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LUMMI INDIAN RESERVATION WETLAND MANAGEMENT PROGRAM 
 

EXECUTIVE SUMMARY 
 

The Wetland Management Program is a part of the Comprehensive Water Resources 
Management Program (CWRMP) being developed by the Lummi Water Resources 
Division.  Pursuant to Lummi Indian Business Council (LIBC) resolutions 90-88 and 92-
43, the CWRMP also includes a storm water management program, a wellhead protection 
program, water quality standards, and a revision of the Lummi Nation Water Code (Title 
17).  
 
The Lummi Nation finds that contamination of surface waters on the Reservation, 
tidelands and estuaries, wellhead areas, and ground water resources has a direct, serious, 
and substantial effect on the political integrity, economic security, and the health and 
welfare of the Lummi Nation, its members, and all persons present on the Reservation, 
and that those activities posing threats of such contamination, if left unregulated, also 
could cause such adverse impacts. 
 
The goals of the Lummi Nation Wetland Management Program are to: 1) develop 
technical background information for a Lummi wetland management ordinance 
consistent with land use and resource management comprehensive plans, and 2) increase 
public awareness of the importance of Reservation wetlands to promote compliance with 
the ordinance once it is enacted. 
 
The purposes of the Lummi Nation Wetland Management Program are: 

• To protect the functions and values of Reservation wetlands from the impacts of 
residential and commercial development; 

• To encourage residential development by and for tribal members as well as 
commercial and business growth on the Reservation for tribal employment 
opportunities by providing defined wetland management standards, requirements, 
and mitigation alternatives for effective project planning; 

• To protect and enhance fish and shellfish resources, wildlife resources, cultural 
resources, and the quantity and quality of Reservation ground water; and 

• To protect surface water quality and enhance storm water management. 
 
This technical background document is the initial stage in the Lummi Nation Wetlands 
Management Program development.  Similar to the process used to develop other 
elements of the CWRMP, this document is intended to serve as the technical foundation 
for a wetland management ordinance to be developed and incorporated into the Lummi 
Water Code (Title 17) by December 31, 2001. 
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1.  INTRODUCTION 
 
The Wetland Management Program is a part of the Comprehensive Water Resources 
Management Program (CWRMP) being developed by the Lummi Water Resources 
Division.  Pursuant to Lummi Indian Business Council (LIBC) resolutions 90-88 and 92-
43, the CWRMP also includes a storm water management program, a wellhead protection 
program, water quality standards, and a revision of the Lummi Nation Water Code (Title 
17).  
 
The Lummi Nation finds that contamination of surface waters on the Reservation, 
tidelands and estuaries, wellhead areas, and ground water resources has a direct, serious, 
and substantial effect on the political integrity, economic security, and the health and 
welfare of the Lummi Nation, its members, and all persons present on the Reservation, 
and that those activities posing threats of such contamination, if left unregulated, also 
could cause such adverse impacts. 
 
The goals of the Lummi Nation Wetland Management Program are to: 1) develop 
technical background information for a Lummi wetland management ordinance 
consistent with land use and resource management comprehensive plans, and 2) increase 
public awareness of the importance of Reservation wetlands to promote compliance with 
the ordinance once it is enacted. 
 
The purposes of the Lummi Indian Reservation (Reservation) Wetland Management 
Program are: 

• To protect the functions and values of Reservation wetlands from the impacts of 
residential and commercial development; 

• To encourage residential development by and for tribal members as well as 
commercial and business growth on the Reservation for tribal employment 
opportunities by providing defined wetland management standards, requirements, 
and mitigation alternatives for effective project planning; 

• To protect and enhance fish and shellfish resources, wildlife resources, cultural 
resources, and the quantity and quality of Reservation ground water; and 

• To protect surface water quality and enhance storm water management. 
 
Wetlands are legally defined as, “those areas that are inundated or saturated by surface or 
ground water at a frequency and duration sufficient to support, and that under normal 
circumstances do support, a prevalence of vegetation typically adapted for life in 
saturated soil conditions.  Wetlands generally include swamps, marshes, bogs, and 
similar areas”  (U.S. Army Corps of Engineers [Corps] 1987). 
 
Wetlands perform important functions including: ground water recharge/discharge; flood 
flow storage (reduction in peak discharge); maintaining base stream flow; shoreline 
stabilization; food chain support by providing habitat for a variety of terrestrial and 
aquatic organisms; microbial control; and removal or reduction of sediment, nutrient and 
toxicants from waters (Brinson 1993b, Granger et al. 1996, Gersib 1997).  Wetlands also 
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provide areas of cultural significance, recreation opportunities, and outdoor education 
opportunities. 
 
The wetland types found on the Reservation vary from freshwater forested wetlands to 
low salinity saltmarshes.  The Lummi Peninsula, Portage Island, and the northern upland 
of the Reservation contain a variety of forested, scrub-shrub, and emergent wetlands.  
Strips and islands of high salinity saltmarsh border Lummi Bay in the Lummi River delta.  
The floodplains of the Lummi and Nooksack rivers contain wetlands, prior converted 
croplands (i.e., croplands that at one time were wetlands), and inactive agricultural areas 
that are reverting back to wetlands.  The Sandy Point area contains fresh and/or brackish 
marshes intermixed with dense residential development. 
 
Similar to regional land use patterns, some Reservation wetlands have been eliminated, 
transformed, or degraded over the years.  For example, in the Reservation lowlands, sea 
wall construction along Lummi Bay, levees along the Lummi and Nooksack rivers, and 
the clearing and drainage of agricultural lands has resulted in the loss of approximately 
95 percent of wetlands in the Lummi River floodplain (Bortleson et al. 1980).  In 
contrast, wetlands in the Nooksack River estuary have increased as the Nooksack River 
delta has grown (prograded) approximately 1 mile over the 1888 - 1973 period (Bortleson 
et al. 1980).  In the forested upland areas of the Reservation, logging, road construction, 
and land clearing have both created and degraded wetland communities.  Compacted 
logging roads, skid trails, and Reservation roadways have created numerous surface and 
subsurface blockages (berms) that prevent or greatly slow the downhill movement of 
surface and ground water.  Wetland areas are created upstream of these blockages in and 
along the ponded water.  As some forested wetlands were inadvertently created, some 
were also drained as residential development occurred. 
 
To effectively manage Reservation wetlands, the location, extent, and function of 
wetlands must be known.  In the early 1970s, Reservation wetlands were inventoried as 
part of the U.S. Fish and Wildlife Service National Wetlands Inventory (USFWS 1987).  
This initial inventory, which was not field verified on the Reservation, has been improved 
as wetland inventories have been conducted on select areas of the Reservation for various 
projects.   
 
To support the Lummi Reservation Wetland Management Program, during 1999 a 
comprehensive inventory of Reservation wetlands was contracted to a private consulting 
firm specializing in wetlands using grant funding from the Environmental Protection 
Agency (EPA) General Assistance Program (Assistance ID No. GA990990-01-2).  The 
purpose of the inventory was to accurately identify the location and size of wetland areas 
throughout the Reservation and to create a Geographic Information System (GIS) 
database.  As part of the inventory contract, four Lummi Natural Resources staff were 
trained in wetland inventory techniques and wetland function assessment methods.  Six 
Lummi staff members have also participated in the five-day wetland delineation training 
program offered each year by the U.S. Army Corps of Engineers.  As part of the contract, 
wetland function assessments were conducted on twelve selected Reservation wetlands 
(see Appendix A). 
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As detailed in Appendix A, the comprehensive Lummi Reservation wetlands inventory 
used both the Cowardin Classification System (Cowardin et al. 1979) and the 
Hydrogeomorphic Classification System (Brinson 1993b) to categorize Reservation 
wetlands.  The wetland function assessments were conducted using the new 
Hydrogeomorphic Approach to Assessing Wetland Functions for Riverine and 
Depressional Wetlands developed by Washington State (Ecology 1998a, Ecology 1998b).  
The Indicator Value Assessment model, as modified and utilized by Snohomish County 
to assess functions of estuarine wetlands (MacWhinney and Thomas 1996), was 
identified for use to conduct function assessments for estuarine wetlands and wetlands 
along the Nooksack River that are influenced by tides. 
 
There are a variety of regulatory and non-regulatory approaches to protect wetlands.  
Federal, tribal, state, and local governments administer wetland protection programs 
throughout the United States in accordance with various Executive Orders and the Clean 
Water Act.  The LIBC is in the process of revising the Lummi Nation Water Code to 
include wetland management provisions.  Non-regulatory approaches to protecting 
wetlands also exist and are often a more effective way to achieve wetland management 
goals.  Non-regulatory approaches include public education campaigns and land 
acquisition to protect wetland resources. 
 
This technical background document has nine sections and four appendices. 
• Section 1 is this introduction section.   
• Section 2 describes the topography, watersheds, climate, hydrogeology, soils, land 

use, surface water, and biological diversity of the Reservation. 
• Section 3 defines wetlands and describes wetland functions and values, different 

approaches for classifying wetlands, and methods for assessing wetland functions.   
• Section 4 presents wetland mitigation and restoration concepts.   
• Section 5 summarizes current approaches to protecting Reservation wetlands.   
• Section 6 describes criteria for protecting wetlands on the Reservation.   
• Section 7 identifies the estimated staff, training, and budget needed to implement the 

Wetland Management Program.   
• Section 8 presents the technical background document conclusion. 
• Section 9 lists references cited in the report. 
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2.  STUDY AREA DESCRIPTION 
 
The Lummi Indian Reservation is located at the mouth of the Nooksack River and along 
the western border of Whatcom County, Washington (Figure 1).  The Nooksack River 
drains a 786 square mile watershed and discharges primarily to Reservation waters and 
Bellingham Bay.  Approximately 26 miles of highly productive salt-water shoreline 
surround the Reservation on all but the north and northeast borders. 
 
The topography, watersheds, climate, hydrogeology, soils, land use, surface water 
resources, and biological diversity on the Lummi Reservation determine wetland 
locations and functions.  Each of these elements are described in this section. 
 
2.1  TOPOGRAPHY 
 
The Lummi Reservation is comprised of two relatively large upland areas on the 
mainland, a smaller upland area on Portage Island, and two distinct lowland areas (the 
floodplains of the Lummi and Nooksack rivers and Sandy Point).  The maximum 
elevation of the northwestern upland area of the Reservation is about 220 feet above 
mean sea level (ft msl).  The southern upland area is the Lummi Peninsula with a 
maximum elevation of about 180 ft msl.  The maximum elevation on Portage Island is 
about 200 ft msl.  The floodplain of the Lummi and Nooksack rivers, with an average 
elevation of approximately 10 ft msl, lies between the northern and southern upland 
areas.  The Nooksack River and the Nooksack River delta are located along the 
northeastern extent of the Lummi Peninsula upland.  Sandy Point lies to the southwest of 
the northwestern upland.   
 
The upland and lowland areas of the Reservation comprise about 12,500 acres and there 
are approximately 8,000 acres of Reservation tidelands.  Individual tribal members or the 
Lummi Indian Business Council (LIBC) own approximately 75 percent of the upland 
area; 100 percent of the tideland areas are owned by the LIBC. 
 
Short, intermittent streams and numerous springs drain the uplands.  The springs occur 
both above and below the high tide line.  These streams and springs discharge onto tribal 
tidelands along Bellingham Bay, Portage Bay, Hale Passage, Lummi Bay, Onion Bay, 
Georgia Strait, or to the floodplain of the Lummi and Nooksack rivers.  The floodplain is 
drained by a network of agricultural drainage ditches and the Lummi and Nooksack 
rivers.   
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2.2  RESERVATION WATERSHEDS 
 
Reservation watersheds were delineated and mapped during the development of the 
Lummi Reservation Storm Water Management Program Technical Background 
Document [(SWMP) LIBC 1998a].  The watershed boundary map developed as part of 
the SWMP is a working map that is intended to change as new information is acquired.  
Field observations made during the field verification element of the Comprehensive 
Reservation Wetland Inventory resulted in modifications to the working map (Figure 2).  
Further modifications are anticipated as new Digital Elevation Models are obtained and 
additional field research is conducted on the Reservation and in the watersheds that 
extend off-Reservation. 
 
The Reservation watersheds were identified by alphabetic letters (A through S) on an 
interim basis.  It is anticipated that names will be assigned to the watersheds over time.  
Nineteen watersheds drain the Reservation uplands into Lummi and Bellingham bays.  
Seven of these watersheds originate off Reservation and the remaining twelve lie wholly 
within Reservation boundaries.  The Comprehensive Wetland Inventory Report 
(Appendix A) describes the characteristics of wetlands on a watershed by watershed 
basis. 
 
Modifications were made to the boundaries of Watersheds F, G, M, Q, and R.  Watershed 
F was modified north of Smokehouse Road based on observed drainage of a wetland 
identified during the inventory.  Watershed G was modified north of Cagey Road based 
on field verification of watershed boundaries delineated during the elevation mapping for 
the Lummi Shore Road project.  Watershed M was modified to include the accretion zone 
and small saltmarsh adjacent to the Seaponds dike.  The Watershed Q boundary was 
moved around the edge of a large wetland at the base of the northern upland.  Watershed 
R was modified based on field observations of a bench at the western edge of the 
northern upland. 
 





Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

12

2.3  CLIMATE 
 
Based on climate data collected at the Bellingham International Airport, the average 
annual precipitation adjacent to the Reservation over the 1960-1990 “normal” period is 
approximately 36.2 inches.  On average, November, December, and January are the 
wettest months; June, July, and August are the driest months.  About 75 percent of the 
average annual precipitation occurs from October through April; the remaining 25 
percent occurs from May through September. 
 
Temperature data collected at the Bellingham International Airport over the 1960-1990 
period indicate that the warmest months are July and August.  During these months the 
average maximum daily temperature is approximately 71 degrees Fahrenheit (°F).  
December and January are the coldest months.  During December and January the 
average minimum daily temperature is about 32°F. 
 
The growing season is “the portion of the year when soil temperature (measured 20 
inches below the surface) is above biological zero (5°Celsius [C] or 41°F).  This period 
can be approximated by the number of frost free days.  Estimated starting and ending 
dates for the growing season are based on 28°F air temperature thresholds at a frequency 
of five years in ten” (Corps 1987).  For the Reservation, the growing season is 227 days 
long, beginning on April 8 and ending on October 30 (USDA 1992). 
 
Evapotranspiration has not been measured on the Reservation but has been estimated.  
Phillips (1966) estimated the average annual evapotranspiration for a 6-inch water 
holding capacity soil at the Marietta 3 NNW station to be approximately 18.8 inches.  
This estimate represents about 52 percent of the mean annual precipitation.  A review of 
evapotranspiration estimates from 27 studies conducted in the Puget Sound Lowland 
(Bauer and Mastin 1997) suggests an average evapotranspiration rate of around 17.3 
inches.  On average, the estimated mean annual evapotranspiration from the 27 studies 
compiled by Bauer and Mastin (1997) was about 46 percent of the mean annual 
precipitation. 
 
Wind data for Bellingham indicates that the prevailing wind direction on the Reservation 
is from the south and southwest with gusts upward of 80 miles per hour.  Winds from the 
west are not as common and generally not as strong (Corps 1997). 
 
The Reservation experiences a variety of atypical weather patterns.  A common but 
infrequent weather pattern occurs from the northeast.  Winds blowing down the Fraser 
River valley blow across the Whatcom Basin causing damage to the residents and 
businesses of the Reservation (USDA 1992).  Another atypical weather pattern involves 
continental air masses from the east that bring unusually dry weather that can last a few 
days or weeks (USDA 1992).  During the summer, these air masses bring unusually 
warm temperatures (mid to upper 90s Fahrenheit).  During the winter, these air masses 
usually bring cold temperatures (0°F and colder). 
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Because most of the precipitation occurs during the winter months when 
evapotranspiration demand is low, wetlands can expand beyond their boundaries as 
defined by soil and vegetation types.  After the rainy season and during the summer 
months when evapotranspiration demand is high and vegetation slows the movement of 
storm water, the amount of water available for wetlands is small and consequently the 
wet area may be smaller than the boundaries defined by soil and vegetation.  Despite the 
lush summer vegetation, infrequent cloudbursts and the relatively impervious soils 
common to the Reservation can combine to produce storm water runoff during the 
summer months.  This storm water runoff can fill the dry depressions of Reservation 
wetlands. 
 
2.4  HYDROGEOLOGY 
 
The hydrogeologic conditions on the Lummi Reservation have been described previously 
by the USGS and others (Washburn 1957, Cline 1974, Easterbrook 1973, Easterbrook 
1976).  In general, the Reservation is underlain by unconsolidated sediments deposited as 
glacial outwash, glaciomarine drift, glacial till, and floodplain or delta deposits of 
Quaternary age (Washburn 1957).  The unconsolidated deposits consist of clay, silt, sand, 
gravel, and boulders.  Because the composition of the deposits change laterally over short 
distances, it is difficult to distinguish between the different stratigraphic units from 
existing well log data. 
 
2.4.1  Geology 
 
The sedimentary units that occur on the Reservation, as described by Cline (1974) and 
Easterbrook (1976) in order from youngest to oldest, are summarized below. 
• Alluvium:  The alluvium is derived from sediment carried by the Lummi and 

Nooksack rivers and deposited on the flood plain.  It is comprised mostly of clay, silt, 
sand, and some gravel. 

• Beach Deposits:  The beach deposits are laid down by littoral drift processes.  The 
deposits are mostly sand with some locally abundant gravel and occur mainly at the 
western part of the Reservation from Neptune Beach to Sandy Point and at 
Gooseberry Point. 

• Older Alluvium:  The older alluvium was deposited by the Lummi and Nooksack 
rivers when the valley floor was relatively higher than at present.  The unit consists 
mostly of fine sand with some silt and clay located on stream terraces flanking the 
uplands above the flood plain.  These deposits occur along the southeast flank of the 
Mountain View Upland and along the northeast flank of the Lummi Peninsula. 

• Gravel:  A thin unsaturated gravel unit is exposed at the surface at several locations 
on the Reservation.  The unit consists of gravel and sand/gravel.  In places, this unit 
appears to have been reworked by beach processes after retreat of the glaciers and 
overlies glaciomarine drift.  In other places, this unsaturated unit appears to overlie or 
be a part of the Esperance Sand unit (see below) and cannot be distinguished from the 
lower unit in the well records. 

• Glaciomarine Drift: The Glaciomarine Drift unit was deposited late in the Fraser 
Glaciation (from about 20,000 years ago to about 10,000 years ago [Easterbrook 
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1973]).  The drift is comprised of unsorted clay, silt, sand, gravel, and some cobbles 
and boulders.  The deposits include both Kulshan and Bellingham drifts and generally 
yield little water.  Limited sand and gravel lenses may contain small amounts of 
perched ground water. 

• Glacial Till:  The glacial till from the Vashon Stade of the Fraser Glaciation is 
comprised of poorly sorted clay, silt, sand, gravel, and some cobbles and boulders.  
The till deposits generally yield little or no water as till has a compact and concrete-
like texture.  Because the presence of till is noted in only a few well logs and visible 
at only a few beach exposures, the occurrence of till on the Reservation is believed to 
be limited. 

• Esperance Sand:  The Esperance Sand unit (Easterbrook 1976), formerly named 
Mountain View Sand and Gravel, is an advance outwash deposit comprised of 
stratified beds of sand and gravel with stratified lenses of sand.  The unit is the major 
water-yielding unit beneath the Reservation. 

• Cherry Point Silt:  The Cherry Point Silt unit is believed to be the oldest known 
unconsolidated stratigraphic unit in the northern Puget Sound lowland.  This unit is 
comprised of a thick sequence of blue to brownish gray stratified clay and silt with 
minor sandy beds. 

• Bedrock:  Bedrock underlying the Reservation consists mostly of sedimentary rocks 
of the Chuckanut Formation such as sandstone, siltstone, shale, and conglomerate.  
The bedrock does not occur at the surface and is deeply buried by the unconsolidated 
glacial deposits. 

 
2.4.2  Reservation Aquifers 
 
As noted above, ground water is obtained primarily from sand and gravel outwash 
deposits in the unconsolidated sediments (i.e., Esperance Sand unit).  Glaciomarine drift 
is at or near the ground surface over much of the upland areas on the Reservation.  The 
glaciomarine drift contains substantial amounts of clay which restricts the recharge to the 
underlying aquifer and promotes storm water runoff. 
 
Two apparently separate potable ground water systems occur on the Lummi Reservation.  
One system is located in the northern upland area.  This northern system appears to flow 
onto the Reservation from the north and drains to the west, south, and east.  The second 
potable ground water system is located in the southern upland areas of the Reservation 
and is completely contained within the Reservation boundaries.  The flood plains of the 
Lummi and Nooksack rivers, which contain an unconfined aquifer that is saline (Cline 
1974), separate the two potable water systems.  A third potable water system may exist 
on Portage Island, but information on water quality and the potential yield of this system 
is limited and inconclusive. 
 
In general, both the northern and southern ground water systems contain two aquifer 
types (Washburn 1957, Easterbrook 1976).  The upper aquifer type is comprised 
primarily of lenses of sand, or sand and gravel in the glaciomarine drift.  These relatively 
permeable lenses are not continuous throughout the area.  The lower aquifer layer is 
comprised of advance outwash sand and gravel (i.e., Esperance Sand).  The thickness of 



Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

15

the lower aquifer, which appears to be semi-confined in places and unconfined in other 
places, is not known.  The pebbly clay in the drift sediments and scattered deposits of till 
greatly slow the downward percolation of water to the lower aquifer and may act as a 
confining layer. 
 
Because the hydrogeologic conditions on the Reservation vary considerably over short 
distances, the locations of the aquifer recharge zones are not definitively known at this 
time.  It is likely that aquifer recharge areas are distributed over the upland areas.  
However, given the high runoff potential of the glaciomarine drift that covers much of 
the Reservation upland, it is also possible that aquifer recharge areas are of limited areal 
extent and located primarily in only a few locations around the Reservation.  Until more 
precise information is developed, all of the northern and southern upland areas on the 
Reservation are assumed to be aquifer recharge zones. 
 
2.5  SOILS 
 
The United States Department of Agriculture-Natural Resources Conservation Service 
(USDA-NRCS) identified and described 39 different soil map units on the Reservation 
(USDA 1992).  As part of the USDA-NRCS characterization, each soil type was assigned 
to one of four hydrologic soil groups based on their runoff-producing characteristics. 
 
The primary consideration in assigning a soil to a hydrologic soil group is the inherent 
infiltration capacity of the soil with no vegetation (USDA 1992).  The hydrologic soil 
groups are labeled A, B, C, or D.  In essence, Group A soils have a low runoff potential 
and a correspondingly high infiltration potential whereas Group D soils have a high 
runoff potential and a low infiltration potential.  Group B and Group C soils have runoff 
and infiltration potentials between Group A and Group D.  About 13 percent of the soils 
on the Reservation have a low or moderately low runoff potential (Group A or Group B).  
The remaining 87 percent of the soils on the Reservation have a moderately high or high 
runoff potential (Group C or Group D).  These soil characteristics suggest that less than 
15 percent of the Reservation uplands have a good aquifer recharge potential. 
 
As shown in Figure 3, the Group A and B soils are generally found along some of the 
tideland areas and the glacial outwash terraces of the Reservation.  These soils are 
concentrated along Haxton Way south of Balch Road, along Lummi View Road near the 
Stommish Grounds, on Portage Island, and near Fish Point.  There is an isolated 
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area of Group B soils along the west side of Chief Martin Road near the abandoned 
landfill.  The Group C and D soils are found along the glaciomarine drift plains in the 
upland areas and the flood plains of the Lummi and Nooksack rivers.  Most of the 
northern and southern upland areas on the Reservation have a moderately high or high 
runoff potential.  A review of the soil map units in the areas north of the Reservation 
suggests that most of these soils also have a moderately high or high runoff potential. 
 
2.6  LAND USE 
 
Like most places, land use changes on the Reservation have generally been associated 
with changes in vegetation types, decreases in the areas covered by vegetation, changes 
in natural drainage patterns, and increases in impervious surfaces.  With the arrival of 
Euro-americans, forested land was logged, cleared, and drained for agricultural 
development, buildings, and eventually parking lots and other paved surfaces.  Roads 
were cut through slopes and low spots filled.  Many of these low spots were wetland 
areas.  Natural drainage patterns on the Reservation were substantially altered by the road 
system and agricultural drainage and diking. 
 
Historic, current, and projected future land uses on the Reservation watersheds are 
described below.  Much of the information about historic land uses comes from the 
Lummi Nation Comprehensive Environmental Land Use Plan:  Background Document 
(LIBC 1996). 
 
2.6.1  Historic Land Use 
 
Prior to the arrival of Euro-americans, the Lummi people were, and to an extent remain, a 
fishing, hunting, and gathering society.  Based on the accounts of Lummi Elders, early 
European explorers, and early photographs of the region, prior to 1850 the Lummi 
Reservation was dominated by old growth forests of massive Douglas fir, Western 
hemlock, Sitka spruce, and Western red cedar.  Deciduous trees such as Big leaf maple, 
Black cottonwood, Red alder, and Paper birch were also likely present along the rivers, 
streams, and open areas.  Understory vegetation probably included Vine maple, Oregon 
grape, several different willows, Ocean spray, Salmonberry, Thimbleberry, and many 
others.  Wetlands, streams, and rivers supported a unique array of plants adapted to wet 
environments.  The marine shoreline was also a unique environment where only plants 
adapted to a saltwater influenced environment thrived. 
 
The dominant disturbances that shaped vegetation patterns in the northwest prior to the 
arrival of Euro-americans were fires, wind storms, ice storms, and floods.  Traditional 
uses of vegetation included the gathering of medicinal plants, use of willows and other 
shrubs for fishing, and extensive use of Western red cedar for many things including 
clothing, baskets, buildings, and canoes.  Many plants were also used as food to 
complement the traditional diet of fish, shellfish, elk, and deer.  Some of these foods, 
such as ferns, camas, and wapato, were cultivated in natural prairies along the Nooksack 
River. 
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Like most areas in the Nooksack River watershed downstream from Everson, conversion 
of forest land to agricultural land occurred on the Lummi Reservation following the 
arrival of Euro-americans.  In 1896 there were reported to be approximately 1,222 acres 
under cultivation on the Reservation.  Along with clearing the forested land for 
agriculture, the landscape was ditched, wetland areas were drained, log jams were 
cleared, the Nooksack River was diverted to drain into Bellingham Bay, and the Lummi 
River delta cut off from the Nooksack River by a dike.  All of these changes in the 
natural hydrology of the Lummi Reservation changed the distribution and patterns of 
wetland and riparian associated plant communities. 
 
One or more large fires swept through the Lummi Reservation sometime between 1850 
and 1900.  These fires destroyed nearly all of the remaining old growth forests.  Logging 
of timber on the Lummi Reservation began after the fires.  Much of the cedar was cut into 
shingle bolts and shipped to local shingle mills.  The old growth trees on Portage Island 
were cut down to fuel steamboats on the Nooksack River.  Reforestation was not 
practiced during the early logging period and pioneer tree species such as alder, willow, 
and cottonwood soon replaced the conifer forests and dominated the landscape.  
Although there are cedar groves and Douglas fir plantations, the present day forests on 
the Reservation are largely comprised of deciduous trees. 
 
2.6.2  Current Land Use 
 
As part of the Lummi Indian Reservation Storm Water Management Program, a 
LANDSAT satellite image from August 15, 1991 was used to estimate the extent of 
various land uses in the watersheds that drain to the Reservation tidelands (LIBC 1998a).  
The Whatcom County Planning and Development Services had classified the image into 
different land cover types.  The land uses in the Nooksack River basin were characterized 
based on information presented in the Whatcom County Comprehensive Plan (Whatcom 
County 1997).  Excluding both tribal tidelands and land cover/land use types in the 
Nooksack River watershed off-Reservation, approximately 91 percent of the Reservation 
upland area is either agricultural, forested, or wetlands. 
 
2.6.3  Future Land Use 
 
The Lummi Planning Department used demographic profile data from the 1990 Census 
and projected that between 3,800 and 4,350 housing units will be needed on the 
Reservation by the year 2010 (LIBC 1996).  These population projections, planned 
economic and institutional growth on the Reservation, and the small percentage of tribal 
land that has been developed suggest that portions of existing forested lands on the 
Reservation will be converted to residential and commercial uses in the coming years. 
 
Similarly, the future land use in the Nooksack River watershed is projected to include 
more residential, commercial, and urban development to accommodate projected 
population increases (Whatcom County 1997). 
 
2.7  SURFACE WATER RESOURCES 
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Surface waters in the study area include the Nooksack River, the Lummi River, sloughs, 
small streams, roadside and agricultural ditches, springs, wetlands, estuaries, and marine 
waters.  The locations of some of these features are shown in Figure 4. 
 
2.7.1  Rivers, Sloughs, Streams, and Ditches 
 
The Nooksack River drains much of western Whatcom County and currently discharges 
to Reservation waters and the marine water of Bellingham Bay near the eastern extent of 
the Reservation.  Prior to 1860, the Nooksack River discharged primarily into Lummi 
Bay by way of the channel presently used by the Lummi River (WSDC 1960, Deardorff 
1992).  In 1860 a logjam blocked the Nooksack River and diverted it to a small stream 
that flowed into Bellingham Bay (WSDC 1960).  Since that year, due to the increased 
commercial value of the river that resulted from its proximity to sawmills along 
Bellingham Bay, considerable effort has been expended to keep the Nooksack River 
discharging into Bellingham Bay (Deardorff 1992).  The Nooksack River was also the 
primary transportation corridor for Ferndale, Deming, and Lynden residents to travel to 
Bellingham until the early 1900s.  The stream remaining in the Nooksack River’s old 
channel has been called the Lummi or Red River (WSDC 1960). 
 
In the 1920s, a reclamation project was initiated to both construct a dike to keep back the 
sea along the shore of Lummi Bay, and to construct a levee along the west side of the 
Nooksack River (Deardorff 1992).  This project, which was started in 1926 and 
completed in 1934, initially resulted in the near complete separation of the Lummi River 
from the Nooksack River.  However, when salt water intrusion onto the newly reclaimed 
farmlands and damage to the dam at the head of the Lummi River occurred during 
flooding, the dam was replaced with a dam and spillway structure (Deardorff 1992).  This 
spillway structure was also damaged over the years during high flow conditions and was 
most recently replaced by a culvert structure that allows flow into the Lummi River only 
during high flow conditions.  Levees were also constructed along the Lummi River to 
prevent salt-water intrusion onto adjacent farmlands. 
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The dike and levee construction activity was accompanied by agricultural ditching to 
drain fields and wetland areas.  Based on 1887-88 topographic surveys, Bortleson et al. 
(1980) estimated that wetlands located landward of the general saltwater shoreline 
(subaerial wetlands) in the lower Lummi River watershed have decreased from 
approximately 2.0 square miles (mi2) to 0.1 mi2 (approximately 95 percent). 
 
In general, the Lummi River currently carries storm water runoff from the Ferndale 
upland as well as the drainage from a complex network of agricultural ditches in the 
floodplain.  Tidal waters enter the Lummi River from Lummi Bay twice daily, and during 
the late dry season, saline water extends as far upstream as Slater Road at extreme tides.  
Although currently there is Nooksack River water flowing in the Lummi River channel 
only during high flow events, available data indicate that the flow in the Lummi River 
was around 200 cfs as recently as 1955 (WSDC 1964) when a dam/spillway structure was 
in place along the Nooksack River. 
 
The Nooksack River reach located on the Lummi Reservation is tidally influenced.  
Streamside levees are in place to protect agricultural lands from flooding and saline 
water.  Several named sloughs, which are the remains of former river channels, have been 
incorporated into the agricultural drainage network built on the floodplain of the Lummi 
and Nooksack rivers.  Kwina Slough, a distributary channel of the lower Nooksack River, 
is the water source for the Sea Ponds salmon hatchery and the Mamoya salmon rearing 
ponds. 
 
There are several mapped and previously unmapped streams on the Reservation.  Most of 
the unmapped streams have poorly defined channels and contain surface flow only during 
the October through July period.  The approximate locations of these streams were 
identified as part of the storm water facilities inventory.  No flow was observed in any of 
the streams during a field survey of all Reservation streams in late August 1996. 
 
2.7.2  Springs and Wetlands 
 
Upland springs, which are commonly ground water discharge zones for shallow perched 
aquifers, are found throughout the Reservation.  When water moves downward in 
permeable sand or sand and gravel lenses and encounters relatively impermeable silt or 
clay, it moves laterally along the top of the impermeable layer until the layer either 
intercepts the land surface or a more permeable layer.  A seep or spring occurs if the 
interception point is the land surface and wetlands may occur there if the interception 
point is a topographic depression in the land surface or clayey soils with a shallow slope.  
In addition to upland springs, springs occur along the shoreline below the ordinary high 
water line at numerous locations throughout the Reservation. 
 
Historically, springs emerging along the slopes of the uplands served as a water supply 
for the Lummi people.  In many cases they are part of a wetland system where the water 
infiltrates along the lower terraces to return to ground water.  The springs are important 
for wildlife habitat and for aquifer recharge and protection.  Upland aquifers, which 
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provide the primary Reservation drinking water supply as well as salmon egg incubation 
and rearing water for the hatchery program, have experienced depletion and salt water 
intrusion.  Where it occurs, the infiltration of fresh water along shorelines provides a 
buffer against salt-water intrusion. 
 
The wetlands in the upland areas are palustrine (i.e., marshes, wet meadows, swamps, 
small shallow ponds), generally forested wetlands that are often seasonally rather than 
permanently wet.  Most Reservation wetlands formed on silty loams deposited by glacial 
outwash such as Alluvium, Bellingham Drift, and sands and gravels overlying 
Bellingham Drift (Whatcom County 1992, Caplow and Plake 1992).  Since then, logging 
and road construction have altered the hydrologic processes of many of these wetlands by 
either draining them or impounding more water.  Historic fires, logging activities, and 
conversion to agriculture have transformed Reservation wetlands to their current 
vegetative composition. 
 
Most of the once extensive wetlands of the Lummi and Nooksack rivers floodplain have 
been diked, drained, filled, and cultivated since the late 1800s.  Low areas near some of 
the sloughs still reflect the rich and complex wetland habitat that covered most of the 
lower floodplain before human alteration.  Small estuarine wetlands lie in sheltered, low 
energy areas at Onion Bay, Neptune Beach, Portage Island, Lummi River floodplain, the 
Nooksack River delta, and adjacent to the Aquaculture dike. 
 
Road construction and agricultural activity have altered the wetlands north of Marine 
Drive adjacent to the Nooksack River.  South of Marine Drive, many of the Nooksack 
River delta wetlands have been physically altered by the accumulation of sediment at a 
high rate.  The Nooksack River delta was identified as the fastest growing delta for the 
basin size in Puget Sound, with a progradation of approximately 1 mile over the 1888 - 
1973 period (Bortleson et al. 1980).  In addition to the delta progradation, the wetlands of 
the Nooksack River delta are likely affected by the low instream flows and poor water 
quality that characterizes the river during some summer months. 
 
On the west bank of Kwina Slough, areas that were marine beaches in 1900 have 
developed into wetland areas as the Nooksack River delta has prograded seaward.  
Former beach sands and gravels have been mined in a few locations.  Beaver activity is 
common in this area of the Reservation. 
 
These palustrine/estuarine emergent wetlands of the lowlands/floodplains are significant 
for water quality enhancement, flood reduction, storm water attenuation, fish habitat, 
wildlife habitat, and for plants with traditional cultural importance.  The estuarine 
wetlands provide critical juvenile rearing habitat for migrating salmon, herring, smelt, 
and other finfish and shellfish. 
 
The significance of these wetlands is increasing as wetlands upstream from the 
Reservation are altered and destroyed.  These Reservation wetlands reduce the water 
quality impacts of off-Reservation urban development and agricultural land uses on 
Lummi commercial and subsistence shellfish beds in Portage and Lummi bays.  
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Protecting and enhancing floodplain and estuarine wetlands is essential to preserving 
and/or restoring the interdependent fish, shellfish, and wildlife habitat. 
 
Remnants of what were once extensive high value wetlands are located on the Sandy 
Point peninsula between Sucia Drive and the private Sandy Point marina.  Road 
construction and drainage facilities now limit tidal inundation, but wildlife and wetland 
vegetation is abundant.  Plants of traditional cultural significance have been identified in 
this area.  Further north on Sucia Drive, formerly dry and seasonally wet areas are now 
permanently flooded as a result of road construction that blocked natural drainage. 
 
2.7.3  Estuarine and Marine Waters 
 
Brackish estuarine waters grade to marine waters of the Reservation in Lummi Bay, 
Portage Bay, portions of Bellingham Bay and Hale Passage, and the shoreline along 
Georgia Strait.  Saline water moves across tideflats and into the Lummi and Nooksack 
river channels twice daily with the tidal cycle.  The salt water underlies the less dense 
fresh water and moves as a wedge upstream.  Tidal effects in the Nooksack and Lummi 
rivers have been observed as far upstream as Slater Road. 
 
Estuarine waters of the Nooksack and Lummi river deltas form the interface between 
marine and fresh water.  Estuarine waters are important habitat for juvenile and adult 
salmon as they acclimate to either saline or fresh waters during their seaward and 
landward migrations respectively. 
 
Estuarine wetland ecosystems in general are considered to produce more biomass for 
their area than any other natural ecosystem on earth.  The complex and rich aquatic 
resources that provide feeding grounds for fish also attract a large variety of wildlife.  
The estuaries of the Lummi and Nooksack rivers are a part of a major pacific coast 
flyway for ducks, geese, swans, and shorebirds.  These estuaries are also habitat for the 
threatened and endangered Bald eagle and Peregrine falcon. 
 
Small, estuarine marshes in Lummi Bay occur in sheltered fringes of diked areas.  Lummi 
Bay tideflats are extensive and rich in resources for tribal subsistence and as wildlife 
feeding areas.  Less extensive tideflats at Gooseberry Point, Stommish, and Portage Bay 
are also important to the tribal economy and culture. 



Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

24

2.8  BIOLOGICAL DIVERSITY 
 
The Lummi Reservation is home to diverse biological (biotic) communities including low 
salinity estuaries, high salinity estuaries, a variety of upland forest communities, active 
and fallow agricultural lands, sandy spits, tidelands, streams, ponds, and numerous 
diverse freshwater wetlands.  Each of the communities contain a variety of species of 
flora and fauna that move within and between communities.  At a watershed or 
ecosystem level, wetlands help maintain and enhance biological diversity on the 
Reservation. 
 
2.8.1  Plant Diversity 
 
Upland plant communities are typically forested except on the floodplain where 
agricultural land uses predominate.  The numerous diked backwater channels throughout 
the floodplain contain corridors of trees, shrubs, or herbaceous cover.  Estuarine plant 
communities contain salt tolerant plant species. 
 
Upland forests vary between conifer forests, monoculture or mixed conifer plantations, 
mixed hardwood/conifer forests, and hardwood forests.  Douglas fir dominates the 
conifer forests on Portage Island (Caldwell 1983).  Conifer plantations on the Reservation 
are young stands of Douglas fir and/or Western red cedar with limited understory (LIBC 
1999).  As these plantations age, they will generally be harvested before canopy 
stratification and the development of understory diversity. 
 
The mixed hardwood/conifer forests consist of numerous tree species.  Red alder, Big-
leaf maple, Black cottonwood, and Paper birch comprise the hardwood component, while 
Douglas fir, Grand fir, Sitka spruce, and Western red cedar comprise the conifer 
component (Caldwell 1983, LIBC 1999, Harper 1999).  These mixed forests contain a 
few remnant trees that survived fire and timber harvesting.  Mixed forests naturally have 
canopy stratification and a variety of understory shrubs and herbs.  Soils, hydrologic 
processes, and temperature influence plant species presence/absence in an area and often 
control the type of plant community that develops (USDA 1992). 
 
Either Big-leaf maple or Red alder typically dominates hardwood forests (LIBC 1999).  
Present with these dominant species can be Black cottonwood, and/or Paper birch.  
Hardwood forests contain a variety of understory shrubs and herbs such as Red 
elderberry, Salmonberry, Vine maple, and Hardhack. 
 
The floodplain has been farmed for nearly a century.  Some areas are too wet or have 
excess salt concentrations to continue farming and have been left to become degraded 
wetlands.  Some areas are left fallow or are no longer farmed.  These areas consist of 
grasses such as Reed canary grass that preclude colonization by other plant species.   
 
Backwater channels in the floodplain vary between fresh water and brackish water 
throughout the year.  During the rainy season (October through April), overland flow and 
ground water discharge to backwater channels.  During the dry summer months, tides can 



Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

25

push saltwater upstream creating brackish conditions.  Salinity in the water and soil 
influences the plant species that can grow within and along the shorelines of the surface 
water.  Along the shoreline, Himilayan blackberry, Reed canary grass, Tansy and other 
non-native weeds often dominate the uplands adjacent to the backwater channels.  In 
areas closer to Lummi Bay, backwater channels have no adjacent dike and sea water can 
flood adjacent agricultural lands during high tides. 
 
Reservation estuaries along Bellingham Bay and Lummi Bay are different due largely to 
the hydrologic processes that affect them.  The Bellingham Bay estuary receives flow 
directly from the Nooksack River, which results in low salinity water flooding the 
associated saltmarshes.  These low salinity saltmarshes are dominated by bulrush species 
at lower elevations and Lyngby sedge at higher elevations, with the Lyngby sedge 
community having a greater overall diversity and distribution of plant species (Disraeli 
1997).  The Lummi Bay estuary has limited freshwater influence and maintains higher 
salinity levels in both water and soils.  This high salinity environment excludes many 
plant species.  Pickleweed and Saltgrass with Pigweed present dominate the high salinity 
saltmarsh at low elevations.  At higher elevations, plant diversity and distribution is 
variable with areas dominated by Tufted hairgrass, Gumweed, or Meadow barley.  Below 
mean low tide, Eelgrass dominate the intertidal zone (Evans-Hamilton, Inc. and D.R. 
Systems, Inc. 1987). 
 
2.8.2  Animal Diversity 
 
The diversity of plant communities and the proximity to both fresh and salt water create 
habitat for numerous animal species.  Amphibians, reptiles, birds, and mammals live in 
the terrestrial habitat of the Reservation uplands.  Some of these animals move between 
the terrestrial environment and the adjacent sea.  The tidelands are home to a variety of 
birds, fish, and shellfish (Eissinger and Drummond 1994). 
 
Forested wetlands on the Reservation provide habitat for a variety of amphibians.  
Numerous salamanders and the Pacific tree frog require moist forests or forested 
wetlands for all or part of their life cycles similar to the Western toad and Red legged 
frog (Eissinger and Drummond 1994).  The drier areas of the Reservation provide habitat 
for the Terrestrial garter snake. 
 
Avian diversity is high within Reservation boundaries (Eissinger and Drummond 1994).  
Winter and permanent ponds on the Reservation provide habitat for migratory waterfowl 
like Trumpeter swans, Canadian geese, and a variety of ducks.  Lummi and Bellingham 
bays are winter homes to numerous species of loon, grebe, and other pelagic birds 
(Eissinger and Drummond 1994).  Shorebirds, like Killdeer, plovers, and sandpipers 
occupy the Reservation tidelands.  Gulls, terns, and crows live off of the abundance of 
food sources found throughout the Reservation.  A variety of raptors inhabit the 
Reservation either seasonally or year-round.  Red-tailed hawks, falcons, owls, and Marsh 
hawks have been observed on Reservation agricultural lands (Eissinger and Drummond 
1994).  Some Bald eagles overwinter along the lower Nooksack River, while others have 



Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

26

made the Reservation their permanent home (Eissinger and Drummond 1994).  
Passerines (e.g., sparrows, finches, etc.) can be heard throughout the Reservation. 
 
Although seldom seen or heard, a variety of mammals live on the Reservation.  Shrews, 
moles, rabbits, Black-tailed deer and a variety of other mammals are a food source for 
local predators.  Beaver build homes and dams along the wetlands of the floodplain and 
lower Nooksack River.  Coyote, Mink, Striped skunk, and Mountain lion hunt throughout 
the Reservation (Eissinger and Drummond 1994). 
 
Reservation estuaries provide an abundant food resource to both the Lummi People and 
local wildlife.  Small fish such as surfsmelt, herring, and sandlance are food for salmon, 
perch, and rockfish.  Dungeness crab migrate throughout the estuary depending on the 
stage of their life cycle.  Various species of clam (e.g., horse, butter) dig into the tideflats 
while oysters attach to old shells, rock, or other hard intertidal substrates. 
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3.  WETLAND FUNCTIONS AND CLASSIFICATIONS 
 
In this section, after defining wetlands and wetland functions and values, different 
approaches for classifying wetlands and methods for assessing wetland functions are 
described.  Wetlands can be simple ponds surrounded by upland plant communities or 
they can be complex plant communities interspersed over an impermeable soil/hardpan 
(Bill et al. 1999, McMillan 1998).  Wetlands provide society with a variety of functions 
and values (McMillan 1998).  Wetland functions are specific actions that the wetland 
performs such as peak flow attenuation and sediment removal (Granger et al. 1996, 
Gersib 1997).  Wetland values are the worth that society places on specific wetland types 
or functions.  Wetland classification is the grouping of wetlands based on similarities 
such as the dominant vegetative community or water source. 
 
3.1  WETLANDS 
 
Wetlands are defined as “areas that are inundated or saturated by surface or ground water 
at a frequency and duration sufficient to support, and that under normal circumstances do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions.  
Wetlands generally include swamps, bogs, and similar areas” (Corps 1987). 
 
Two types of wetland determinations are ecological determinations and jurisdictional 
delineations (Bill et al. 1999, McMillan 1998, Tiner 1991b).  An ecological determination 
includes the entire area influenced by the hydrologic cycle over time (not just one 
season).  Wetland determinations based on the ecological approach are not always 
apparent due to variations in seasonal weather patterns.  A jurisdictional delineation is 
defined based on the U.S. Army Corps of Engineers Wetlands Delineation Manual 
(Corps 1987).  A jurisdictional delineation defines a wetland as an area with all three 
wetland parameters (hydrology, hydric soils, and hydrophytic vegetation) present for five 
to twelve percent of the growing season during the time that the wetland delineation is 
being conducted (Corps 1987).  Appendix B provides the criteria for each of the 
parameters required for a jurisdictional wetland delineation.  During drier seasons or 
years, jurisdictional wetland boundaries can be underestimated. 
 
3.1.1  Hydrology 
 
The source of water influences the type and location of wetlands and varies depending on 
location throughout the Reservation.  Initially precipitation in the form of rain, sleet, 
snow, hail, and fogdrip is the source of essentially all freshwater on the Reservation.  
This water flows into wetlands directly through precipitation, headwater and backwater 
flooding, overland flow, and ground water seepage (Corps 1987).  Precipitation events in 
the Nooksack River watershed influence the water level of the Nooksack River, often 
flooding wetlands along the lower Nooksack River.  Major flood events of the Nooksack 
River can break through or overflow the levees along the lower reaches of the river and 
flood the Nooksack River floodplain.  Uplands located adjacent to the marine shoreline 
and areas in the floodplains of the Lummi and Nooksack rivers can be inundated by 



Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

28

saltwater from the surrounding marine waters.  Hydrologic processes are the single most 
important factor in developing wetland characteristics (Corps 1987, Bill et al. 1999). 
 
Indicators that wetland hydrologic processes occur in a wetland include: drainage 
patterns, strand lines, sediment deposition, watermarks, stream gage data and flood 
elevation predictions, historic records, visual observation of saturated soils, and visual 
observation of inundation (Corps 1987). 
 
3.1.2  Hydric Soils 
 
There are 28 different soil series within 39 soil map units found within the boundaries of 
the Reservation (USDA 1992).  Fifteen of the 28 soil series are considered “hydric soils” 
(USDA 1999 – see Appendix C). 
 
It is noted that inclusions of “hydric soils” occur within soil series that are non-hydric 
(USDA 1992).  Soil series inclusions are areas within a mapped soil series or map unit 
that have different properties than the dominant mapped unit.  The spatial distribution of 
soil map units characterized as hydric soils is shown on Figure 5.  Hydric soils cover 
approximately 46 percent of the upland Reservation area. 
 
Hydric soils are “soils that formed under conditions of saturation, flooding, or ponding 
long enough during the growing season to develop anaerobic (no oxygen) conditions in 
the upper part” (USDA 1998).  The biochemical processes resulting from anaerobic 
activity by microbial organisms in saturated soils creates distinct, observable indicators.  
These indicators include hydrogen sulfide gas (rotten egg smell), the accumulation of 
iron or manganese concentrations (mottling), the loss of iron or manganese from soil 
particles (gleying), and the deep dark colors of accumulated carbon (organics) (Corps 
1987). 
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3.1.3  Hydrophytic Vegetation 
 
The term hydrophyte means, “water loving.”  Hydrophytic vegetation are plants that have 
adapted to survival in anaerobic soils.  The USFWS has developed a national list of plant 
species that occur in wetlands in the northwest for use when conducting jurisdictional 
wetland delineations (Reed 1988).  However, species that are considered upland species 
can, and often do, exhibit adaptations for surviving in anaerobic soils (Tiner 1991).  This 
adaptability of some plant species has led to court challenges, confusion, and changes in 
the indicator status of some plant species (Reed 1993). 
 
For jurisdictional wetland delineations, the national list of plant species that occur in 
wetlands (Reed 1988) identifies the indicator status for each plant species likely to be 
encountered in northwest plant communities.  As shown in Table 1, plant species are 
classified into one of five indicator categories that range from obligate wetland species to 
obligate upland species. 
 

Table 1.  Indicator categories for plant species for conducting wetland determinations. 
Indicator Category1 Indicator Symbol Definition 

Obligate Wetland Plants OBL Plants that occur almost always (estimated 
probability >90 percent) in wetlands under natural 
conditions, but which may also occur rarely 
(estimated probability <1 percent) in nonwetlands. 

Facultative Wetland 
Plants 

FACW Plants that occur usually (estimated probability >67 
to 99 percent) in wetlands, but also occur (estimated 
probability 1 percent to 33 percent in nonwetlands). 

Facultative Plants FAC Plants with a similar likelihood (estimated 
probability 33 percent to 67 percent) of occurring in 
both wetlands and nonwetlands. 

Facultative Upland 
Plants 

FACU Plants that occur sometimes (estimated probability 1 
percent to <33 percent) in wetlands, but occur more 
often (estimated probability >67 percent to 99 
percent) in nonwetlands. 

Obligate Upland Plants UPL Plants that occur rarely (estimated probability <1 
percent) in wetlands, but occur almost always 
(estimated probability >99 percent) in nonwetlands 
under natural conditions. 

1 The three facultative categories are further subdivided by (+) and (-) modifiers.  
 
3.2  WETLAND FUNCTIONS AND VALUES 
 
The value of wetland functions depends on the perspective of the individual or group of 
individuals.  Wetlands can provide value without providing any identified function 
(Smardon 1978, Gersib 1997).  The following discussion separates wetland functions into 
three categories (hydrology, water quality, and habitat) and includes a discussion on 
social values. 
 
3.2.1  Hydrologic Functions 
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There are four basic hydrologic functions that wetlands provide: ground water 
recharge/discharge, flood flow storage and associated reduction in peak discharge, 
maintaining base stream flow, and shoreline stabilization.  Each of these functions are 
described below. 
 
Wetlands are important for maintaining the quality and quantity of ground water in an 
aquifer.  Water that pools in a wetland can infiltrate into the soil and continue to move 
downward to recharge an aquifer.  However, the amount of water that infiltrates into the 
soil is dependent upon the characteristics of the soil underlying the wetland (Sather and 
Smith 1984).  Highly impermeable soils can provide limited to no ground water recharge.  
 
Wetlands can also affect storm water runoff by intercepting overland flow and storing the 
water.  This storage function of wetlands reduces the peak flow and can help reduce 
downstream property damage and flooding.  The storage of storm water in wetlands can 
also provide other functions such as ground water recharge and amphibian habitat. 
 
The storage of storm water in a wetland and the desynchronization of outflow from a 
wetland can also provide the function of maintaining base stream flow levels in adjacent 
water bodies.  This base flow can be either surface or subsurface flow.  During the dry 
season, water stored in or below a wetland can discharge to adjacent surface waters and 
provide water for instream flows. 
 
Wetlands can help stabilize shorelines in a couple of ways.  When wetlands store and 
then slowly release storm water runoff, they reduce downstream peak flows.  This 
reduction in downstream peak flows reduces stream bank scouring and can allow for 
native vegetation to establish and further maintain stream bank stability (Adamus et al. 
1991).  Wetlands also provide the water and substrate necessary for hydrophytic 
vegetation to establish, which enhances shoreline stabilization. 
 
3.2.2  Water Quality Functions 
 
Wetlands are important for their role in maintaining water quality by providing 
temperature control; microbial control; and removal of sediment, nutrient, and toxicants 
from the water column. 
 
Forested, scrub-shrub, and emergent wetlands provide shading of pooled water that helps 
to maintain cool water temperatures.  As the water is discharged to streams, it can help 
provide a thermal environment conducive to fish health (Cedarholm 1994).  Vegetated 
wetlands also provide a mechanism to capture, retain, and destroy simple biological 
organisms such as fecal coliform and E. coli (Hammer 1992, Hammer 1994).   
 
By slowing the downstream flow of water, vegetated wetlands allow sediments, 
toxicants, and nutrients to be removed from the water column (Adamus et al. 1991).  
Toxicants are removed from the water column in a variety of ways including through 
adsorption onto suspended solids that settle out of the water column.  Biochemical 
activities break some toxicants down into non-toxic forms and plants can uptake some 
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toxicants and assimilate them into plant tissue (Adamus et al. 1991).  Nutrient removal in 
a wetland also occurs in a variety of ways including adsorption onto suspended solids, 
microbial transformation, and plant uptake (Adamus et al. 1991). 
 
3.2.3  Habitat Functions 
 
Wetlands provide habitat for most terrestrial and fresh water aquatic organisms (Brown 
1985).  These organisms include fish, birds, amphibians, mammals, reptiles, plants, and 
arthropods.  Wetlands can be critical in the long-term survival of threatened, endangered, 
and sensitive (TES) species (Williams and Dodd 1978).  Wetlands are required for some 
of these species, such as Chinook salmon, to successfully complete one or more life 
stages (Levy and Northcote 1982, Healy 1980, Fisher and Pearcy 1989). 
 
Wetlands with permanent open water, especially when associated with rivers and lakes, 
are important habitat for the maintenance of the diversity and abundance of finfish.  In 
addition to open water, plants provide food for the food chain, cover to maintain cool 
water temperatures, and filtration to maintain water quality (Larson et al. 1989, Adamus 
et al. 1991). 
 
Wetlands can provide excellent habitat for migratory waterfowl.  The Puget Sound region 
contains primary winter habitat for waterfowl that nest and reproduce in the interior 
aquatic systems throughout North America.  Some of these local aquatic systems are 
wetlands with permanent open water.  The factors affecting migratory waterfowl habitat 
include the size of the wetland, availability of cover, isolation from disturbance, the 
absence of contaminants, and the spatial and temporal arrangement of these factors 
(Adamus et al. 1991). 
 
Wetlands are home to a variety of species besides fish and birds and are an important part 
of the terrestrial and aquatic food chain.  Wetlands and their associated riparian corridors 
often provide habitat for mammals, amphibians, reptiles, arthropods, and plants.  The 
biological, chemical, and physical properties of a wetland affect its capability to provide 
food and shelter for the various life cycles of these organisms (Adamus et al. 1991).  
Available water and nutrients provide the opportunity for increased plant growth, which 
in turn provides a food source for higher trophic levels (Sather and Smith 1984).  In 
addition, wetlands that drain to downstream systems export materials for consumption by 
organisms downstream. 
 
3.2.4  Social Values 
 
Wetlands were previously widely viewed as low value lands.  However, this view is 
changing as a greater understanding of natural processes and the importance of wetlands 
emerges.  Wetlands provide a variety of social values to the human communities around 
them.  These values include areas of cultural significance, recreation, and opportunities 
for outdoor education (Smardon 1978).  The factors affecting the social values of a 
wetland include the distance from the population center, water quality, access, and the 
interest of local residents (Gersib 1997). 
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The cultural significance and value of a wetland can range from the preservation of rare 
or endemic plant communities, aesthetics, open space, or to the protection of 
archaeologic, geologic, or historic sites (Adamus et al. 1991). 
 
Recreation activities can be separated into consumptive and non-consumptive activities 
(Adamus et al. 1991).  Consumptive activities include fishing, food gathering, and 
hunting.  Non-consumptive activities include swimming, boating, and birdwatching. 
 
Wetlands are also excellent areas to conduct outdoor learning experiences.  Outdoor 
education can take the form of basic nature studies by elementary and secondary 
education classes or advanced scientific research on ecosystem functions and processes 
within and/or surrounding wetlands. 
 
3.3  WETLAND CLASSIFICATION SYSTEMS 
 
Wetlands are typically classified according to specific characteristics and there is some 
overlap between classification and function assessment methods.  Four wetland 
classification systems are: 
 
1. Cowardin Classification System, 
2. Washington State Wetland Rating System 
3. Washington Department of Natural Resources Wetland Classification System, and 
4. Hydrogeomorphic Classification System. 
 
The Cowardin Classification System is based on the physical characteristics of the source 
of water to the wetland, the type of substrate under the water, and the dominant 
vegetative community.  The Washington State Wetland Rating System categorizes 
wetlands based on a combination of functions and values.  The Washington State 
Department of Natural Resources Wetland Classification System is based on basic 
wetland characteristics.  The Hydrogeomorphic Classification System is based on the 
landform where the wetland occurs and the source of water to the wetland. 
 
 
3.3.1  Cowardin Classification 
 
In 1979, the U.S. Fish and Wildlife Service adopted the Cowardin Classification System 
for wetlands and deepwater habitats in the United States (Figure 6).  The Cowardin 
System is based on the shared characteristics of vegetation and water regime divided into 
systems, subsystems, classes, subclasses, and dominance types (Cowardin et al., 1979). 
 
Systems are a complex of wetlands that share the influence of similar hydrologic, 
geomorphic, chemical, or biological factors.  Systems describe where the wetland is 
found within the terrestrial community.  A system can be marine (found in saline waters), 
estuarine (found in brackish waters), riverine (found associated with rivers and streams), 
lacustrine (found associated with lakes), or palustrine (does not fit any of the above 
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descriptions).  All systems except palustrine include a set of subsystems that further 
distinguish physical characteristics.  The subsystems for marine and estuarine systems are 
subtidal and intertidal.  There are four subsystems for riverine systems: tidal, lower 
perennial, upper perennial, and intermittent.  There are two subsystems for lacustrine 
systems, limnetic and littoral. 
 
All systems and subsystems include a variety of classes.  Classes describe the general 
appearance of the habitat in terms of either the dominant life form of the vegetation or the 
physiography and composition of the substrate.  Subclasses further separate wetlands 
based on the recognition of finer differences in life forms.  Finally, the dominance type 
defines the taxonomic category based on the dominant plant species, dominant sedentary 
or sessile animal species, or the dominant plant and animal species. 
 
Lakes are areas of permanent open water greater than 20 acres in area (Cowardin et al. 
1979, Ecology 1998a, Ecology 1998b).  Since there are no permanent freshwater open 
water areas greater than 20 acres on the Reservation, the Lacustrine system is not 
applicable on the Reservation. 
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3.3.2  Washington State Department of Natural Resources Wetland Classification 
System 
 
The Washington State Department of Natural Resources (DNR) is charged with 
implementing and regulating forest practices in Washington State.  The DNR classifies 
wetlands according to their size, canopy closure, and the presence of open water (Table 
2).  Type A and B wetlands are protected through the use of Wetland Management 
Zones.  Wetland Management Zones are buffers adjacent to wetlands that are intended to 
protect the wetland from adverse impacts from forest practices. 
 
Table 2.  Washington Department of Natural Resources Wetland Classification System 

Wetland Type Characteristics 
Nonforested  Any wetland or portion thereof that has, or 

if the trees were mature would have, a 
crown closure of less than 30 percent. 

Nonforested Type A (i) Are greater than 0.5 acre in size, 
including any acreage of open water 
where the water is completely 
surrounded by the wetland; and 

(ii) Are associated with at least 0.5 acre 
of ponded or standing open water. 
The open water must be present on 
the site for at least 7 consecutive 
days between April 1 and October 1 
to be considered for the purposes of 
these rules. 

Nonforested Type B All other nonforested wetlands (except for 
bogs) greater than 0.25 acre. 

Forested  Any wetland or portion thereof that has, or 
if the trees were mature would have, a 
crown closure of 30 percent or more. 

Forested and 
Nonforested 

Type A Bogs greater than 0.25 acres 

 
 
 
3.3.3  Washington State Wetland Rating System 
 
The Washington State Wetland Rating System uses four basic criteria (rarity, 
irreplaceability, sensitivity to disturbance, and habitat functions) to classify a wetland 
into one of four categories.  As summarize in Table 3, Whatcom County has adopted this 
system. 
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Table 3.  Whatcom County wetland categories based on Washington State Wetland 
Rating System (Whatcom County, 1992). 
Category Criteria Features 

I Wetlands or ponds that have 
exceptional resource value 
based on unique qualities, 
presence of rare wetland 
communities, and sensitivity 
to disturbance 

Wetlands or ponds with one or more of the following: 
1. Documented habitat for endangered or threatened fish, 

or animal species or potentially extirpated plant 
species recognized by State or Federal agencies; or 

2. Wetland communities which qualify as quality Natural 
Heritage wetlands; or 

3. High quality wetlands with irreplaceable ecological 
functions, including peat wetlands, estuarine wetlands, 
or mature forested wetlands; or  

4. Wetlands of exceptional local significance. The 
criteria for such a designation includes, but is not 
limited to rarity, ground water recharge areas, 
significant habitats, unique educational sites, or other 
specific functional values within a watershed. 

II Wetlands or ponds that do not 
contain features outlined in 
Category I 

Wetlands or ponds with one or more of the following: 
1. Documented habitats for sensitive plant, fish or animal 

species recognized by Federal or State agencies; or 
2. Wetlands with significant functions, including peat 

wetlands, estuarine wetlands, or mature forested 
wetlands, which are not high quality but which can not 
be adequately replicated through creation or 
restoration; or 

3. Wetlands with significant water quality functions, and 
habitat value determined through a score of at least 35 
points in the section Q5 of the Whatcom County 
Wetlands Rating System; or 

4. Regulated wetlands, which provide documented 
habitat for salmonids. 

III Wetlands or ponds that do not 
contain the features outlined in 
Category I and II criteria.   

Wetlands or ponds with one or more of the following: 
1. Wetlands that are contiguous to other wetlands 

constituting a total of five acres or larger; 
2. Wetlands over 10,000 square feet that are contiguous 

with a stream, river, pond, lake or marine water; 
3. Isolated wetlands that are 5 acres or larger; 
4. Wetlands (isolated or contiguous) over 10,000 square 

feet that provide a significant aquifer recharge 
function; 

5. Isolated wetlands over 0.5 acres that have a less than 
80% cover of hardhack, soft rush, or alder over 20 
years of age 

6. Isolated wetlands over 0.5 acres that have less than an 
80% cover of non-native species including but not 
limited to Reed canarygrass and common pasture 
grasses. 

IV Wetlands one acre or greater 
that are not included in 
Categories I, II, or III 
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3.3.4  Hydrogeomorphic Classification System 
 
The Hydrogeomorphic (HGM) Classification System (Brinson, 1993b) classifies 
wetlands based on the hydrologic processes and geomorphologic characteristics of the 
wetland.  Wetland hydrologic processes include the mechanisms by which water moves 
into, through, and out of wetlands.  The geomorphologic characteristics include the 
landform of a wetland and its topographic position in the landscape.  As summarized in 
Table 4, the major divisions of the HGM approach are riverine, depressional, tidal fringe, 
slope, mineral or organic soil flats, and lacustrine fringe.  The primary reason for 
developing the HGM classification system was to develop a function assessment 
methodology. 
 
Table 4.  The Hydrogeomorphic Classification System Divisions 

Classification Definition 
Riverine Wetlands in topographic valleys 
Depressional Wetlands in topographic depressions 
Slope Wetlands on topographic slopes 
Mineral soil flats Wetlands on topographically flat areas with mineral soils 
Organic soil flats Wetland on topographically flat areas with organic soils 
Estuarine fringe Wetlands on the edges of marine waters 
Lacustrine fringe Wetlands on the edges of lakes 
 
3.4  WETLAND FUNCTION ASSESSMENTS 
 
Wetland function assessments typically group wetland functions into three general 
categories:  water quality improvement, hydrologic effects, and habitat.  Water quality 
improvement functions include nutrient removal, toxicant removal, and sediment 
removal.  Hydrologic functions include water storage, velocity reduction, baseflow 
maintenance, and aquifer recharge.  Habitat functions include plant diversity, invertebrate 
diversity, fish habitat, mammal habitat, bird habitat, reptile and amphibian habitat, 
general habitat, and food chain support.  Various methodologies exist for assessing the 
ability of a wetland to perform these functions. 
 
Originally wetland functions were evaluated based on the “best professional judgment” 
of experienced wetland professionals (Granger et al., 1996).  Disadvantages of “best 
professional judgement” determinations of wetland functions include a lack of 
consistency, predictability, and reliability between individuals conducting assessments.  
In recognition of these disadvantages, numerous efforts have been made to develop a 
wetland function assessment methodology that can be used by different individuals to 
produce similar results. 
 
Wetland function assessment methodologies use indicators to provide information about 
the ability of a wetland to perform a given function (Granger et al. 1996).  Indicators are 
characteristics or conditions of the wetland that, when present, indicate a certain function 
is being performed.  Indicators can be surveyed for presence or absence or can be 
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numerically scaled to express the degree to which a function is being performed.  
Assessment methods that only use presence/absence can show neither trends nor impacts 
due to land use activities or climatic changes.  Numerical evaluations of indicators allow 
for models that provide a performance score to be developed for each function present. 
 
The information provided by functional assessments allows resource managers to 
understand the functions a wetland performs, to determine how the impacts from a 
proposed project will affect those functions, and to evaluate whether the impacts can be 
permitted.  In instances where impacts are unavoidable, knowing what functions will be 
lost allows managers and regulators to plan compensatory mitigation projects that replace 
the lost functions. 
 
Because of the recognized importance of wetland functions and the costs associated with 
wetland losses and mitigation, governments require a consistent approach to determine 
the presence and functions of wetlands.  Because wetlands in different regions of the 
country perform functions differently, regional methodologies are needed.  Washington 
State has adapted the Hydrogeomorphic (HGM) Approach to Assessing Wetland 
Functions.  However, the Washington State HGM model currently assesses only 
depressional and riverine wetlands.  A function assessment tool available for tidally 
influenced wetlands is the Indicator Value Assessment (IVA) method developed and 
utilized by Snohomish County.  Snohomish County’s IVA method will require some 
modifications to more accurately assess Reservation estuarine wetlands. 
 
In the remainder of this section of the report, various approaches and methods for 
assessing wetland functions are summarized. 
 
3.4.1  Wetland Evaluation Technique 
 
The Wetland Evaluation Technique (WET) was originally developed by the U.S. Army 
Corps of Engineers to evaluate wetlands at a national level.  The WET approach rates the 
probability that a wetland performs a given function as High, Medium, or Low (Granger 
et al. 1996).  The WET approach does not allow local planners to differentiate between 
similar wetlands at a local level (McMillan 1998).  The method has been modified by 
various states to better represent local conditions. 
 
3.4.2  Reppert Method 
 
One of the first methods for assessing wetland functions was the Reppert Method.  The 
Reppert Method assigns numerical values to indicators present in a wetland.  Indicator 
values for a given wetland are averaged to produce an overall assessment of wetland 
function.  The results from the Reppert Method are considered too broad and general for 
local site-specific evaluations (McMillan 1998, Granger et al. 1996). 
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3.4.3  Oregon Method 
 
The Oregon Freshwater Wetland Assessment Methodology (Oregon Method) was 
developed to provide qualitative descriptions of multiple wetlands within a given 
watershed (Roth et al. 1993).  The Oregon Method assesses six wetland functions:  
wildlife habitat, fish habitat, water quality, hydrologic control, education, and recreation. 
Function assessments using the Oregon Method are cursory assessments that only 
provide information about whether the wetland:  1) provides, 2) has the potential to 
provide, or 3) does not provide the function assessed.  This information can assist 
planners, citizens, and governmental staff in understanding wetlands and their functions 
within a watershed. 
 
3.4.4  Semi-Quantitative Assessment Methodology 
 
The Wetland and Buffer Functions Semi-Quantitative Assessment Methodology (SAM) 
was developed by Cooke Scientific Services (Cooke 1996).  The SAM approach is 
essentially the Reppert method modified to northwest wetland ecosystems.  The SAM 
approach assists wetland professionals with the identification and quantification of 
potential wetland functions by providing information about the presence and relative 
importance of wetland functions.  The SAM approach is quick and easy for both wetland 
professionals and novices, but does not provide the comprehensive information about 
wetland functions provided by the Hydrogeomorphic methodology (Granger et al. 1996). 
 
3.4.5  Lummi Wetland Function Classification Methodology 
 
The Lummi Nation developed a Wetland Classification System to understand the 
functions of Reservation wetlands (Caplow 1994).  When this system was developed, 
there was no functional assessment methodology that provided consistently reproducible 
results.  This classification method uses indicator values for each function analyzed and 
was used during the mid-90s wetland inventory on the Reservation to rate the functions 
of wetlands (Arnett 1994). 
 
3.4.6  Habitat Evaluation Procedures 
 
The USFWS developed the Habitat Evaluation Procedure (HEP) to standardize methods 
for evaluating project impacts on both terrestrial and inland aquatic habitats and to allow 
comparison of alternative plans or projects (USFWS 1980).  The HEP method is limited 
to assessing the habitat values for individual species or guilds of species (Granger et al. 
1996).  Although the HEP evaluates terrestrial and inland aquatic habitats, it does not 
evaluate hydrologic processes and wetland functions related to water quality (Granger et 
al. 1996). 
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3.4.7  Indicator Value Assessment 
 
The Indicator Value Assessment (IVA) was developed as an extension of the HEP 
method (Hruby 1997).  The IVA method assigns a numerical value to an indicator.  The 
indicator values are input as variables into simple algebraic equations, one equation for 
each wetland function.  The IVA method provides a level of performance for each 
wetland function assessed and the perceived benefits of each function (McMillan 1998).  
A drawback to the IVA method is that current models are site specific (Granger et al. 
1996).  However, the Snohomish Estuary Wetland Integration Plan provides a method 
that can be modified to assess the estuarine wetlands on the Reservation (MacWhinney 
and Thomas 1996). 
 
3.4.8  Hydrogeomorphic Approach to Assessing Wetland Functions 
 
The U.S. Army Corps of Engineers Waterways Experiment Station developed the 
Hydrogeomorphic Approach to Assessing Wetland Functions (HGM approach) in an 
attempt to better measure the capacity of a wetland to perform functions (Brinson, 
1993b).  The HGM approach can be described as consisting of three inter-related but 
distinct steps.  First, wetlands in an area are classified based on differences in hydrologic 
processes and geomorphologic characteristics.  As described in Table 4, seven major 
hydrogeomorphic wetland classes have been developed: riverine, depressional, slope, 
mineral soil flats, organic soil flats, estuarine fringe, and lacustrine fringe.  Once a 
wetland is classified, the function of each of these classes in the study area is defined.  
Finally, a reference wetland for each class is identified and used to establish the range of 
functions for the wetlands in the study area.  Three fundamental factors that define how 
wetlands function in a watershed are the position/location of the wetland in the 
watershed, water source, and the flow and fluctuation of water within and through the 
wetland (Brinson et al. 1993b). 
 
The HGM approach was developed to increase the accuracy of wetland function 
assessments and the replicability of assessments by different individuals, while 
decreasing the amount of time needed to conduct the assessment (McMillan 1998, 
Granger et al. 1996).  Washington State has developed an HGM approach specific to 
western Washington for riverine and depressional wetlands (Ecology 1998a, Ecology 
1998b).  Washington State reportedly intends to continue to develop methods to assess 
slope, flats, lacustrine fringe, and estuarine fringe wetlands.  The Washington State HGM 
approach was applied on the Reservation as part of the comprehensive wetland inventory 
(Appendix A). 
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4.  WETLAND MITIGATION AND RESTORATION 
 
Wetland mitigation and wetland restoration are used for the long-term protection of 
wetlands.  Wetland mitigation is used to lessen the impacts from land use activities that 
adversely impact wetlands.  Wetland restoration is used to redevelop degraded or lost 
aquatic systems that historically provided wetland functions necessary for the life cycles 
of local animal and plant species or communities.  Wetland restoration can be a form of 
wetland mitigation. 
 
4.1  WETLAND MITIGATION 
 
Wetland mitigation is defined by the Council of Environmental Quality as “avoiding 
impacts, minimizing impacts, rectifying impacts, reducing impacts over time, and 
compensating for impacts” (40 CRF 1508.20).  In essence, there are three general types 
of wetland mitigation:  avoidance, minimization, and compensatory mitigation.  
Avoidance means to not impact a wetland.  For example, with avoidance mitigation, no 
fill could be discharged into the wetland if there is a practical alternative available that 
will result is less adverse impacts to the aquatic resource.  Minimization occurs when 
wetland impacts cannot be avoided by a proposed project.  In these instances, the project 
is modified and conditions that control the project implementation are put in place to 
ensure that unavoidable adverse impacts are minimized.  Compensatory mitigation occurs 
when impacts are unavoidable and will result in a loss of “waters of the United States.”  
Compensatory mitigation means that the applicant must preserve a high quality wetland, 
enhance an existing functional wetland, restore an existing degraded wetland, or create a 
new man-made wetland.  Preferably the compensatory mitigation will occur at the same 
location or watershed where the wetland impacts will occur (McMillan 1998).  However, 
if a new wetland cannot be built on-site, the off-site location should be in the same 
geographic area. 
 
The functional characteristics of the lost wetland must be considered when assessing 
mitigation actions (McMillan 1998).  Creating wetlands for compensatory mitigation and 
habitat restoration follow the same procedures.  Project planning and design should 
include an analysis of soils, grading contours, water source and hydroperiod, native plant 
species, planting densities, species groupings, and size of planting zones (Castelle et al. 
1992a, McMillan 1998). 
 
The goal of compensatory mitigation is no net loss of wetland function or acreage 
(Walker 1999, McMillan 1998).  As shown in Table 5, the U.S. Army Corps of Engineers 
uses a range of ratios as guidelines.  The ratios for compensatory mitigation depend on 
the type of mitigation.  However, all ratios are greater than 1:1 due to (Castelle et al. 
1992a): 
• The lag time for complete habitat replacement, 
• The difficulty/uncertainty of determining a critical size to replace habitat, 
• The feasibility of fully restoring habitat, and  
• The difficulty of predicting success of a given project. 
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Table 5. Approximate replacement ratios for wetland impacts using compensatory 
mitigation (Walker, 1999). 

Compensation Type Ratio 
Creation 2 or 3 : 1 

Enhancement 6 : 1 
Restoration 1.5 : 1 
Preservation 10 : 1 

 
The ratios shown in Table 5 were developed based on the following considerations 
(Walker 1999): 

• Wetland creation occurs on non-hydric soils that are the most difficult 
environment to build a wetland due to soil characteristics. 

• Wetland enhancement requires a large ratio because there is an overall loss of 
acreage. 

• Wetland restoration requires building a wetland on a hydric soil.  The ratio is 
correspondingly low since it is assumed that once wetland hydrologic processes 
are returned, wetland plants and functions will return. 

• Wetland preservation requires no net loss of function and acreage.  This approach 
often requires some other form of compensatory mitigation to ensure no net loss. 

 
4.2  WETLAND RESTORATION 
 
Wetland restoration involves reestablishing wetland functions in areas that were once 
wetlands (Hruby 1997).  Although wetland restoration can be used for compensatory 
mitigation, wetland restoration activities can also occur independently and can be stand-
alone projects.  For example, on the Lummi Indian Reservation the Nooksack River 
Estuary Recovery Project is potentially a very large-scale wetland restoration project 
(LIBC 1998b).  The project is currently in the planning/study phase to determine the 
options available for restoration, the economic benefits and costs of returning agricultural 
land to aquatic ecosystems, and the costs associated with conducting the Environmental 
Impact Statement and implementing the preferred alternative. 
 
There are a number of options for restoring wetlands on the Lummi and Nooksack River 
floodplain.  For example, removing the seawall along portions of Lummi Bay will 
expand the intertidal zone and adjacent saltmarsh communities.  Restoring freshwater 
flow from the Nooksack River into the Lummi River will reopen an anadromous fish 
migration channel.  Restoring degraded wetlands associated with the Lummi River and 
other freshwater channels on the floodplain will provide filtration systems to improve 
water quality and habitat for a variety of plants and animals. 
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5.  EXISTING WETLAND PROTECTION PROGRAMS 
 
Effective wetland protection programs generally combine regulatory and non-regulatory 
approaches.  Regulatory approaches on the Lummi Reservation are currently derived 
from Executive Orders and federal laws such as the Clean Water Act, the Rivers and 
Harbors Act, and the Coastal Zone Management Act.  Non-regulatory approaches could 
include tax incentives for conservation easements, grant funding for wetland restoration 
activities, public education efforts to increase awareness of the importance of wetland 
functions, and approaches to preserving high quality wetlands such as land acquisition. 
 
5.1  FEDERAL REGULATIONS 
 
In 1997, the LIBC adopted Resolution 97-104 to formally create a Technical Review 
Committee (TRC).  The TRC is responsible for reviewing applications for land use 
activities on the Reservation to ensure that the applicant complies with applicable tribal 
and federal laws and to ensure that impacts on neighboring property owners are 
minimized.  In formally creating the TRC, the LIBC also reaffirmed its commitment to 
provisions of the Clean Water Act, Rivers and Harbors Act, and other federal laws that 
protect Lummi resources such as wetlands. 
 
5.1.1 Executive Order 11990 Protection of Wetlands 
 
Executive Order 11990 of May 24, 1977 defined wetlands and recognized the significant 
values provided by wetlands.  The Executive Order directed each federal agency to 
provide leadership and to take actions to minimize the destruction, loss, or degradation of 
wetlands and to preserve and enhance the natural and beneficial values of wetlands in 
carrying out the agency’s responsibilities.  To the extent permitted by law, each federal 
agency is to avoid undertaking or providing assistance for new construction located in 
wetlands unless the head of the agency finds, 1) that there is no practicable alternative to 
such construction, and 2) that the proposed action includes all practicable measures to 
minimize harm to wetlands which may result from such use.  Each agency was also 
directed to provide opportunity for early public review of any plans or proposals for new 
construction in wetlands. 
 
The key requirement of Executive Order 11990 is determining whether a practicable 
alternative to locating an action in wetlands exists.  This determination requires the 
identification and evaluation of alternatives that could be located outside of wetlands 
(alternative sites); other means that would accomplish the same purpose as the proposed 
action (alternative actions); and no action.  If there is no practicable alternative to 
locating an action in wetlands, the Executive Order requires that the action include all 
practical measures to minimize harm to the wetlands and preserve and enhance the 
natural and beneficial values. 
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5.1.2.  Executive Order 11988 Floodplain Management 
 
Executive Order 11988 of May 24, 1977 requires federal agencies to recognize the 
significant value of floodplains and to consider the public benefits that would be realized 
from restoring and preserving floodplains.  The objective of Executive Order 11988 is 
avoidance, to the extent possible, of long- and short-term adverse impacts associated with 
occupancy and modification of the base floodplain (100-year floodplain) and the 
avoidance of direct and indirect support of development in the base floodplain wherever 
there is a practicable alternative.  Federal agencies are directed to take action to: 
1. Avoid development in the base floodplain unless it is the only practicable alternative; 
2. Reduce the hazard and risk associated with floods; 
3. Minimize the impact of floods on human safety, health, and welfare; and 
4. Restore and preserve the natural and beneficial values of the base floodplain. 
 
5.1.3  Clean Water Act 
 
The objective of the federal Clean Water Act (CWA) is to restore and maintain the 
chemical, physical, and biological integrity of the “waters of the United States” (33 
U.S.C 1251 et seq.).  The CWA protects wetlands by regulating the dredging or filling of 
wetlands.  Under Section 404 of the CWA, the U.S. Army Corps of Engineers issues 
permits for dredging and filling activities that impact wetlands.  Under Section 401 of the 
CWA, currently the Environmental Protection Agency (EPA) must certify that proposed 
projects will not cause exceedence of water quality standards.  When the Lummi Indian 
Nation is authorized to administer Section 401 of the CWA and adopts water quality 
standards, the Lummi Natural Resources Department will be responsible for certifying 
that proposed projects will not cause exeedences of water quality standards. 
 
5.1.3.1  Section 404 
 
The U.S. Army Corps of Engineers has developed a permitting system for regulating 
wetlands that are considered “waters of the United States.”  The three types of permits 
used by the Corps under Section 404 are:  Individual Permits, Regional Permits, and 
Nationwide Permits. 
 
Individual Permits for a project are issued after a full public interest review of an 
application for a Section 404 permit.  A public notice is distributed to all known 
interested persons including the USFWS, the National Marine Fisheries Service (NMFS), 
the EPA, and state and local government agencies.  The general public is notified through 
local newspapers.  Individual permits are for specific, individual projects that are too 
large or do not meet the criteria of Regional or Nationwide permits. 
 
Regional Permits are used for general category activities that are similar in nature and 
cause minimal environmental impact (both individually and cumulatively).  The Regional 
Permit reduces duplication of regulatory control. 
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Nationwide Permits cover a category of activities throughout the United States.  If the 
proposed activity does not meet any of the available categories, a regional or individual 
permit is required.  Some Nationwide Permits require a public input phase while others 
only require a permit application and notification after project completion. 
 
All of the Corps permits for work on the Reservation are obtained by submitting a Joint 
Aquatic Resource Permits Application (JARPA).  In cooperation with the Corps, the 
Lummi Nation developed a JARPA specific to the Reservation (Appendix D). 
 
5.1.3.2  Section 401 
 
When a JARPA is submitted to the Corps, the Corps currently notifies the EPA.  A 
Section 401 Water Quality Certification may be necessary to ensure that the proposed 
project meets aquatic protection regulations.  The certifying agency must approve, 
condition, or waive the Section 401 permit before the applicant can begin work on the 
proposed project.  Section 401 conditions become conditions of the Section 404 permit. 
 
5.1.4  Rivers and Harbors Act 
 
All work conducted in or over navigable waters of the United States requires a Federal 
River and Harbors Act Section 10 permit.  Activities requiring a Section 10 permit 
include the construction of bulkheads, dolphins, floats, piers, and wharves.  A permit is 
required for any activity that affects the course, location, condition, or capacity of “waters 
of the United States” (Corps 1998). 
 
5.1.5  Food Security Act 
 
The Natural Resources Conservation Service (NRCS) is charged with delineating 
wetlands on agricultural lands throughout the United States (EPA, 1998b).  The NRCS is 
responsible for determining whether an area is a wetland, farmed wetland, prior 
converted cropland, or a non-wetland area before the landowner can receive 
consideration for funding under the Food Security Act (7 CFR 650).  Wetlands and 
farmed wetlands do not qualify for funding under the Food Security Act.  
 
Section 404 of the CWA applies to all wetlands and farmed wetlands on agricultural 
lands.  On agricultural lands, discharges are allowed when “associated with normal 
farming, ranching, and forestry activities such as plowing, cultivating, minor drainage, 
and harvesting for the production of food, fiber, and forest products, or upland soil and 
water conservation practices” (33 USC 1251 et seq.).  To be exempt, these activities must 
be part of an established ongoing operation.  Grading and filling activities that convert a 
wetland to upland are not exempt and require a Corps permit. 
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5.2  NON-REGULATORY PROTECTION MEASURES 
 
With the need to protect wetlands and property rights, a number of non-regulatory 
wetland stewardship approaches have been developed.  Land trusts and other local 
organizations protect wetlands through purchases, donations, and conservation easements 
(Rubey and O’Connor 1996).  Often this type of protection will include non-
compensatory enhancement, restoration, or creation of wetlands in attempts to restore 
watershed functions and processes (McMillan 1998).  Another approach involves 
improved land management through the use of best management practices (BMPs), 
management plans, or agreements and partnership contracts.  Finally, governments can 
develop tax incentives for not developing land, the transfer of development rights, 
inclusion of buffer strips, greenbelts, or open space requirements in development 
projects.  Public education efforts that provide information on the important functions of 
wetlands can also increase voluntary wetland protection activities. 
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6.  CRITERIA FOR WETLAND PROTECTION 
 
Identifying and protecting wetlands ensures the long-term integrity of these important 
aquatic resources.  In this section of the report, inventories of Reservation wetlands are 
described and wetland protection approaches are identified. 
 
6.1  COMPREHENSIVE WETLANDS INVENTORY 
 
In the early 1970s, Reservation wetlands were inventoried as part of the USFWS National 
Wetland Inventory.  This inventory was conducted using aerial photograph interpretation 
with little to no ground truthing.  As a result, numerous wetlands were either not 
identified or the extent of the wetlands not accurately represented.  More recently, some 
of the Reservation wetlands have been inventoried or delineated for various projects.  As 
detailed in Appendix A, a comprehensive wetland inventory was conducted throughout 
the Lummi Reservation during 1999.  Figure 7 shows one of the results of the inventory. 
 
The 1999 comprehensive inventory of wetlands on the Lummi Reservation indicated that 
approximately 43 percent of the Reservation upland areas are either wetlands or wetland 
complexes.  Of these Reservation wetlands, about 60 percent are located in the flood 
plains of the Lummi and Nooksack rivers.  Wetland complexes are areas where wetlands 
formed a highly interspersed mosaic with upland hummocks.  During the wetland 
inventory, boundaries were drawn around the outer edges of the mosaic and the entire 
area labeled a “wetland complex”.  As a result, the estimated wetland area identified in 
the inventory represents more wetland area than actually exists. 
 
The comprehensive wetland inventory (Harper, 1999) utilized both the Cowardin System 
and the HGM Classification System to categorize Reservation wetlands.  Some of the 
wetlands identified and mapped during the inventory are wetland complexes that include 
uplands interspersed with wetlands and intermittent non-fish bearing streams.  Many of 
the wetlands mapped as part of the inventory are intact wetlands that can include a single 
plant community or a complex of variable plant communities.  All wetland boundaries 
mapped during the comprehensive wetland inventory are general boundaries based on 
interpretation of color and infrared aerial photographs with some field verification.  
Specific wetland boundaries will be delineated on the ground as needed for specific 
activities.   
 
As part of the inventory, function assessments were conducted on twelve wetlands using 
the Washington State HGM Approach to Assessing Wetland Functions (Ecology 1998a, 
Ecology 1998b).  The wetlands assessed included small forested wetlands, large 
forested/scrub-shrub/emergent wetlands, and both degraded and recovering wetlands in 
the floodplain. 
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6.2  WETLAND PROTECTION 
 
Wetland protection methods include wetland preservation, the use of buffers, and the 
development of mitigation banks. 
 
6.2.1  Wetland Preservation 
 
Preserving wetlands protects aquatic resources for future generations by keeping or 
maintaining existing wetlands intact.  Preserving wetlands maintains wetland functions 
such as biotic diversity, aquifer recharge, and peak flow attenuation (McMillan 1998).  
Wetland preservation efforts entail determining which wetlands require preservation and 
how to ensure preservation of wetland functions. 
 
The best candidates for wetland preservation are those which include threatened or 
endangered species; high quality native wetland communities; significant finfish, 
waterfowl, or shorebird concentration areas; and irreplaceable ecological functions 
(Rubey and O’Connor 1996, McMillan 1998).  Good candidates for wetland preservation 
include rare wetland types, wetlands that provide recreation and open space, and those 
considered ecologically irreplaceable (Rubey and O’Connor 1996, McMillan 1998). 
 
One approach to preserving Reservation wetlands is for the LIBC to designate critical 
wetlands as conservation areas and work with affected landowners to protect both the 
wetlands and the property owners interests.  For example, the LIBC could trade or 
purchase the portion of land containing the wetland from the owner. 
 
6.2.2  Wetland Buffers 
 
Wetland buffers are important for protecting the physical, chemical, and biological 
integrity of wetlands (McMillan 1998, Castelle et al. 1992b).  Wetland buffers function 
similarly to wetlands in that they act as filtration systems for sediment and nutrients, 
hydrologic controls for overland flow, and wildlife habitat for wetland dependent species.  
Darling et al. (1982) found that the most stable buffers function the best and high 
percentages of vegetative cover and dense stands of trees enhance buffer stability. 
 
Buffers reduce the adverse impacts of adjacent land uses by:  stabilizing soil and 
preventing erosion; filtering suspended solids, nutrients, and toxic substances; 
moderating impacts of storm water runoff (i.e., water level fluctuations); and reducing 
noise, light, intrusion, and other human disturbances (McMillan 1998, Brown and 
Schaefer 1987, Shisler et al. 1987, Castelle et al. 1992b).  Buffers provide important 
habitat for wildlife, which utilize the wetland and the buffer area for essential feeding, 
nesting, breeding, rearing, and resting (Eissinger and Drummond 1994).  For example, 
some waterfowl feed in the wetlands and nest in adjacent uplands while many 
amphibians spend the majority of their lives in forested areas and breed in wetlands.  
Without protecting adjacent upland areas, wetlands could not support these wetland 
dependent species. 
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There has been extensive research on the minimum size a buffer should be to successfully 
perform a given function.  The Washington State Department of Ecology (Ecology) has 
developed a range of buffers to protect wetlands based on the wetland classification 
scheme described in Table 3.  Table 6 presents the suggested buffer widths for each of 
the four wetland categories.  
 

Table 6.  Suggested buffer widths for wetlands as classified using Washington State 
Wetland Rating System (McMillan 1998). 

Classification Buffer Size 
Category I 200-300 feet 
Category II 100-200 feet 
Category III 50-100 feet 
Category IV 25-50 feet 

 
The appropriate width for a wetland buffer depends on both the functions performed by 
the wetland and the functions provided by the buffer.  Ecology staff use the following 
guidelines to determine the buffer width within the ranges identified in Table 6 
(McMillan, 1998): 

• Buffer effectiveness increases with buffer width; 
• Buffers of less than 50 feet in width are generally ineffective in protecting 

wetlands; 
• Buffer widths effective in preventing significant water quality impacts to wetlands 

are generally 100 feet or greater; 
• Buffers from 50 to 150 feet are necessary to protect a wetland from direct human 

disturbance in the form of human encroachment (e.g., trampling, debris); and 
• In western Washington, wetlands with important wildlife functions should have 

200 to 300 foot buffers depending on land use.  In eastern Washington wetlands 
with important wildlife functions should have 100 to 200 foot buffers depending 
on land use. 

 
Preventing sediment from entering wetlands is an important buffer function that both 
prevents the in-filling of wetlands due to sedimentation and the contamination of 
wetlands from nutrients adsorbed to sediment.  Research has shown that the appropriate 
buffer width for sediment removal depends on the average particle size of the sediment, 
the slope adjacent to the wetland, the roughness of vegetated cover, and the runoff 
characteristics through the proposed buffer (Wong and McCuen 1982, Broderson 1973).  
In general, small buffers remove a small percentage of sediment.  Disproportionately 
larger buffer widths are required for small increases in sediment filtering (Castelle et al. 
1992b, Cedarholm 1994).  Buffers have a reduced ability to filter sediment if the storm 
water flows into a wetland in defined channels.  Buffers are only effective in sediment 
removal if they can resist channelization and can spread the runoff out as sheetflow 
(Broderson 1973). 
 
Reducing or preventing nutrients from entering wetlands is another important function of 
buffers and can help protect wetlands from eutrophication.  Leaving or replanting 
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vegetated buffers around wetlands can effectively reduce nutrient loads in storm water 
runoff from agricultural lands (EPA 1998a).  Doyle et al. (1977) found that both forested 
and grass buffers are effective at reducing nitrogen, phosphorus, potassium, and fecal 
coliform bacteria in storm water runoff (Murdoch and Capobianco 1979).  Grass buffers 
were found to also reduce nitrates and sodium levels (Doyle et al. 1977).  Buffers 
between urban development areas and estuarine wetlands must be large enough to 
prevent increases in both eutrophic nutrients and biochemical oxygen demanding 
substances (Phillips 1989).  Reducing the amount of nutrient loading into a wetland can 
reduce stress and degradation to the wetland. 
 
Forested wetland buffers moderate temperatures in wetlands by providing cover to 
portions or all of a wetland and thereby reduce the amount of sunlight reaching the water 
surface (Karr 1978, Cedarholm 1994).  The buffer attenuates temperature fluctuations 
both on a daily and seasonal basis.  Reduced sunlight also lowers the risk of algal blooms 
from occurring due to less photosynthesis. 
 
Wetland buffers also protect wetlands from human impacts by limiting access and 
reducing or blocking the transmittal of noise into the wetland area.  Human impacts 
resulting from easy access to wetlands typically involves the dumping of refuse from 
construction operations and neighborhood landscaping activities.  Another aspect of 
human access is the trampling of vegetation and/or the compaction of soils.  Trampled 
vegetation and compacted soils reduce the vigor of many desired wetland plant species 
allowing for more invasive, often exotic, plant species to establish.  Noise pollution can 
directly affect wetland animals, particularly during their reproductive season. 
 
Shisler et al. (1987) found that low intensity land uses (e.g., low density residential, 
recreation) have a lower impact on adjacent wetlands and therefore require a smaller 
wetland buffer than high intensity land uses (e.g., high density residential and 
commercial/industrial).  Buffer vegetative cover type and buffer area ownership are also 
important factors for determining the long-term effectiveness of a buffer to protect 
against direct human impacts. 
 
As previously described, wetland buffers provide wildlife with both wetland and adjacent 
upland habitat.  Milligan (1985) found that wetland buffer size is correlated with bird 
species diversity, richness, relative abundance, and breeding numbers.  Similar to the 
human impact deterrence, wetlands adjacent to high intensity land uses require larger 
buffers to protect for species diversity.  When considering buffer sizes for obligate 
wetland animal species, the life history and spatial requirements for successful 
reproduction must be considered to effectively protect wetlands from becoming 
uninhabitable to these wetland animals. 
 
The above discussion suggests that no specific buffer size is sufficient for all wetlands.  
The predominant approaches to determining wetland buffer sizes use vegetative cover, 
soil characteristics, and percent slope to determine the effectiveness of different buffer 
sizes based on the functions to be protected (McMillan 1998, Castelle et al. 1992b).  
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Buffers should be at least 200 to 300 feet from the wetland edge for wildlife habitat 
protection (McMillan 1998, Cedarholm 1994). 
 
6.2.3  Mitigation Banking 
 
Wetland mitigation banks are sites where wetlands or other aquatic resources are 
restored, created, enhanced, or preserved to provide compensatory mitigation in advance 
of authorized impacts (63CFR 36045).  Mitigation banking is a method of preparing for 
current and future impacts to existing wetlands (McMillan 1998).  Mitigation banking 
involves constructing a compensatory wetland and allowing it to develop to a functioning 
system (60 CFR 58605-58614).  Future wetland impacts are debited against the available 
mitigation bank credit line. 
 
Mitigation banking requires long term planning.  The location of the mitigation bank 
should be in the same watershed as the wetlands being adversely impacted.  With the 
development and implementation of the Nooksack River Estuary Recovery Project, 
opportunities may arise for building a wetland mitigation banking system.  If a banking 
system is developed, wetlands within the Reservation can be impacted with minimal 
costs to property owners. 
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7.  WETLAND MANAGEMENT PROGRAM ACTION PLAN 
 
Future actions to develop and implement the Lummi Nation Wetland Management 
Program include coordinating the program with other Tribal land use and resource plans, 
development of a Lummi Nation wetland management ordinance, public participation 
and education, and ensuring that adequate staff and funding are available for the program. 
 
7.1 COORDINATION WITH TRIBAL LAND USE AND RESOURCE PLANS 
 
As described previously, the Lummi Wetland Management Program is part of the 
Comprehensive Water Resources Management Program (CWRMP) being developed and 
implemented by the Water Resources Division.  The CWRMP also includes wellhead 
protection, storm water management, water quality standards, administrative procedures 
and the revision of the Lummi Nation Water Code.  The Lummi Indian Reservation 
Wetland Management Program will support the Lummi Nation’s watershed-based 
approach to protect natural resources and promote larger efforts to build self-government 
capabilities. 
 
The CWRMP is part of larger plans to manage and protect Lummi Natural Resources 
while planning for long term development.  The CWRMP will be used by the Lummi 
Planning Department for the development of a Comprehensive Land Use Plan.  The 
Water Code will also provide the Technical Review Committee with greater direction and 
authority for regulating land use activities. 
 
7.2 WETLAND MANAGEMENT ORDINANCE DEVELOPMENT 
 
Similar to other elements of the CWRMP, a wetland management ordinance is being 
developed in stages.  This technical background document is the technical foundation for 
the program.  Following completion of this document, a review will be conducted of 
wetland management ordinances developed by other tribal, federal, state, and local 
governments.  Based on this literature review and the technical background document, a 
wetland management ordinance will be drafted.  Pursuant to the Lummi Nation Code of 
Laws, public hearings will be held on the proposed ordinance and the draft ordinance 
revised as necessary before it is approved and enacted. 
 
7.3 PUBLIC EDUCATION 
 
Public participation and education are important tools for protecting Lummi Nation 
resources.  Once a draft wetland management ordinance is developed, it will be presented 
to the Lummi Natural Resources, Lummi Planning, Lummi Economic Development, and 
other related commissions for review.  If the commissions and the Lummi Indian 
Business Council approve the draft ordinance, public outreach will expand so that the 
community has an opportunity to review and revise the ordinance prior to voting on its 
adoption.   
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The public education element of the wetland management program will entail a slide 
presentation, fact sheets, articles in the Lummi newspaper (Squol Quol), public meetings, 
and family meetings associated with the ordinance approval process.  Articles about the 
CWRMP and the wetland management program have already appeared in the Squol 
Quol. 
 
7.4 STAFF, TRAINING, AND BUDGET NEEDS 
 
The wetland management ordinance approval process will require a 0.25 Full Time 
Equivalent (FTE).  Staff should have a background in environmental education and water 
policy with an emphasis on wetland ecology.  Training needs will be determined 
according to the background of the staff hired for this task.  Wetlands training will 
include the ability to identify hydrophytic plants, hydric soils, and the patterns of 
hydrologic activity found throughout the Reservation wetlands. 
 
Estimates of annual budget needs for the Wetland Management Program ordinance 
approval process and implementation are listed in Table 7. 
 

Table 7.  Estimated annual funding requirements for the Lummi Nation Wetland 
Management Program 

Item Cost 
1. Personnel 

Salary Water Resources Planner  
($15.00/hr @ 520 hours) 

$7,800

Fringe Benefits Water Resources Planner 
($15.00 @ 20%) 

$1,560

2. Photo Copy and Postage 
($200/month @ 12 months) 

$2,400

3. Telephone and Fax 
($50/month @ 12 months) 

$600

4.Office Supplies 
($50/month @ 12 months) 

$600

5.Vehicle 
($50/month @ 12 months) 

$600

Total Direct Costs $13,560
Total Indirect Costs (@ 43.9% $5,953
Total Costs $19,513

 



Lummi Reservation Wetland Management Program 
Technical Background Document 
03/31/00 

56

8.  CONCLUSION 
 
Management of Reservation wetlands is important for maintaining the long-term integrity 
of aquatic resources.  The Lummi Nation Wetland Management Program includes the 
development of this technical background document; a literature review of wetland 
management ordinances developed by other tribal, federal, state, and local governments; 
and the development, adoption and implementation of a Wetlands Management 
Ordinance.  Public education and participation are necessary to ensure that the 
Reservation community helps protect aquatic resources on the Reservation.  A 
comprehensive land use plan supported by technically sound resource management 
programs will allow tribal members and the LIBC to develop the Reservation while 
preserving, creating, and restoring wetlands.  The results of the wetland inventory and a 
determination of what constitutes a wetland worth preserving will help protect critical 
aquatic resources on the Lummi Reservation. 
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Appendix A:  Lummi Nation Wetland Inventory Technical Report 










































































































































































































































