- Endangered Species

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES AND CRITICAL HABITAT; CANDIDATE SPECIES; AND SPECIES OF CONCERN 
IN WESTERN WASHINGTON
AS PREPARED BY 
THE U.S. FISH AND WILDLIFE SERVICE
WESTERN WASHINGTON FISH AND WILDLIFE OFFICE
(Revised December 20, 2005)
SKAGIT COUNTY

LISTED
Wintering bald eagles (Haliaeetus leucocephalus) occur in the county from about October 31 through March 31.

There are 25 bald eagle communal winter night roosts located in the county.

There are 11 bald eagle wintering concentrations located in the county in the following areas: Fidalgo Island; Guemes Island; Skagit River-S. Fork Nooksack River; Skagit River; Skagit-Sauk Rivers; Corkindale Staging Area; Illabot Creek Staging Areas; and Samish Bay.

There are 77 bald eagle nesting territories located in the county. Nesting activities occur from about January 1 through August 15.

Bull trout (Salvelinus confluentus) occur in the county.

Canada lynx (Lynx canadensis) may occur in the county.

Gray wolves (Canis lupus) may occur in the county.

Grizzly bears (Ursus arctos = U. a. horribilis) may occur in the county.

Marbled murrelets (Brachyramphus marmoratus) occur in the county. Nesting murrelets occur from April 1 through September 15.

Northern spotted owls (Strix occidentalis caurina) occur in the county throughout the year.


Major concerns that should be addressed in your Biological Assessment of project impacts to listed species include:

 

            1.         Level of use of the project area by listed species.

            2.         Effect of the project on listed species' primary food stocks, prey species, and foraging areas in all areas influenced by the project.

            3.         Impacts from project activities and implementation (e.g., increased noise levels, increased human activity and/or access, loss or 
degradation of habitat) that may result in disturbance to listed species and/or their avoidance of the project area.

Castilleja levisecta (golden paintbrush) may occur in the county.

Major concerns that should be addressed in your Biological Assessment for this listed plant species include:

            1.         Distribution of taxon in project vicinity.

            2.         Disturbance (trampling, uprooting, collecting, etc.) of individual plants and habitat loss.

3. Changes in hydrology where taxon is found.

DESIGNATED

Critical habitat for the northern spotted owl has been designated in Skagit County.

Critical habitat for the marbled murrelet has been designated in Skagit County.

Critical habitat for the bull trout has been designated in Skagit County.

PROPOSED 

None

CANDIDATE

Fisher (Martes pennanti) (West Coast distinct population segment)

Oregon spotted frog (Rana pretiosa)

SPECIES OF CONCERN

California wolverine (Gulo gulo luteus)

Cascades frog (Rana cascadae)

Long-eared myotis (Myotis evotis)

Long-legged myotis (Myotis volans)

Northern goshawk (Accipiter gentilis)

Olive-sided flycatcher (Contopus cooperi)

Pacific lamprey (Lampetra tridentata)

Pacific Townsend’s big-eared bat (Corynorhinus townsendii townsendii) 

Peregrine falcon (Falco peregrinus)

River lamprey (Lampetra ayresi)

Tailed frog (Ascaphus truei)

Western toad (Bufo boreas)
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