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The Summary Watershed Characterization is a part of the WRIA 1 Watershed Management Project.  The 
purpose of the WRIA Project is to help ensure sufficient quantity and quality of water to meet the needs of 
current and future human generations, including the restoration of salmon, steelhead, and trout populations 
to healthy and harvestable levels and the improvement of habitats on which fish rely. 
 
The Characterization assists in meeting this goal by providing a òsnapshotó of current water resource condi-
tions and challenges in WRIA 1.  This òsnapshotó will help participants in the WRIA Project and community 
at large identify the pressing issues for which management decisions and solutions will be needed..  The Char-
acterization is to be used in combination with other work underway as part of the WRIA 1 Watershed Man-
agement Project to identify action needed for future activities. 
 
The Summary Characterization is a òliving documentó.  It builds upon and integrates information from a va-
riety of sources, including past work, current WRIA Project studies, and information from the community.  
The Characterization references technical information as well as various perspectives from the community.  
The perspectives do not necessarily represent consensus opinions but rather illustrate a range of opinions.  As 
new information is provided, it will be incorporated into later versions of the document. 

This document prepared by Sue Blake, Whatcom County Water Resources and Becky Peterson for Public Utility 
District #1 for use by WRIA 1 Techncial Teams and Caucus Members involved in the WRIA 1 Watershed Planning 

Process.  
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1.1 Overview of WRIA 1  
Watershed Management Project 

 
The Act lays out general require-
ments that must be followed in-
cluding  geographic areas that 
must be covered, technical issues 
to be considered, who must par-
ticipate, and time frames that 
must be met.  The specific geo-
graphic area that must be covered 
is referred to as a Water Resource 
Inventory Area or WRIA (sounds 
like òwhy-ruhó).  There are 62 
WRIAs throughout the State, the 
majority of Whatcom County is in 
WRIA 1.  In general the WRIA 
covers most of Whatcom County 
with a portion extending into 
Canada and Skagit County.     
 
Formal participants in the project 
include the Initiating Govern-
ments (IG), Planning Unit (PU), 
and Joint Board (JB). The IG are 
defined by the RCW and include 
the City of Bellingham, Lummi 
Nation, Nooksack Tribe, Public 
Utility District No. 1, and What-
com County. The IG was charged 
with establishing a PU. The PU is 
composed of representatives from 
governments and water resource 
interests. The PU provides recom-
mendations to the JB. The JB was 
established in recognition of the 
importance of respecting the gov-
ernment-to-government relation-
ship with the tribes. The JB is 
composed of the Bellingham 
Mayor, County Executive, Man-
ager of the PUD, and Tribal Lead-
ers.  
The scope of issues to addressed 
under the Act must include water 

1.0 Background 

www.wria1project.wsu.edu 

WRIA 1 Watershed  
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It is important to note that the 

characterization is an iterative process. It 

builds upon and integrates information 

from a variety of sources, including past 

work, current Phase II and III studies, and 

information from the community-at-large.  

The Characterization is essentially a 

ñsnapshotò of the watershed. It is intended 

to illustrate what we know and donôt know 

and what problems exist related to water 

resources management in the WRIA 1. 
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Residents of Whatcom County 
are faced with an increasing num-
ber of challenges related to water 
resources, despite what at times 
appears to be a seemingly abun-
dant resource.  These challenges 
include limited water supplies to 
meet current and future develop-
ment needs, water quality degra-
dation and the listing of Chinook 
salmon and bull trout as 
òthreatenedó under the Endan-
gered Species Act (ESA).  Left 
unresolved, these issues will have 
a broad and far-reaching affect on 
the economic and environmental 
health of the community. 
 
Many of these problems are not 
all unique to Whatcom County 
and are faced by numerous other 
communities in Washington State.  
In recognition of the need to find 
solutions to these problems, and 
the limited success of the legisla-
ture to do so alone, in 1998 the 
State Legislature passed En-
grossed Substitute House Bill 
2514 codified as RCW 90.82.  The 
legislation is known as the Water-
shed Management Act.  The Act 
provides the framework for local 
communities to better understand 
the nature and extent of water 
resource management issues and 
to plan and implement solutions 
to identified and potential prob-
lems while recognizing existing 
state and federal laws while recog-
nizing existing state and federal 
laws, including those associated 
with federally recognized tribal 
treaty obligations. 



Page 2 

quantity, but may also include 
water quality, instream flows, 
and habitat.  All four elements 
are being addressed in WRIA 1 
because they are inseparable.  
All of these elements are physi-
cally, chemically, and biologi-
cally interconnected throughout 
the WRIA and any successful 
management plan needs to ad-
dress all of them. 
 
In general the requirements for 
participation, technical issues, 
and plan development are bro-
ken into three phases; Phase I ð 
Organizational, Phase II ð 
Technical assessment, and 
Phase III ð Plan Development 
and implementation.  The Or-
ganizational phase includes es-
tablishing a process and general 
scope of work for who will par-
ticipate and what topics will be 
included.  Refer to the March 
27, 2000 Adopted Scope of 

Work  (Reference 1) for details.  
The Scope of Work can be found 
at the project website at 
www.wria1project.edu.   
 
Actions are underway for Phases 
II and III with a current emphasis 
on technical assessment work 
needed for each of the four topics 
addressed through this process: 
water quantity, water quality, habi-
tat, and instream flows.  Contracts 
have been established with the 
United States Geological Survey 
(USGS), Utah State University 
(USU), and the Public Utility Dis-
trict No. 1 (PUD) to complete 
various tasks.  Such tasks include 
water rights analysis (PUD), esti-
mating water use (PUD), sub-
basin delineation (PUD and 
USGS), overview of existing water 
quantity information (USGS), in-
stream flow studies (USU), com-
pilation and evaluation of water 

Figure 1: Aggregated Drainages Referenced in the Watershed Characterization 

Lummi 
Bay 

Lower 
Mainstem  
Nooksack 

Birch Bay  
Area 

Point Roberts 

Drayton  
Harbor 

Barrett Lake 

Lummi & Eliza Island 

Bellingham 
Bay 

Lake 
Whatcom 

Fraser River Watersheds 

Lummi Peninsula/Portage 

Lynden 
North 

Middle Fork  
Nooksack 

North Fork  
Nooksack 

Silver 

Skagit 
County 

South Fork  
Nooksack 

Squalicum 

Sumas 
River 

Upper Mainstem  
Nooksack 

Campbell River 
US/BC border (approximately) 

As part of the Phase II Technical 

Assessment, extensive work was 

undertaken to review existing 

drainage maps.  Based on the 

review, the WRIA was separated 

into 170 drainages.  For purposes 

of the characterization, these 

smaller drainages were aggregated 

into 20 larger areas.    

 A decision support system 
(DSS) is a tool designed to help 
local decision-makers evaluate 
various management options. It 
does so by providing a way to 
systematically access the data-
base of information for the 
WRIA, running appropriate mod-
els utilizing the data, and provid-
ing a visual display of the data 
and model results.  It is impor-
tant to note that its focus is on 
evaluating technical information 
- economic, legal, political, and 
other social issues are not part 
of the DSS. 
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It has become clear through the 
work completed to date that not 
all problems in WRIA 1 can be 
addressed everywhere at once.  
There are simply not enough 
resources to do so despite the 
significant amount of funding, 
staffing, and volunteer time that 
has gone into the project to 
date.   
 
The characterization was devel-
oped to assist project partici-
pants and the community at-
large to determine how to best 
phase in and prioritize the work 
needed (while ensuring that the 
requirements identified in the 
March 27, 2000 SOW are met).  
It is based on the belief that the 
better we understand our cur-
rent situation, the better our 
ability to determine what issues 
to focus on, in what locations, 
and for what reasons.   The 
characterization provides infor-
mation on the current situation 
using existing information.  In-
formation is broken into five 
general topics: 
§ General description of WRIA 

1; 
§ How water is used within the 

1.2 The Watershed Characterization 

WRIA;  
§ Water related issues and chal-

lenges; 
§ Data and research needs, and 
§ Potential solutions that should 

be considered 
 
The characterization covers 
these topics countywide as well 
as by looking at 20 smaller geo-
graphic areas (Figure 1), which 
are aggregates of the more than 
170 delineated drainages in the 
WRIA. Figure 14 provides an 
illustration of the 170+ drain-
ages including identification of 
the aggregated areas. The twenty 
smaller aggregated areas were 
selected for a number of reasons 
including: 
§ They are similar to the areas 

used in the non-point ranking 
process done in the late 1980s 
and may be familiar to the 
community, 

§ Some data was already avail-
able for these general areas, 
and 

§ The areas have some similar 
characteristics such as surface 
water drainage systems, land 
use, and issues. 
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Jurisdiction 2000 Population 

Bellingham   67,171 

Blaine     3,770 

Everson     2,035 

Ferndale     8,758 

Lynden     9,020 

Nooksack        851 

Sumas        960 

Table 1: Population of WRIA 1 Cities 

quality/quantity information 
(USU), and development of a 
decision support system (USU).  
The assessment work will be 
used to develop the plan re-
quired under the Watershed 
Management Act.  The Plan 
must be completed by June 
2003.  It is anticipated that regu-
lar updates of the Plan will be 
needed. 

This Watershed Characterization 
project was developed as part of 
the work being undertaken for 
Phase II and III.  
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2000 Population for WRIA 1 Aggregated Drainages

Barrett  Lake

Upper Nooksack

Sumas River

Squalicum

South Fork Nooksack

Skagit  County
Bellingham

Birch Bay

Drayton Harbor

Fraser River

Lake Whatcom

Lit t le Campbell

Lower Nooksack

Lummi Bay

Lummi Peninsula

Lummi/Eliza

Lynden North

M iddle Fork Nooksack

Silver/Nooksack

Point Roberts

North Fork Nooksack

Barrett Lake- 7,336

Bellingham- 57,268

Birch Bay- 5,452

Drayton Harbor- 10,609

Fraser River- 

Lake Whatcom- 13,033

Little Campbell- 230

Lower Nooksack- 9,477

Lummi Bay- 9,123

Lummi Peninsula- 1,230

Lummi/Eliza- 730

Lynden North- 13,204

M iddle Fork Nooksack- 147

North Fork Nooksack- 3,871

Point Roberts- 1,308

Silver/Nooksack- 4,479

Skagit County- 1284*

South Fork Nooksack- 1,170

Squalicum- 15,127

Sumas River- 6,054

Upper Nooksack- 3,511

*Population for Skagit Aggregate is 220 in Whatcom County & 1,062 in Skagit County 

Figure 2:   Population within each Aggregated Drainage (2000 Census) 
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Figure 3:  Comparison of Percent Population in Aggregated Area with  
    Percent WRIA Land Area Represented by Aggregated Area 

Population 
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1.3.1 How Big Is It? 

The Nooksack Water Resource 

Inventory Area #1 (WRIA 1) is 

located at the northernmost end 

of the Puget Sound lowlands (2).  

It covers over 1,410 square 

miles with elevations ranging 

from sea level to the top of  Mt. 

Baker at about 10,700 feet.  Ap-

proximately 21 square miles are 

found in Skagit County with 147 

square miles in British Colum-

bia. Figure 2 illustrates the rela-

tive population of the 20 water-

sheds being used in this charac-

terization report. 

1.3.2 Population 

WRIA 1 is home to over 

164,000 people (excluding those 

living in Canada).  Of that, 1,062 

live in Skagit County.  The ma-

jority of people in the WRIA 

live in the Bellingham watershed 

(57,268), with the fewest (0) in 

the Fraser River.  Figure 2 illus-

trates the population distribution 

in the various watersheds of the 

WRIA.  Table 1 provides addi-

tional information on the popu-

lation in the cities. Figure 3 pro-

vides a comparison of the per-

cent population in each aggre-

gated area with percent of land 

area within each area. 

1.3.3 Land Use/Zoning 

Land use information is impor-
tant for developing a water 
budget and identifying potential 
sources of problems. 
Land uses vary throughout 
WRIA 1.  The eastern third 

1.3 General Description of WRIA 1 

Page 5 

It is important to note that the 
land use and zoning 
information is general in 
nature,  For additional details 
refer to the Whatcom County 
Comprehensive Plan and 
those of each city. 

Land Use by Aggregated Drainages

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Barrett Lake

Birch Bay

Fraser River

Low er Nooksack

Lummi Peninsula

Lynden North

North Fork Nooksack

Silver/Delta

Squalicum

Upper Nooksack
Agriculture

Residential1

Commercial/Industrial

Other2

Undeveloped/Forestry/Open Space3

Figure 4: Percent Types of Land Use within Aggregated Areas 

1Includes transportation & utilities 
2Includes cemetery, fire stations, 

golf course, school 
3Includes parks 
4No data available where blank 
5See Appendix X for description of 

data 
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Table 2. Zoning Designations within Aggregated Areas in Acres 

Watershed  Urban  Rural  Agriculture  Forestry  
Water and 

Open Space  

Commercial 

& Industrial  
Federal  

Canada/

Skagit  

Barrett Lake 1,184 16,053 5,074 0 33 324 0 0 

Bellingham Bay 13,782 1,707 0 3,330 1,013 975 0 0 

Birch Bay 6,734 5,917 0 0 1,145 6,376 0 0 

Drayton Harbor & 
Campbell 

6,173 23,629 6,363 0 220 1,034 0 0 

Fraser River 0 0 0 3,638 0 0 102,155 53,304 

Lake Whatcom 4,528 4,943 0 21,336 5,973 7 0 0 

Lower Nooksack 2,532 5,582 12,888 0 0 143 0 0 

Lummi Bay 3,797 5,987 6,579 0 136 951 0 0 

Lummi Peninsula 788 1,350 0 929 23 0 0 0 

Lummi/Eliza Islands 2,598 128 0 3,181 1 0 0 0 

Lynden North 3,006 1,912 24,009 0 252 26 0 27,787 

Middle Fork Nook- 0 1,205 0 33,693 0 0 29,461 0 

North Fork Nooksack 1,948 8,353 0 64,848 0 131 110,864 3,867 

Point Roberts 1,818 1,123 0 0 36 113 0 0 

Silver/Delta 3,060 4,306 2,083 860 689 2,013 0 0 

South Fork Nooksack 110 2,424 5,894 47,978 0 13 61,046 13,563 

Squalicum 5,630 8,442 0 839 9 176 0 0 

Sumas River 1,460 8,576 20,835 12,021 0 0 0 9,542 

Upper Nooksack 204 9,233 4,227 17,833 0 48 0 0 

Total  59,352 110,87 87,952 210,486 9,530 12,330 303,526 108,063 

(303,526 acres) is dominated by 
forested lands under the jurisdic-
tion of the U.S. Forest Service 
and Park Service.  Land use in 
the western portion  supports ag-
riculture, residential develop-
ment,  commercial/industrial de-
velopment, and forestry.  Nearly 
60% of land in the western por-
tion is either undeveloped or 
utilized for forestry or open 
space. (Data on the western por-
tion is based on 2000 Assessor 
records. Data should be viewed 
as approximate).  
 
Figure 4 illustrates the current 
land uses within each of the wa-
tersheds. The percentages dis-
played are based on acreage.  
The greatest number of acres in 
agriculture is found in the Lyn-
den North, Sumas River, Lower 

Nooksack, Barrett Lake, and 
Drayton Harbor watersheds.  
Drayton Harbor has the greatest 
number of acres in residential 
development with 7,440.  Birch 
Bay has the greatest number of 
acres in industry with 1,928.  
 
Zoning is the process by which a 
county or municipality controls 
the use of property and physical 
configuration of development 
upon tracts of land within its ju-
risdiction. An understanding of 
the zoning associated with a par-
ticular area is important in order 
to know what activities are pos-
sible on property.  
 
Based on Whatcom County zon-
ing information, there are ap-
proximately 210,000 acres zoned 
for forestry, 111,000 zoned for 

some type of rural development, 
88,000 zoned for agriculture, 
59,000 acres for urban develop-
ment, and 12,000 for commer-
cial/industrial development.  Re-
fer to the Appendices for more 
details.  Table 2 provides a break-
down of acres by watershed. 
 

1.3.4 Economy1 

In recent decades, Whatcom 

County has experienced growth 

in both population and economic 

activity.  The population more 

than doubled between 1970 and 

2000, growing from 82,606 to 

166,814 persons (Figure 5), with 

a corresponding increase in the 

labor force from 30,000 to 

80,000 over the same period. 

U.S. Census figures rank What-

com County among the top 10 
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resources utilized by the areas 
first inhabitants. 
 
Starting in the mid-1800õs What-
com County settlers began to 
exploit the area's natural re-
sources of timber, fish, and for a 
brief time coal. As the timber 
was cleared from around the 
bays and from the valleys, set-
tlers moved in and farming grew 
into a major contributor to the 
area economy, producing milk, 
berries, grains, corn, peas, and 
hay. Since 1886 when the areas 
first cannery was built, fishing 
and fish processing have also 
played a major role of our eco-
nomic makeup. 
 
In recent times many of these 
traditional resource dependent 
industries have become less im-
portant to the overall Whatcom 
County economy than they have 
in the past. The growth of 
manufacturing in the form of 
the paper, chemical, oil refining, 
and aluminum smelting indus-

1Section provided by Patrick Taylor, intern for John Sproul, Whatcom County Water Resources 

Figure 5: Population Change for Whatcom County, Washington 1969 to 2000 

percent of counties experiencing 

positive population growth from 

1990 to the year 2000, with a 

30.5% increase.  Pressures for 

continued growth are heightened 

by our location between Vancou-

ver, BC and Seattle, Washington. 

These two major urban centers 

are experiencing dramatic growth 

and connected through Whatcom 

County by major transportation cor-

ridors (e.g. I-5, Amtrak, etc.).  

Whatcom Countyõs economy has 
traditionally been based on the 
exploitation of its bountiful natu-
ral resources. The first people to 
make their living in the area were 
the Lummi, Nooksack, Samish 
and Semiahoo peoples. They 
where the sole inhabitants of the 
land prior to white settlement 
and subsisted off the regionõs 
wealth of fish, shellfish, berries 
and root vegetables. The first 
white settlers arrived in the from 
of trappers and traders and 
quickly developed an economy 
dependant on many of the same 
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and 11% respectively (Figure 7)  
 
The trend in employment from 
1969 to 1999 has been for all 
sectors to experience growth in 
both employment and earnings 
(Figures 8 and 9). The more tra-
ditional sectors of the local econ-
omy such as agriculture, agricul-
tural services, forestry, fishing 
and other related sectors, min-
ing, and transportation and pub-
lic utilities have experienced little 
if any growth over the years. 
Other areas of economic activi-
ties have shown moderate to 
strong growth since 1969, with 
some areas nearly doubling em-
ployment. These sectors include 

Figure 6: Personal Income By Sector for Whatcom County, Washington 1999 

Figure 7: Employment by Economic Sector for Whatcom County, Washington 1999 

tries has diversified the econ-
omy. The increased contribution 
of government and the retail and 
service sectors has also helped to 
marginalize traditional industry. 
 
Currently, the economy of 
Whatcom County from a per-
sonal income perspective is com-
posed primarily of the service, 
25%, manufacturing, 16%, and 
government, 15%, sectors 
(Figure 6). From an employment 
perspective the economy is 
dominated by the service and re-
tail sectors which accounting for 
27% and 19% of the countyõs 
jobs, as well as the government 
and manufacturing sectors, 12% 

Page 8 

wholesale trade, construction, fi-
nance, insurance and real estate, 
and manufacturing. The final 
group has grown extremely rap-
idly, more than tripling in thirty 
years, and includes the service 
and retail sectors. 
 
Over the period 1969 to 1999 
substantial economic changes in 
the Whatcom County economy 
have occurred. While all sectors 
of the economy have increased 
both in total employment and in 
earnings, the significance of indi-
vidual sectors has changed. Tra-
ditional industries such as farm-
ing and fishing have declined in 
prominence (Figure 10 and 11). 
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nificance the most since 1969, its 
share of total earnings declining 
by 8.38% and of employment by 
6.93%. It should be noted that 
the service, retail, and other sec-
tors of the economy are partially 
dependent on the income 
brought into the county from 
the manufacturing and agricul-

Figure 8: Earnings by Economic Sector for Whatcom County, Washington 1969 to 1999 (in 1,000 of dollars) 

Figure 9: Employment by Economic Sector for Whatcom County, Washington 1969 to 1999 

Farm employment as a percent 
of the countyõs total has slipped 
from 8% to 4%. This shift in our 
economy has not been restricted 
to the traditionally rural indus-
tries; the manufacturing, trans-
portation and government sec-
tors have seen their role shrink. 
Manufacturing has slipped in sig-
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A watershed is the area of land 
within which all of the water in 
that area drains to a common 
body of water. The boundaries of 
a watershed are determined by 
geographic or natural features of 
the land. These features may be as 
prominent as a high mountain 

tural sectors.  
 

1.3.5.1 Hydrologic Cycle and  
Water Budget 
 
In order to understand the water 
resources of WRIA 1 an under-
standing of watersheds and the 
hydrologic cycle is essential.   

Figure 10: Change in Percent of Total Earnings by Economic Sector 1969 to 1999 for Whatcom County, Washington 

Figure 11: Change in Percent of Total Employment by Economic Sector 1969 to 1999 for Whatcom County, Washington 
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larger or smaller than the other 
one. 
 
The hydrologic cycle describes 
the constant circulation of water 
from the oceans to the atmos-
phere, to land, and back again to 
the ocean (Figure 12). 
 
Precipitation in the form of rain 
or snow is the source of all fresh 
water.  Precipitation that falls on 
the land surface can follow sev-
eral pathways: evaporation back 
to the atmosphere, infiltration 
into the ground, or runoff to 
streams and lakes.  Some of the 
water entering the soil is drawn 
up by plant roots and returned to 
the atmosphere by way of tran-
spiration; some water can also be 
evaporated directly to the atmos-
phere. Water that percolates be-
low the root zone and continues 
to percolate downward to the 
water table is referred to as re-
charge; when it reaches the water 
table, it becomes ground water.   
 
Gravity is the driving force that 
moves ground water from higher 
altitudes toward lower altitudes, 
ensuring that ground water will 
eventually return to the ocean.  
Some ground water returns to 
the land surface as seepage to 
springs, lakes, or streams before 
reaching the ocean (Reference 
13).  This groundwater contribu-
tion can be extremely important 
in ensuring that water continues 
to flow in streams even when it 
is not raining ð this natural con-
nection between groundwater 
and surface water is referred to 
as òhydraulic continuityó. 
 
Human activities can alter the 

ridge or as slight as a minimal 
slope in the land. 
 
The size of a watershed is de-
fined by its boundaries and can 
be very small or very large. Large 
watersheds may have smaller wa-
tersheds, or subwatersheds, 
within its boundaries. Another 
term that is frequently used 

when referring to a watershed is 

basin or drainage area. 

 
Water moves through a 
watershed as both surface and 
ground water.  The surface and 
ground water drainage areas are 
defined by their watershed 
boundaries. If you sat up on a 
cloud looking down at a 
transparent land surface, you 
might expect to see the surface 
and ground water drainage areas 
overlapping; one on top of the 
other.  However, that is typically 
not the case. It is more likely that 
one of the areas will be either 

Figure 12: Hydrologic Cycle (Novotny and Olem, 1994) 

 WRIA Drainages 

Most WRIA drainages originate in the WRIA and 
discharge to the Nooksack River. Exceptions to 
this include: 

Drainage Originates/Drains 

Drayton Harbor; Birch 
Bay; Lummi Bay; 
Lummi Peninsula; Point 
Roberts; Bellingham; 
Squalicum; Lummi/
Eliza Island, and Lake 
Whatcom. 

Originates in WRIA 1 
and drains to Puget 
Sound 

Sumas River and Chilli-
wack  River 

Originates in WRIA 1 
and drains to the 
Fraser River 

Lynden North (includes 
Fishtrap and Bertrand) 

Originates in British 
Columbia and drains 
to the Nooksack 
River.  
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basic hydrologic cycle ð some-
times in significant ways.  
Changes in water use, land use, 
and drainage/flood manage-
ment can affect the timing and 
availability of both surface and 
ground water flows.  For exam-
ple, land uses that reduce perco-
lation (e.g. a parking lot) can re-
sult in higher peak flows in 
nearby streams.   The impact of 
these kinds of changes needs to 
be understood and considered 
when making decisions on how 
to manage water resources and 
meet all of the diverse needs.   
 
One of the ways the hydrologic 
cycle can be used is in describ-
ing a òwater budgetó for an 
area.  In general a water budget 
describes the balance between 
the income of water from pre-

cipitation and snowmelt and the 
outflow of water by evaporation, 
transpiration, groundwater re-
charge, withdrawals, and stream-
flows. Water budgets are used 
for many important purposes 
such as: 
 
§ Predicting streamflow 

amounts, water-table eleva-
tions, and lake levels; 

§ Predicting the affects of hu-
man activities on various parts 
of the hydrologic cycle (e.g. 
determining what would hap-
pen to a nearby stream, if a 
parking lots were put in place 
of a forest); 

§ Evaluating the affects of 
changes in weather on water 
supplies;  and  

§ Understanding seasonal crop 
and natural vegetation needs. 

Figure 13: WRIA 1 Mean Annual Precipitation 1961-1990 (USGS) 

 A Hydrologic Budget 

A simple water budget can be generated using 
the following formula: 

P = Q + E + Ss + Sg 

Where: 

P = Precipitation 

Q =  Stream Flow + Groundwater Discharge 

E = Evaporation + Transpiration 
(evapotranspiration) 

Ss = Change in surface water or reservoir 
storage 

Sg = Change in ground water storage 
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Figure 14: Major Streams and Waterbodies within WRIA 1 by Aggregated Area 

 

1.3.5.2 Precipitation 

Precipitation varies considerably 

in WRIA 1, ranging from 35 

inches per year near the coast to 

over 140 inches in the moun-

tains (Figure 13). (Reference 7)  

Lower temperatures in the 

higher elevations lead to the win-

ter precipitation of snow, some 

of which is stored in permanent 

ice fields or glaciers.  Alpine gla-

ciers occur in the vicinity of 

Twin Sisters Mountain, Mount 

Baker and Mount Shuksan.  Sub-

ject to snow deposit and subse-

quent snow melt in warmer 

months, these naturally con-

trolled snow and ice reserves are 

of prime importance to stream-

flow regimes and cool water 

temperatures in the north and 

middle forks of the Nooksack 

River (Reference 2).   

1.3.5.3 Surface Water System 

Over 1,000 miles of rivers/
streams and 100 lakes can be 
found in WRIA 1.  Lake What-
com is the largest at 5,003 acres. 
(Reference 2)  In general, the 
river/streams system can be bro-
ken into two hydrological prov-
inces: the uplands where streams 
have steep gradients and cut 
through bedrock, and the low-
lands where streams have low 
gradients and cut through glacial 
and interglacial sediment and al-
luvium (Reference 7).   
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The major river system in WRIA 
1 is the Nooksack River (Figure 
14). In the uplands east of Dem-
ing, the Nooksack River has 
three branches: the North Fork, 
the Middle Fork, and the South 
Fork.  Water in all three forks 
originates as combinations of di-
rect runoff (defined as that por-
tion of precipitation that runs 
off the land and or flows hori-
zontally through the soils once 
soils become saturated), dis-
charge from the ground-water 
system to the stream (called 
baseflow), and in the case of the 
North and Middle Forks, glacial 
meltwater.  
Streamflows in each of the forks 
combine just east of Deming 
forming the main stem of the 
Nooksack River that flows to 
Bellingham Bay in Puget Sound.  
On average, water in the Nook-
sack River takes about one day 
to travel from Deming to Bel-
lingham Bay.  During times of 
intense rain or snowmelt water 
reaches Puget Sound more 
quickly.  In the lowlands, tribu-
taries such as Anderson Creek, 
Fishtrap Creek, and many others 
discharge into the main stem of 
the Nooksack River (Reference 
7). Water flowing into the 
Nooksack from the Lynden 
North drainage, which includes 
Fishtrap and Bertrand Creeks, 
originates in Canada. 
  
In addition to the Nooksack 
River system, WRIA 1 contains 
several smaller watersheds that 
drain directly to Puget Sound.  
These watersheds are Drayton 
Harbor, Birch Bay, Lummi Bay, 
Lummi Peninsula, Point Rob-
erts, Bellingham, Squalicum, 

Lummi/Eliza Island, and Lake 
Whatcom.  Whatcom County 
has over 130 miles of saltwater 
shoreline. (Reference 8) 
 
Two major watersheds, the 
Sumas River and Fraser water-
sheds, originate in WRIA 1 and 
drain north into Canada, where 
water from these system eventu-
ally discharges to the Fraser 
River. 
 
1.3.5.4 Groundwater 

Groundwater is water found in 
the spaces between particles of 
rock and soil, and in the crevices 
and cracks of rocks.  Groundwa-
ter is important for many rea-
sons including: 

§ it plays an essential part in the 
hydrologic cycle, keeping many 
streams flowing between rains; 
and 

§ it is an important source of wa-
ter for plants and animals, in-
cluding humans. 

 
Aquifer Types and Locations 

The lowlands of the study area 
(i.e., the westernmost portion of 
the watershed management pro-
ject area, including the coastal ar-
eas) have sand and gravel as their 
main groundwater reservoirs.  
They are underlain by sediments 
mainly of glacial origin.   
 
The eastern portion of the 
WRIA is mountainous and 
drained by many streams.  In the 
mountain areas, deposits along 
major stream valleys are under-
lain lagely by  igneous and meta-
morphic rocks. 
 

 Information about groundwater 

in WRIA 1 can be found in a 

number of documents but there 

is no recent document that pulls 

all of the information together.  

Technical assessment work un-

derway by Utah State University 

should assist in providing this 

comprehensive overview.   The 

ground water  discussion in the 

summary characterization is a 

compilation of information from 

various existing documents and 

will be updated as current data 

is provided. 
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Sumas (eastern edge). At the 
northeastern edge the aquifer 
depth can be more than 200 
feet thick (Reference 13).  
 
There are also many Discon-
tinuous Surficial Aquifers 
spread throughout the WRIA 1. 
Many of these are located to the 
west and southwest of the 
Sumas-Blaine Aquifer, but there 
are also several of smaller sizes 
around Lake Whatcom and in 
the upper valleys. The largest of 
these aquifers are south of 
Ferndale, east of Blaine, across 
the bay southwest of Blaine and 
east of Sumas.  These aquifers 
are usually thin and not a major 
source of water.  (Morgan, 
1999) 
 
The Upper Valley Surficial Aq-
uifers are associated with the 
north, middle, and south forks 

The principal surficial aquifers, 
(the uppermost, saturated zone, 
typically under unconfined wa-
ter-table condition) are grouped 
into three aquifer units: the 
Sumas-Blaine Surficial Aquifer, 
Discontinuous Surficial Aquifers, 
and the Upper Valley Surficial 
Aquifers(Reference18) (Figure 
15).  
 

Surficial Aquifers 

The Sumas-Blaine Aquifer  un-
derlies the flat glacial outwash 
plain between the towns of 
Sumas, Blaine, Ferndale, and the 
Nooksack River and occupies 
about 150 square miles. The wa-
ter table is typically less than 10 
ft below ground surface 
(Morgan, 1999). The vertical ex-
tent of the Sumas-Blaine Aquifer 
ranges from less than 25 feet 
near Blaine (western edge) to 
more than 75 feet thick near 
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of the Nooksack River. These 
consist of interlayered mixtures 
of gravel, sand, silt and clay and 
occupy the river valley bottoms. 
They are limited in extent by 
the surrounding bedrock 
(Reference 18)  
  
Non-Surficial Aqui-
fers/Confined Groundwater  

The principal know areas of 
confined ground water are the 
Anderson Creek area north of 
Squalicum Mountain, the east 
slope of the Mountain View 
Upland areas near Ferndale, and 
the south slope of the Boundary 
Upland east t of Blaine.  There 
may also be other areas that 
have not yet been discovered 
(Reference 17). 
 
Large portions of WRIA 1 are 
characterized (Reference 18) as 
òsurficial aquifer not presentó. 
These areas are located mainly 
in the southern portion (except 
small areas around Lake What-
com), the eastern uplands 
(except along the river valleys of 
the North, Middle & South 
Fork Nooksack), and the west-
ern coastal areas (except for the 
Nooksack delta area and pock-
ets of land around Blaine). 
  
Well Yields 

According to 1985 Nooksack 
WRIA Instream Resources Pro-
tection Program (Reference 2), 
for the most part, ground water 
supplies in the basin are abun-
dant although this is not neces-
sarily the case everywhere at all 
times of the year.  The 1960 
Water Supply Bulletin 12 
(Reference 17) indicates that 

while supplies vary with the lo-
cation. (Figure 16) 
 
The areas of high yield (200-500 
gallons per minute - gpm) are 
found in the broad lowlands 
and flood plains of the Nook-
sack Lowland (Reference 17). 
The major water-bearing mate-
rial in the lowland areas often 
produce wells yielding up to 
1,000 gpm (Reference 2).   Re-
charge to the ground water is 
through direct precipitation or 
seepage from adjacent streams 
or rivers (References 2, 17). 
 
Moderate quantities (from 50-
200 gpm) of water have been 
encountered in the alluvial and 
outwash materials in the delta 
lowlands of the Nooksack and 
Lummi Rivers, the lower por-
tion of the Custer Trough west 
of Custer, the lower fringes of 
the bordering upland areas, and 
the lower portions of the upper 
three major tributaries.  
(References 2, 17) 
 
According to the 1960 Water 
Resources Bulletin (Reference 
17), areas generally deficient in 
groundwater supply include the 
following:  1) parts of the 
Mountain View Upland, espe-
cially toward the western side; 
2) Parts of the Boundary Up-
land, notable the higher portion; 
3) Birch Point Upland;  4) The 
King Mountain Upland; 5) Por-
tions of the upper three major 
tributaries valleys of the Nook-
sack River, including the Kend-
all Creek valley; 6) Lummi Pen-
insula; 7) Lummi Island; and 8) 
Point Roberts. 
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LEGEND 

Figure 16: Ground Water Supplies in Nooksack River Basin and Certain Adjacent Streams (modified from 1960 Water 
Supply Bulletin 12 [Reference 17]) 

The 1985 WRIA Instream Re-
sources Protection Program 
(Reference 2) report indicates 
that little is known about the 
water producing capabilities of 
the lower portions of the three 
major tributaries although it ap-
pears that Kendall Creek area is 
the only one of the three which 
does contains limited ground-
water supplies.  The 1986 Re-
port also indicates that òwells 
producing up to 400 gpm are 
found in several areas including 
the Kendall Creek Valley, parts 
of the three major forks, Point 
Roberts, Lummi Island and the 
Peninsula, and other areas.  
Here, impermeable till or hard-
pan causes the precipitation to 
run off or be captured as a 
òperchedó water table in limited 

local depressions overlain by 
sediments. Occasionally, narrow 
sediment layers within the till 
are adequate to supply domestic 
and stockwater uses all year 
round, but a large number of 
wells drilled into the till run dry 
in the summer.ó 
 
Areas of Recharge 

Natural recharge to the ground-
water reservoirs in the Nook-
sack River basin is primarily by 
direct precipitation.  The princi-
pal areas of ground-water re-
charge by direct precipitation 
include the broad lowlands such 
as the Custer Trough, Sumas 
Trough, Nooksack Lowland, 
and Lynden Terraces, also the 
floors of the upper tributary 
valleys of the Nooksack River. 

Areas of doubtful ground water supply 

Areas of low yield: up to 50 gpm 

Areas of moderate yield: 50-200 gpm 

Areas of high yield and extensive irrigation:  
200-500+ gpm 
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2Section provided by Llyn Doremus, Nooksack Tribe Natural Resources  

 
Areas recharged by small open-
ings in the till capping or by in-
direct lateral ground-water 
movement include the Moun-
tain View Upland, the Boundary 
Upland, the Birch Point Up-
land, and the King Mountain 
Upland. 
 
The deeper zones of the con-
fined ground water are re-
charged by lateral movement of 
ground water beneath confining 
layers from areas of higher ele-
vation.  Although no detailed 
studies have been made of the 
direction of movement or rate 
of flow of these deeper ground 
water, some conjecture has 
been made over the possibility 
that considerable recharge of 
the deeper aquifers north of 
Lynden and beneath the 
Boundary Upland comes from 
water percolating through ex-
tensive gravel beds lying north 
of the international boundary. 
 
Minor amounts of recharge of 
aquifers adjacent to major 
stream channels may occur lo-
cally as a result of lateral seep-
age from the stream itself, par-
ticularly during the summer 
months. 
 
1.3.6. Biological Resources 2 

A healthy riparian zone is an-
other essential resource that is 
integral to the WRIA #1 Water-
shed Plan being crafted.  The ri-
parian systems associated with 
the rivers and streams of WRIA 

#1 are composed of a wide va-
riety of physical, chemical and 
biologic processes and support 
a range of biologic resources.   
The threatened status of salmon 
and bull trout emphasize the 
importance of managing the 
water resources of WRIA #1 to 
provide the healthy riparian sys-
tems in which recovery to sus-
tained harvestable population 
levels can be accomplished.   

 
Establishing the conditions that 
promote the recovery and long-
term viability of ESA listed spe-
cies and other WRIA #1 water 
dependent organisms will re-
quire collection of additional in-
formation that can be used to 
characterize and model the in-
ter-relationships between the 
river and the ecological system 
responses.  With respect to wa-
ter management, it will be im-
portant to provide the range of 
instream flow rates that are nec-
essary to support the òchannel 
forming processesó that form a 
healthy river system.  The in-
stream movement of water af-
fects stream hydraulics, sedi-
ment transport, chemical and 
nutrient loading that also act in 
response to human modifica-
tion to the river system.  
 
Riparian systems are needed to 
filter out sediment runoff, the 
byproducts human activities like 
automobile traffic 
(hydrocarbons, metals and salt) 
and agricultural chemicals and 
byproducts.  They are also ex-
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pected to provide shade, struc-
ture and microclimates for the 
organisms living within them.  
Management of some of our 
human systems to reduce the 
overall amount of chemicals re-
leased into the environment 
could reduce the huge workload 
that WRA #1 riparian systems 

currently bear. 
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withdrawn. For example, return 
wastewater from municipalities 
and some hatcheries are often 
required to have a permit defin-
ing the quality the water must be 
before discharging. The permit 
is issued by the State Depart-
ment of Ecology and is called a 
National Pollutant Discharge 
Elimination System (NPDES) 
permit. 
 
Near-shore marine areas and 
estuaries support a wide variety 
of important uses and species.  
These uses include habitat for 
shellfish, herring, other fisheries, 
marine mammals, and birds.  It 
was beyond the scope of this 
characterization to include all of 
the nearshore/estuary values 
that are important.  Information 
is covered only for recreational 
and commercial shellfish har-
vesting.  The definition of 
òshellfishó can include clams, 
oysters, abalone, mussels, scal-
lops, crabs, squid, crawfish, 
shrimp, and octopus (WAC 
220.12.020).   
 
This section may be expanded in 
the future to cover the diversity 
of other values that are found in 
the nearshore/estuary area.   

 
In-stream  

uses include: 
Out of stream  
uses Include: 

¶ Fisheries ¶ Domestic 

¶ Wildlife Habitat ¶ Commercial 

¶ Scenic/Aesthetic ¶ Industrial 

¶ Water Quality/

Maintenance 

¶ Agricultural 

¶ Recreation ¶ Mining 

¶ Other Environmental 

Values 

¶ Hatcheries 

¶ Hydropower ¶ Hydropower 

Water is used for a wide variety 
of purposes in WRIA 1.  Uses 
can generally be separated into 
three general categories 
òinstreamó (or ònon-
consumptiveó) uses, òout-of-
streamó (or òconsumptiveó) 
uses, and near-shore/estuaries 
(marine waters).  Instream uses 
are those that necessitate water 
remain in the waterbody. Out-of
-stream uses are those that re-
quire removing water from a 
stream, lake, or groundwater 
aquifer. (Reference 12). 
 
Not all uses fall easily into one 
category or another.  For exam-
ple, hydropower is generally 
considered an out-of-stream use 
with respect to the bypassed 
section of the stream and may 
be instream with respect to a 
location below the power plant.  
 
It is important to note that 
when water is removed from a 
water source for out-of-stream 
purposes, it does not necessarily 
mean that the water is perma-
nently removed.  For example, 
cities, homes on septic systems, 
agriculture, hatcheries, and hy-
dropower plants often return 
various amounts of the water 
they withdraw to the same or a 
different waterbody.  This re-
turned water will be referred to 
as òreturn flowó in the following 
discussions. It is also important 
to note that water òreturnedó 
does not necessarily have the 
same water quality as the water 

2.0  Water Uses 

Table 2 
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 Estimating Actual Use   
A Word About Accuracy   

Estimating the actual amount of water used 
for out of stream uses can be difficult 
because many users do not have meters. 
Where possible and readily obtainable, 
water meter readings were used. In 
general meter readings were readily 
available only for the larger public water 
systems. Most agricultural use is based on 
estimates. Of the total annual water use in 
the WRIA (which is estimated at between 
30,373 and 39,500 million gallons), 21,246 
million gallons is metered. A breakdown of 
metered vs estimated use is provided 
below. Note: Hatcheries are not included in 
the numbers. 

Drainage % Estimated % Metered 

Barrett 96 4 

Bellingham 
Bay 

1 99 

Birch Bay 18 82 

Drayton 
Harbor 

89 11 

Fraser River 0 0 

Lake 
Whatcom 

9 91 

Lower 
Nooksack 

96 4 

Lummi Bay 71 29 

Lummi 
Peninsula 

  

Lummi/Eliza 
Islands 

94 6 

Lynden North 86 14 

Middle Fork 
Nooksack 

100 0 

North Fork 
Nooksack 

85 15 

Point Roberts   

Silver/Delta 19 81 

South Fork 
Nooksack 

100 0 

Squalicum   

Sumas River 89 11 

Upper 
Nooksack 

97 3 

Table 3: Largest Public Water Systems in WRIA 1 including Est. Population,  
Water Source, and Annual Amount of Water Used in Acre Feet 

Public System  
Est. Residen-

tial Population  
Source  

Annual Volume  

(acre feet))  

Bellingham   67,171 Lake Whatcom 52380 

Lynden 9020 Nooksack River 2323 

Ferndale 8758 
Nooksack River  
via PUD No. 1 

1133 

Water District 10 6900 
Lake Whatcom either 

directly (Sudden Valley) 
or purchased from the 

641 

PUD NA Nooksack River 6430 

Birch Bay Water and Sewer District 4040 City of Blaine 706 

Blaine 3770 Groundwater 650 

Lummi Water District 2580 
Groundwater (City of 

Bellingham supplements) 
68 from Bellingham 

Everson 2035 Groundwater 243 

Pole Road Water Association 1500 Groundwater data needed 

Sandy Point Water Association 1467 Groundwater data needed 

Deer Creek Water Association 1350 Groundwater data needed 

Paradise Lakes Country Club 1290 Groundwater data needed 

Water District 7 1281 City of Bellingham 118 

Point Roberts Water District 1220 British Columbia 307 

Water District 2 1216 City of Bellingham 161 

Glenhaven Lakes Club 1200 Groundwater data needed 

Sumas 960 Groundwater 51 

Nooksack 851 City of Sumas 8 

Water District 13 795 Groundwater 17 

Nooksack Valley Water Association 560 City of Sumas Included in Nooksack  

(Source: Majority of information was provided by WRIA 1 Water Rights staff) 
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The remaining population of 
Whatcom County obtains water 
from either a smaller public 
system or an individual well/
surface water source.  It is 
estimated that approximately 
30,000 - 34,000 people obtain 
their water from a individual 
wells (Reference 4).  Assuming 
an average use of 100 gallons 
per person per day, this means 
approximately between 1,095 
and 1,241 million gallons are 
used per year.   This represents 
about 5% of the total annual 
water used for domestic, 
commercial, and industrial 
needs.  While it is difficult to 
determine where all of these 
individual wells are located, 
estimates have been made for 
some watersheds using the 
method described in the 
Appendices.  The Appendices 
contains information on the 
public water systems in WRIA 
1.  Public water systems are 
sorted by their point of 
withdrawal as opposed to where 
they provide water service. As 
more accurate information is 
obtained, the database will be 
updated.  Figure 17 provides a 
summary of the number of 
public systems by watershed.  
The largest numbers of public 
systems are located in the Lower 

Water used under this category 
includes a variety of different 
uses such as: 
· Residential (including indoor 

and outdoor needs such as 
drinking water, showers, 
laundry, and for less than 
1/2 acre of irrigation); 

· Commercial; 
· Industrial; and 
· Golf courses, cemeteries, parks. 
 
Ideally, it would be useful to 
separate all of these uses for 
discussion purposes.  
Unfortunately, this was not done 
for this report due to the 
difficulty of getting the data and 
time constraints.  Where 
possible, data is provided for 
significant industrial uses. 
 
Water for these purposes is 
typically obtained from either a 
public water system or an 
individual well.  A public system 
can be either privately owned 
(such as water associations), or 
publicly owned (such as water 
districts, municipalities, or public 
utility districts). There are 
approximately 300 public water 
systems in WRIA 1 serving over 
130,000 people.  The largest of 
these systems are listed in Table 
3. 

section.  Hydroelectric plants are 
not currently covered in this 
report but may be added later if 
there is a desire to do so. 

2.1.1 Domestic/Municipal/Commercial/Industrial  

Out-of-stream uses include 
domestic, municipal, 
commercial, industrial, and 
agricultural uses.  In addition, 
hatcheries will be covered in this 

A public water systems are subject to 

different regulations depending upon their 

size. Systems serving 15 households or 

more are regulated by the US EPA, and 

classified by it, for regulatory purposes, as 

public water systems. The state of 

Washington considers any system serving 

two households or more as a public water 

system subject to regulation.  

2.1 Out of Stream Uses (Consumptive) 

Table 2 
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Figure 17: Number of Public Water Systems 
 Withdrawing Water from Aggregated 
 Areas and Populations Served 

 Drainage Population Served Number of Public 
Water Systems 

Upper Nooksack 1,136 18 

Sumas River 1,922 08 

Squalicum 243 05 

South Fork Nooksack 420 02 

Silver/Delta 2,132 20 

Point Roberts 1,220 01 

North Fork Nooksack 3,775 31 

Middle Fork Nooksack 1 01 

Lynden North 10,309 20 

Lummi/Eliza Islands 854 28 

Lummi Peninsula 96 03 

Lummi Bay 4,852 21 

Lower Nooksack 13,945 34 

Lake Whatcom 76,989 15 

Fraser River 0   0 

Drayton Harbor 9,074 32 

Birch Bay 890 16 

Bellingham Bay 183 07 

Barrett Lake 1,292 30 

Totals 129,313 292 

Total Annual Water Use (Million Gallons)
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Total Annual Water Use 
(Million Gallons)  

Low  22,250 

Mean 23,254 

High 24,259 

Figure 19: Total Annual Volume of Water Used by Aggregated Areas for Domestic/Municipal/Commercial/Industrial 
Purposes (Note: Graph is presented in a log scale in order to present City of Bellingham data along with other users) 

Figure 18: Total Annual 
Water Use for Domestic/
Municipal/Commercial/
Industrial Purposes  
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Mainstem (35), with the fewest 
(0) in the Fraser.  
 
Estimated Current Use 
 
There are a number of different 
methods that can be used to ob-
tain current use estimates.  The 
method used to generate the data 
in this report is described in the 
Appendices.  In general, the 
method relies upon metered data 
where readily available, and pro-
vides estimates associated with 
different land uses when metered 
data is not available.   
 
Figure 18 illustrates the total 
annual amount of water used in 
WRIA 1 for domestic/
commercial/industrial purposes.  
As illustrated, of the 
approximately 22,250 (low 

Table 4: Estimated Total Annual Domestic/Municipal/Commercial/Industrial 
Water Use by Source (Ground/Surface) in Million Gallons 

Table 5: Estimated Number of Individuals 
 Served by Private Well or Other 
 Water Source 

 
Watershed People Served by an Individual  

Well or Other Water Source 

Fraser 0 

Lake 
Whatcom 

598 

Lummi/Eliza Private wells 

Lynden North 2,895 

Middle Fork 146 

North Fork 
Nooksack 

96 

South Fork 
Nooksack 

750 

Sumas 4,132 

Upper 
Mainstem 

2,375 

Total 10,992 

estimate) to 24, 259 (high 
estimate) million gallons used, 
21,246 million gallons are 
metered.  This means that 
between 88% and 95% of the 
estimated use is metered.   
Table 4 illustrates total annual 
water use based on the source ð 
groundwater or surface water.  
Approximately 83-91% of the 
water used in WRIA 1 comes 
from surface water sources, with 
9-17% coming from 
groundwater sources.   
 
Water use varies widely within 
WRIA 1.  The largest amount of 
water used is in the Bellingham 
Bay drainage.  The single biggest 
user was Georgia Pacific for in-
dustrial purposes.  The area with 
the lowest estimated water use is 
the Fraser watershed, all of 
which is in National Forest. 
(Figure 19).   
 
Estimated Future Use 
 
As with current use estimates, 
there are a variety of methods 
that can be used to determine 
future needs.  Various studies 
and documents have been pre-
pared in recent years that project 
future water demands.  Each 
study uses a different method 
based on different assumptions.  
Data from two planning efforts 
(Growth Management Utilities 
Background Document, Coordi-
nated Water System Plan) are 
provided in this section. While 
no one figure for future needs 
can be obtained, it illustrates a 
variety of possible future scenar-
ios. A summary of the future use 

    Ground      Surface    

Watershed  Low  Mean High  Low  Mean High  

Barrett 127 254 380 65 65 65 

Bellingham Bay 43 84 126 10119 10119 10119 

Birch Bay 225 246 266 1867 1867 1867 

Drayton Harbor 338 447 557 5 5 5 

Fraser River 0 0 0 0 0 0 

Lake Whatcom 163 210 256 861 861 861 

Lower Nooksack 110 198 284 100 101 101 

Lummi Bay 96 188 280 334 334 334 

Lummi Peninsula 0 0 0 0 0 0 

Lummi/Eliza Islands 39 77 116 7 7 7 

Lynden North 42 81 121 749 749 749 

Middle Fork Nooksack 8 16 23 0 0 0 

North Fork Nooksack 235 395 555 0 0 0 

Point Roberts 0 0 0 0 0 0 

Silver/Delta 93 176 259 1849 1849 1849 

South Fork Nooksack 21 42 63 0 0 0 

Squalicum 42 85 127 4204 4204 4204 

Sumas River 433 470 505 0 0 0 

Upper Nooksack 73 124 176 0 0 0 

Total  2088 3,093 4,094 20,160 20,161 20,161 
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estimates from each document is 
provided as Tables 6 and 7.   
 
Growth Management and 
Comprehensive Planning Projections:  
An evaluation of current and 
future water supplies was 
required as part of Growth 
Management Planning. 
Projections were developed  
based on a 20 year planning 
horizon.  The projection are 
summarized in Table 6. The 
projections were developed for 
urban growth areas because it 
anticipated that the majority of 
growth is expected to occur in 
existing cities and associated 
urban growth areas(Reference 
11). 

 
Coordinated Water System Plan 
The Coordinated Water System 
Plan is a document developed 
under the framework of the 1977 
Public Water System Coordina-
tion Act. The act establishes a 
procedure for utilities to coordi-
nate their planning and construc-
tion programs with adjacent wa-

ter utilities and other local gov-
ernment activities.  One of the 
required elements of planning 
under this act is the develop-
ment of a Coordinated Water 
System Plan by local utilities and 
agencies.  The CWSP includes 
population and water demand 
projections for a 50 year plan-
ning horizon.  Table 7 summa-
rizes future water demands con-
tained in the CWSP (Reference 
4). Note that most may not have 
rights/supply for future demand. 
 
Estimated Amount With-
drawn 
 
In addition to determining esti-
mated water use for each area, 
data was also collected to evalu-
ate the amount of water with-
drawn from the different areas.  
The distinction is important 
when developing a water budget 
and source protection plans be-
cause the amount of water used 
within an area may not be the 
same as the amount of water 
withdrawn from the area.  For 

Industrial Water Use  

A Word of Caution  

 

Whatcom County Public Utility District No. 
1 is a major supplier of industrial water.  
The PUD also provides water to 
customers such as the City of Ferndale.  
Average daily use for the industrial 
customers is 15 million gallons (11).  The 
PUD obtains water from the Nooksack 
River. 
 
Use estimates in this report include 

Georgia Pacific (served by Bellingham) 

and industries at Cherry Point (served by 

the PUD).  Georgia Pacific has been a 

major consumer of water within WRIA 1 

with an average daily use in 2000 of 32 

mgd. The most recent consumption 

figures (March/April 2001) show a use of 

11 mgd. It is not clear what recent 

changes in mill operation will mean in 

terms of near or long-term use for Georgia 

Pacific (Tony Seman, City of Bellingham, 

Personal Communication). 

Table 7: Estimated Average and Peak Future Domestic 
Water Needs County-Wide from the Coordinated 
Water System Plan 

 County-Wide Water Demands for Household Use 
Million Gallons Per Day (MGD) 

 Urban Rural County-wide 

Year Average Peak Average Peak Average Peak 

2015 20.34 40.68 7.51 18.77 27.85 59.45 

2020 22.51 45.02 8.02 20.05 30.53 65.07 

2025 24.88 49.76 8.58 21.45 33.46 71.21 

2030 27.47 54.94 9.20 23.00 36.67 77.94 

2040 33.40 66.81 10.61 26.53 44.01 93.34 

2050 40.49 80.98 12.30 30.75 52.79 111.73 

An important limitation of these projections is that they are for 
household use only. They do not include commercial or 
industrial demands. 

 
Urban Growth Area Estimated 2010 Needs 

Average/Peak 
(Million Gallons/Day) 

Bellingham 14 / 28.9 

Blaine 1.8 / 5.3 

Birch Bay 2.4 

Cherry Point Unknown 

Everson 0.4 / 0.9 

Ferndale 1.6 / 3.9 

Lynden 2.2 / 5.4 

Nooksack  0.1 / .026 

Sumas 0.24 / 0.54 

Table 6: Estimated Average and Peak Future Water Needs 
for Cities in WRIA 1 from Growth Management Planning 

Review Draft 10/20/01 



Return Flows 
 
Data on return flows is impor-
tant in developing a water 
budget. The data also illustrate 
potential  reuse/reclamation op-
portunities. Not all water used by 
public and private systems may 
be permanently removed from 
the watershed.  Water used for 
domestic purposes is typically 
discharged to other water bodies 
via municipal wastewater treat-
ment systems. Large community 
drainfields or individual septic 
systems, typically return water to 
the watershed.  In WRIA 1 there 
are 6 municipal wastewater treat-
ment plants with industries such 
as Georgia Pacific and those lo-

example, one of the major water 
suppliers is the City of Belling-
ham.  Water used by the City 
and its customers comes from 
Lake Whatcom/Middle Fork via 
a diversion pipeline.  The City 
imports water from these areas.   
From a management perspective 
this distinction can be important 
if for example, the focus is on 
protection of source waters.   In 
many areas of the WRIA, there 
is little difference between where 
the water comes from and is 
used or discharged, but there are 
some important exceptions 
listed in Table 8.   
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*Assumes an average of 100 gallons per person per day. 

Watershed Estimated Use 
Based on 
Population 

(Million Gallons Per 
Year) 

Estimated Withdrawal 
 (Million Gallons Per Year)* 

Comments 

Bellingham 
Bay 

10,161-10,245 7 plus - Most of the area obtains water from 
outside the area. There are 7 systems serving 183 
people from a water source in the watershed.  
There may also be some individual wells. 

Most water is imported from Lake Whatcom/Middle Fork. 

Birch Bay 2,093-2,133 32 plus - Most of the area obtains water from 
outside the watershed.  There are 16 public 
systems that withdraw water from the watershed 
serving 890 people plus individual wells. 

Most water is imported  from the Nooksack River via 
PUD No.1 (2,095 MG), with a smaller amount imported 
from Drayton Harbor via Blaine. 

Lake 
Whatcom 

1,023-1,118 17,400 Most water is exported  to City of Bellingham customers 
in the Bellingham Bay, Silver/Delta, and Squalicum 
watersheds. Source is also used by customers of Water 
District 10. Some individual wells. 

Lower 
Nooksack 

211-386 2,095 PUD, 117 Everson, 32 small public systems; 
and an unknown no. of individual wells.. 

A substantial amount of water is exported  to Cherry 
Point industries (Birch Bay watershed) 

Middle Fork 8-23 9,600 if City of Bellingham diverts at a rate of 40 
MGD for 8 months. Volume diverted varies but is 
probably less than this. Recent data from the City 
is needed. 

Most of the water withdrawn is exported  to Lake 
Whatcom. 

Silver/Delta 1,942-2,109 77 plus. 20 small public systems serving 2,132 
people with an unknown number of individual 
wells. 

Most of the water used is imported  from Lake Whatcom 
via City of Bellingham. 

Squalicum 4,247-4,331 9 plus -  5 small public systems serving 243 
people with an unknown number of individual 
wells. 

Most of the water used is imported from Lake Whatcom 
via the City of Bellingham. 

Table 8: Comparison of Estimated Amount Water Used Vs. Withdrawn for Domestic/Commercial/Industrial/
 Municipal Use from Aggregated Areas 

 Municipality/
Industrial Area 

Wastewater 
Discharge 

Source 

Bellingham Marine Waters Nooksack 

Blaine Marine Waters Groundwater 

Birch Bay Water  
& Sewer District 

Marine Waters Groundwater 

Everson/Nooksack Nooksack R.  Grondwater 

Lynden Nooksack R. Nooksack 

Sumas Sumas R. Groundwater 

Georgia Pacific/
PUD Cherry Point 
Customers 

Marine Water Nooksack 

Table 9: Location of Wastewater 
 Discharge for Cities and Major 
 Industrial Users 
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There are many different agricul-
tural activities within WRIA 1 
that rely upon water.  The major 
types of water uses are: 
· Irrigation ð seasonal demands, 

generally May through Sep-
tember  

· Stock watering ð year-round; 
· Facility washdown ð year-

round 
Irrigation demands are by far the 
largest agricultural water need.   
 
According to the Whatcom 

2.1.2 Agriculture  

Table 10: Number of Acres in Various Crops by Type for Aggregated Areas with High Agricultural Use  

  
Total Irrigated 

Acres 
Hay and 
Silage 

Berries Corn Potatoes Nurseries Vegetables Fruits Pasture Grains 

Barrett 3,419 2,270 341 227 227 23 182 18 131 0 

Birch Bay 409 226 0 0 0 0 0 33 150 0 

Drayton Harbor 2,062 573 717 115 179 11 250 11 206 0 

Lower Nooksack 4,963 3,517 448 352 352 59 117 59 59 0 

Lummi Bay 843 435 33 76 0 0 163 0 136 0 

Lynden North 10,605 5,158 3,564 976 743 31 69 12 52 0 

North Fork Nooksack 5 0 0 0 0 0 0 0 5 0 

Silver/Delta 329 230 0 0 0 23 0 4 72 0 

South Fork Nooksack 803 541 90 135 0 0 0 14 23 0 

Squalicum 311 128 0 0 0 128 0 3 52 0 

Sumas River 5,406 3,379 706 922 77 0 10 123 189 0 

Upper Nooksack 682 236 88 177 0 15 88 56 22 0 

Total 29,837 16,693 5,987 2,980 1,578 290 879 333 1,097 0 

cated at Cherry Point with their 
own systems (Table 9).   
 
Current data comparing the wa-
ter withdrawn for drinking and 
other purposes, with data on  
wastewater discharged, is needed 
for these systems.  Based on 
work done in 1989 as part of the 
Whatcom County Water and 
Sewer Plan, some sewer systems 
appear to discharge nearly the 
same amount as they withdraw. 
Other systems discharge be-
tween 30 ð 90% of the amount 
they withdraw. The vast majority 
of the remaining population in 
the county uses septic systems 
for wastewater disposal.   Homes 
using septic systems return a 

substantial amount of the water 
that they use to the ground.  It is 
estimated that approximately 70-
75% returns to the ground with 
25-30%  returning to the atmos-
phere through plants that are 
growing above the drainfield 
(personal communication, local 
Health Department). These fig-
ures do not account for atmos-
pheric losses that would occur 
during the summer when out-
side irrigation of lawns and gar-
dens may be occurring. 
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County Agricultural Preservation 
Committee (WCAPC) just over 
29,000 acres of crops are irrigated.  
Irrigated crops can vary and include 
berries, corn, fruits, hay/silage, nurs-
eries, pasture, potatoes, and vegeta-
bles.  Table 10 illustrates the number 
of acres for each of these crops by 
watershed along with the total acres 
irrigated.  Over 16,000 acres of hay 
and silage are irrigated, followed by 
approximately 6,000 acres of berries, 
and 3,000 acres of corn.  Lynden 
North, Sumas, Barrett, and the Lower 
Nooksack have the most land area 
under irrigation. One point of caution 
ð crop types and locations can change 
on a regular basis.  The numbers 
shown in Table 10 are from 1996 and 
should be viewed as approximate. 
 
Stockwatering and facility washdown 
are required mainly for dairies, beef 
cow, and cattle.  Chickens, mink 
farms, hogs/pigs, and sheep/lambs 

Figure 20: Estimated Number and Size of Dairies within Aggregated Areas 
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Table 11: Estimated Total Annual Agricultural Water Use by Source for 
Aggregated Areas in Million Gallons 

Ground Surface Watershed            January          February             March             April

Watershed Low Mean High Low Mean High GW SW GW SW GW SW GW SW

Barrett 484 968 1452 208 415 622 Barrett 6 3 6 3 6 3 6 3

Bellingham Bay 0 1 1 0 0 1 Bellingham Bay 0 0 0 0 0 0 0 0

Birch Bay 145 290 435 62 124 186 Birch Bay 1 0 1 0 1 0 1 0

Drayton Harbor 597 1195 1792 256 512 768 Drayton Harbor 8 3 8 3 8 3 8 3

Fraser River 0 0 0 0 0 0 Fraser River 0 0 0 0 0 0 0 0

Lake Whatcom 2 5 7 1 2 3 Lake Whatcom 0 0 0 0 0 0 0 0

Low er Nooksack 928 1856 2784 398 795 1193 Lower Nooksack 7 3 7 3 7 3 7 3

Lummi Bay 226 452 678 97 194 290 Lummi Bay 2 1 2 1 2 1 2 1

Lummi Peninsula 0 0 0 0 0 0 No data available Lummi Peninsula 0 0 0 0 0 0 0 0

Lummi/Eliza Islands 12 25 37 5 11 16 Lummi/Eliza Islands 0 0 0 0 0 0 0 0

Lynden North 1584 3167 4751 679 1357 2036 Lynden North 17 7 17 7 17 7 17 7

Middle Fork Nooksack 8 16 23 3 7 10 Middle Fork Nooksack 0 0 0 0 0 0 0 0

North Fork Nooksack 40 81 122 17 35 52 North Fork Nooksack 0 0 0 0 0 0 0 0

Point Roberts 0 0 0 0 0 0 No data available Point Roberts 0 0 0 0 0 0 0 0

Silver/Delta 94 188 283 40 81 121 Silver/Delta 0 0 0 0 0 0 0 0

South Fork Nooksack 240 480 719 103 206 308  South Fork Nooksack 1 0 1 0 1 0 1 0

Squalicum 43 86 129 18 37 55 Squalicum 1 0 1 0 1 0 1 0

Sumas River 1061 2123 3184 455 910 1365 Sumas River 12 5 12 5 12 5 12 5

Upper Nooksack 222 443 665 95 190 285 Upper Nooksack 3 1 3 1 3 1 3 1

Total 5,686 11,376 17,062 2,437 4,876 7,311 58 23 58 23 58 23 58 23

Percent from 

groundwater - low 70

Percent from 

groundwater - 

mean 70.02

Percent from 

groundwater - high 70

Percent from 

surface water - low
30

Percent from 

surface water - 

mean 30.01

Percent from 

surface water - 

high 30

Table 3:  Irrigated 

acres by crop.

Watershed

Hay 

and 

Silag

e

Berries Corn
Potato

es

Nurser

ies

Veget

albes
Total

Barrett 2270 341 227 227 23 182 3419

Birch Bay 226 0 0 0 0 0 409

Drayton Harbor 573 717 115 179 11 250 2062

Lower Nooksack 3517 448 352 352 59 117 4963

Lummi Bay 435 33 76 0 0 163 843

Lynden North 5158 3564 976 743 31 69 10605

North Fork Nooksack 0 0 0 0 0 0 5

Silver/Delta 230 0 0 0 23 0 329

South Fork Nooksack 541 90 135 0 0 0 803

Squalicum 128 0 0 0 128 0 311

Sumas River 3379 706 922 77 0 10 5406

Upper Nooksack 236 88 177 0 15 88 682

Total 16693 5987 2980 1578 290 879 29837

Total Annual Water Use (Million Gallons)
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timate).  The majority of this wa-
ter is used for irrigation.   Of the 
total amount used, approximately 
70% comes from groundwater 
sources and 30% comes from 
surface water sources.  Table 11 
and Figure 21 illustrates the total 
annual amount used by watershed 
and the source (ground vs. sur-
face water). 
 
Agricultural water use is highest 
between June and October.  Ta-
bles 12 and 13 illustrate seasonal 
use for each of the watersheds by 
source.  One of the limitations of 
the method used to estimate use 
is that it does not illustrate the 
variation between months during 
peak demands.  In reality use 
typically peaks in July and Au-

also require water but to a 
much lesser extent than irriga-
tion.  Figure 20 illustrates the 
breakdown of dairies, acres, and 
cows in WRIA 1 according to 
Department of Ecology and 
Whatcom Conservation District 
records. 
 
Estimated Current Use 
Agricultural water uses are 
based on estimates using the 
method described in the Ap-
pendices.  Actual metered data 
was not available.  Total annual 
agricultural water use through-
out the WRIA is estimated at 
between 8,123 million gallons 
(low estimate), 16,246 million 
gallons (mean estimate), and 
24,373 million gallons (high es-

Page 30 

Agriculture: Total Annual Water Use (Million Gallons)
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Total Annual Water Use 
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Figure 21: Total Annual Volume in Million Gallons of Water Used by Aggregated Area for Agricultural Purposes (Note: 
Graph is presented in log scale in order to present the large variances in water use for different subwatersheds). 
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gust. 
Estimated Future Use 
According to the 1994 Utilities 
Background Document prepared 
as part of the Whatcom County 
Comprehensive Management 
Plan (Reference 11), future de-
mand for water for agricultural 
purposes is not expected to in-
crease beyond current use (this 
includes both legal and illegal 
uses).  The determination was 
based on discussions with the 
Whatcom County Agricultural 
Preservation Committee 
(WCAPC).  The WCAPC is a 
local organization formed in Au-
gust 1993 for the purpose of rep-
resenting the concerns of local 
farmers to the government and 
general public. 
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Barrett 6 6 6 6 6 230 230 230 230 6 6 6

Bellingham Bay 0 0 0 0 0 0 0 0 0 0 0 0

Birch Bay 1 1 1 1 1 71 71 71 71 1 1 1

Drayton Harbor 8 8 8 8 8 282 282 282 282 8 8 8

Fraser River 0 0 0 0 0 0 0 0 0 0 0 0

Lake Whatcom 0 0 0 0 0 1 1 1 1 0 0 0

Low er Nooksack 7 7 7 7 7 451 451 451 451 7 7 7

Lummi Bay 2 2 2 2 2 109 109 109 109 2 2 2

Lummi Peninsula 0 0 0 0 0 0 0 0 0 0 0 0

Lummi/Eliza Islands 0 0 0 0 0 6 6 6 6 0 0 0

Lynden North 17 17 17 17 17 757 757 757 757 17 17 17

Middle Fork Nooksack 0 0 0 0 0 4 4 4 4 0 0 0

North Fork Nooksack 0 0 0 0 0 20 20 20 20 0 0 0

Point Roberts 0 0 0 0 0 0 0 0 0 0 0 0

Silver/Delta 0 0 0 0 0 47 47 47 47 1 1 1

South Fork Nooksack 1 1 1 1 1 118 118 118 118 1 1 1

Squalicum 1 1 1 1 1 20 20 20 20 1 1 1

Sumas River 12 12 12 12 12 507 507 507 507 12 12 12

Upper Nooksack 3 3 3 3 3 106 106 106 106 3 3 3

total 58 58 58 58 58 2729 2729 2729 2729 59 59 59

Total Monthly Ground Water Use (Million Gallons)

Sep Oct Nov DecMay Jun Jul AugJan  Feb Mar  Apr

Table 13: Estimated Monthly Ag Use of Surface Water 

Table 12: Estimated Monthly Ag Use of Ground Water 

 Total Monthly Surface Water Use (Million Gallons) 

 Jan  Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec 

Barrett 3 3 3 3 3 98 98 98 98 3 3 3 

Bellingham Bay 0 0 0 0 0 0 0 0 0 0 0 0 

Birch Bay 0 0 0 0 0 31 31 31 31 0 0 0 

Drayton Harbor 3 3 3 3 3 121 121 121 121 3 3 3 

Fraser River 0 0 0 0 0 0 0 0 0 0 0 0 

Lake Whatcom 0 0 0 0 0 0 0 0 0 0 0 0 

Lower Nooksack 3 3 3 3 3 193 193 193 193 3 3 3 

Lummi Bay 1 1 1 1 1 47 47 47 47 1 1 1 

Lummi Peninsula 0 0 0 0 0 0 0 0 0 0 0 0 

Lummi/Eliza Islands 0 0 0 0 0 3 3 3 3 0 0 0 

Lynden North 7 7 7 7 7 325 325 325 325 7 7 7 

Middle Fork Nooksack 0 0 0 0 0 2 2 2 2 0 0 0 

North Fork Nooksack 0 0 0 0 0 9 9 9 9 0 0 0 

Point Roberts 0 0 0 0 0 0 0 0 0 0 0 0 

Silver/Delta 0 0 0 0 0 20 20 20 20 0 0 0 

South Fork Nooksack 0 0 0 0 0 50 50 50 50 0 0 0 

Squalicum 0 0 0 0 0 9 9 9 9 0 0 0 

Sumas River 5 5 5 5 5 217 217 217 217 5 5 5 

Upper Nooksack 1 1 1 1 1 45 45 45 45 1 1 1 

Total 23 23 23 23 23 1170 1170 1170 1170 23 23 23 
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2.1.3 Hatcheries3 

The salmon co-managers 
(Washington Department of 
Fish and Wildlife, Nooksack 
Tribe, Lummi Nation) operate 
cultured production facilities 
that produce salmonids to: 1) 
enhance the recovery of ESA 
listed species; and 2) support 
sustainable fisheries for target 
species without impeding the 
recovery of listed species.  
Hatcheries are places where fish 
or shellfish resources are culti-
vated.  Currently, hatcheries op-
erating in WRIA 1 produce both 
salmonids (salmon and trout) 
and shellfish (clams, oysters, 
geoduck, etc. ). Salmon and 
trout hatcheries boost the egg to 
emergence, and juvenile, sur-
vival rates above those that exist 
in the environment by culturing 
these fish in controlled environ-
ments.  As with any other water 
dependent operation, a water 
supply of sufficient quantity and 
quality are essential to meet 
these objectives. 
 
The salmon co-managers are 
responsible for the direct opera-
tion and/or for the oversight of 
all hatcheries operating in 
WRIA 1.  This includes perma-
nent facilities such as the Kend-
all Hatchery as well as tempo-
rary installations such as remote 
site incubators (RSI) that have 
been used by individuals and 
school groups to grow fish on 
small streams.  Refer to Table 
13 for additional information.  It 
should be noted that the salmon 
co-managers for all hatchery 

facilities in the WRIA have de-
veloped or are developing de-
tailed Hatchery and Genetics 
Management Plans that are re-
viewed for adequacy prior to ap-
proval by the National Marine 
Fisheries Service. 
Estimated Current Use 

Both salmonid and shellfish 
hatcheries depend on a water 
supply that is reliable, clean, and 
disease free to fulfill their objec-
tives.  For salmonids, water use 
follows the salmon lifecycles, 
and use correlates to the species 
specific life-stage needs.  The 
quantities of water used vary de-
pending upon the specific hatch-
ery program objectives in place 
at the time of use.  These objec-
tives can vary form year to year. 
 
 Adult salmon returning to the 
hatchery are held in flowing wa-
ter until ready to spawn.  Once 
spawned, the fertilized eggs are 
placed in incubating trays where 
a constant supply of clean, cold 
water provides the oxygen neces-
sary for the eggs to develop.  
Once the eggs have hatched and 
the baby fish have sufficiently 
developed, they are moved to 
outside raceways where they 
grow to sufficient size prior to 
their release from the hatchery 
or satellite facilities according to 
the salmon co-management 
agreements.  Any interruption in 
the supply or sudden change in 
water quality, such as high fine 
sediment loading during storm 
events, can affect egg or juvenile 

3Information on hatcheries was provided by members of the Instream Flow/Habitat Technical Teams except as noted.   
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Hatchery Water Use Source Operator Comments 

1. Kendall Ck Hatchery (North Fork, river mile 46) 1,400-10,000 
gpm; annual- not 
used in Aug., 
Sept., Oct. 

75% Groundwater 
(5 wells) 25% 
Kendall Ck 

WDFW Discharges to Kendall 
Ck/North Fork 

2. Kendall Ck Hatchery has 4 Acclimation Ponds at 
Deadhorse Ck, Excelsior (2 ponds) and Kidney 
Ck/Canyon Ck in the North Fork - acclimates 
native Chinook smolts  

See Details Below See Details Below See Details 
Below 

See Details Below 

Ý Deadhorse Ck Acclimation Pond (North Fork, 
river mile 63.5) 

400-700 gpm; 
April and May use 

Deadhorse Ck WDFW Discharges to North Fork 

Ý Excelsior Ck Acclimation ponds (North Fork, 
river mile 65.1) 

400 gpm; April 
and May use  

Excelsior Ck WDFW Retrun flow discharges 
500 feet downstream in 
North Fork 

Ý Kidney Ck Acclimation Pond (North Fork) 400-500 gpm; 
April and May use 

Kidney Ck WDFW Discharges to Canyon 
Ck 

3.  Remote incubation site locations (North Fork) 
A. Baptist Ck (river mile 52) 
B. Hendrick Spring (river mile 56) 
C. Smiths in Glacier Gorge (river mile 58) 

A.  10 gpm 
B.  10 gpm 
C. 10 gpm 
(all use from Oct. 
to Feb.) 

A. North Fork 
B. Spring 
C. Glacier Water 
District 

  

4.  Brannian Ck- Kokanee (Lake Whatcom) 500 gpm 
(Reference 15) 

Brannian Ck (Lake 
Whatcom as 
needed) 

WDFW Discharges to Lake 
Whatcom 

5.  Whatcom Falls Park - Trout 2,000 - 2,700 gpm 
(Reference 15) 

Whatcom Ck? WDFW Discharges to Whatcom 
Ck 

6.  Maritime Heritage - salmon (Bellingham Bay)  Whatcom Ck Bellingham 
Technical 
College 

Discharges to Whatcom 
estuary 

7. Lummi Bay - salmon (includes several on 
reservation facilities) 

 Nooksack River, 
ground water 

Lummi Nation Discharges to Lummi 
Bay and Nooksack River 

8. Lummi Bay - shellfish  Lummi Bay Lummi Nation Discharges to Lummi 
Bay 

9. Rutzatz - salmon  Rutzatz Slough Nooksack Tribe Discharges to Rutzatz 
Slough 

10. Middle Fork Pond - Steelhead (Middle Fork)  Spring Ck WDFW Discharges to Middle 
Fork side channel 

11. Skookum Ck - salmon (South Fork)  Skookum Ck with 
wells as backup 

Lummi Nation Discharges to South 
Fork Nooksack 

Table 14:  WRIA 1 Hatchery Information Including Name, Location, Water Source/Use, Discharge and Operator 
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fish survival or produce mortal-
ity.  Salmonids are sight feeders, 
so water clarity is very impor-
tant.  Additionally, egg and ju-
venile survival and growth are 
very temperature dependent, 
and having water source tem-

peratures, and dissolved oxygen 
within optimal levels for incu-
bation and lifestage growth for 
the respective species is critical.  
Among other effects, tempera-
ture beyond optimal levels can 
increase stress resulting in 

higher incidences of diseases 
and/or mortality.  Water use 
and routing in the facilities is 
strictly planned and monitored 
to prevent the introduction or 
spread of disease outbreaks.  
Other water uses around hatch-
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ery facilities include cleaning and 
general facility maintenance. 
 
Actual water use and supply var-
ies greatly by facility and de-
pends on the management ob-
jective of that facility and the 
facility water right.   While some 
information on water use is pro-
vided in Table 14, it is beyond 
the scope of this summary docu-
ment to attempt to quantify wa-
ter use at all facilities at this time.  
 

Estimated Future Needs 

No hard information is currently 

available regarding estimated 

future use, although it is antici-

pated that one or more addi-

tional acclimation sites may be 

developed in the Middle Fork 

for acclimating juveniles in that 

sub-basin prior to release.  It 

may be fair to assume that cur-

rent use levels will be maintained 

into the future.  It should also be 

noted that the local hatcheries 

play an essential role in recovery 

of salmon stocks listed as threat-

ened under the ESA and that 

there will be a need to continue 

that role until such time as 

threatened salmon stocks are 

taken off the ESA list.  

Return Flow 

The majority of hatchery water, 

minus evaporative loss, is largely 

returned to the stream systems 

from which it was originally 

taken.  This return flow volume 

may, in some cases, be greater 

that the volume diverted from 

the surface water source.  An ex-

ample of this can be found at the 

Kendall hatchery which uses a 

combination of well water and 

water from Kendall Creek and 

returns the water to Kendall 

Creek and the North Fork.  The 

North Fork acclimation ponds 

are a special case where the di-

verted water flows through the 

site and is not depleted measura-

bly.  

2.2 In Stream Uses (Non-Consumptive) 

WRIA 1 supports a variety of 
fish species important to the cul-
tural heritage, economy, and 
ecology of Whatcom County.  
These include the following  fish 
species Chinook, Coho, Chum, 
Pink,   Sockeye and kokanee 

(land-locked sockeye) salmon; 
steelhead, rainbow,  and Coastal 
and West-slope cutthroat , trout,  
Bull trout and Dolly Varden char 
, Mountain whitefish, and Green 
sturgeon.  Non-native introduced 
species, such as Largemouth and 

2.2.1 Fisheries4 
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4Information on fisheries comes largerly from òWhatcom County Endangered Species Act Evaluation Reportó prepared for Whatcom 
County by URS Corporation in April 2001.   
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Smallmouth bass, Bluegill, Black 
crappie, Brown bullhead and 
Channel catfish as well as East-
ern Brook trout (a char), are con-
sidered important fish for recrea-
tion. 
 
There are many factors that af-
fect the fish populations in 
WRIA 1 and its adjoining marine 
waters.  These factors include 
freshwater and nearshore marine 
habitat conditions, ocean condi-
tions, local and international fish 
harvest, hatchery practices, and 
hydropower operations to name 
a few.  The existing fisheries 
management structure mandated 
by state and federal law involves 
Washington State, Treaty Fishing 
Tribes, and federal agencies.  
Their role is to establish policies 
and programs for the manage-
ment of harvest and hatchery 
operations, to set criteria for de-
scribing habitat that is function-
ing properly, and to develop 
habitat and fish population re-
covery goals.  These policies pro-
vide valuable guidance for WRIA 
1 in evaluating and implementing 
land-use and water management 
options. 
 
Land-use practices and manage-
ment decisions will greatly affect 
the ability to restore the habitats 
essential to recover Endangered 
Species Act listed chinook 
salmon and bull trout and other 
WRIA 1 salmonid stocks.  The 
WRIA 1 Watershed Management 
Project provides an opportunity 
for the WRIA 1 community to 
identify and implement actions 
that resolve identified fish habitat 
problems including those related 
to water quantity, water quality 

and instream flows.  For this to 
be successful, habitat and fish 
stock recovery goals and priori-
ties established by the salmon 
co-managers (Lummi Nation, 
Nooksack Tribe, and WDFW) 
and by the federal agencies for 
ESA listed fish stocks must be 
carefully communicated to the 
WRIA 1 WMP.  Having co-
manager established recovery 
goals, objectives, and recovery 
criteria readily available during 
WMP decision-making and plan 
development may ultimately de-
termine the success or failure of 
both WMP and local salmon 
recovery.   
 
A brief overview of the factors 
that affect salmonid habitat 
(limiting factors) in the Nook-
sack Basin is provided in Section 
2.2.1.1.  The narrative places an 
emphasis on Chinook salmon 
and Bull Trout due to their 
prominence as species listed as 
"threatened" under the Endan-
gered Species Act.  However, 
the physical and biological proc-
esses discussed also provide for 
functional habitats for other sal-
monid species (salmon, char, 
and trout). 

2.2.1.1 Factors Affecting  
Salmonid Habitat 

Chinook Salmon 

Three separate chinook salmon 
stocks have been identified in 
the Nooksack River portion of 
Water Resource Inventory Area 
1 (WRIA 1).  These include two 
early run native stocks, the 
North Fork native early chinook 
stock and the South Fork native 
early chinook stock, and one 
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requirements.  As part of that 
effort, the Lummi Natural Re-
sources Department prepared a 
summary limiting factors report 
for native chinook salmon in the 
Nooksack River Basin/WRIA 1 
.  This summary, contained in a 
draft recovery plan produced 
under the MOA in 1999 (NEAT 
1999) is considered an interim 
effort until further assessment 
work is completed by the 
salmon co-managers (Lummi 
Nation, Nooksack Tribe , and 
WDFW) and by the Washington 
Conservation Commission.  
The Lummi Natural Resources 
Department summary identified 
a number of habitat features as 
having a high overall influence 
on chinook salmon in the 
WRIA.  These habitat factors 
are listed below and are followed 
by a similar discussion of Bull 
Trout.  A discussion of the de-
cline in fish habitat condition 
and the relationship to instream 
flows, water quality, and water 
quantity are described more fully 
in the subsequent sections. 
 
Freshwater Habitat: 
 
Decreased water quality  

Poor substrate composition  

Altered basin hydrology 

Unstable stream channels 

Channel modifications 

Estuarine/Ocean Habitat 

Reduced estuarine and near-
shore marine habitats 

Native Char/Bull Trout  
Little information is available on 
the habitats and stock of native 
char (bull trout/Dolly Varden) 

hatchery stock of Green River 
mixed origin, the mainstem 
Nooksack/Samish summer-fall 
chinook stock (WDFW et al. 
1994).  In addition, a small 
population(s) of native run fall 
chinook salmon may utilize Hut-
chinson Creek and the lower 
Nooksack River habitats (N. 
Currence, personal communica-
tion) yet this is not conclusively 
documented.  Spawning areas, 
entry timing into the river, in-
stream migration rate, and adult 
freshwater residence time, dif-
ferentiate these stocks.  The two 
native chinook stocks have been 
genetically and reproductively 
isolated.  The early runs exhibit 
some life history characteristics 
typical of spring chinook salmon 
based on adult and juvenile run 
timing.  This characterization is 
most notable in the South Fork 
Nooksack where approximately 
55 percent of the juveniles over-
winter in freshwater and migrate 
as yearlings compared to only 5 
percent of the North Fork juve-
nile chinook salmon that migrate 
as yearlings (Marshall et al. 1995 
as cited in NEAT 1999).  The 
known distribution of chinook 
salmon in the Nooksack River 
Basin is shown in Figure 22.   
 
In June of 1998, Whatcom 
County, the Lummi Nation, and 
the Nooksack Tribe signed a 
Memorandum of Agreement 
(MOA) to establish the local de-
cision making group to coordi-
nate efforts that will result in  
the long-term survival and har-
vest production of Chinook 
salmon in the Nooksack Basin 
consistent with Treaty Rights 
and Endangered Species Act 
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Figure 22:  Known and Presumed Chinook Salmon Distribution in WRIA 1 

in WRIA 1.  In their recent 
Salmonid Stock Inventory 
(SaSI) report (1998), WDFW 
delineated three separate 
stocks of native char in the 
basin.  These stocks include: 
(1) Lower Nooksack River 
stock (including the North 
Fork, lower Middle Fork and 
South Fork Nooksack basins); 
(2) Canyon Creek stock; and 
(3) upper Middle Fork Nook-
sack River stock (upstream of 
the City of Bellinghamõs di-
version dam.  The stock 
status of all of the stocks in 
the basin is unknown.  They 
are all native and maintained 
by wild production.   

 
According to WDFW (1998) 
the spawning distribution of 
the three native char stocks 
has been identified as occur-
ring in: 
 

 ò..areas of the North Fork 
below the waterfall at about 
RM 65 and in tributary and 
mainstem areas down to Maple 
Falls Creek (RM 50); in the 
lower Middle Fork in the can-
yon area below the dam; and in 
the South Fork both above and 
below the waterfall at approxi-
mately RM 31 down to Edfro 
Creek.  Spawning in the South 
Fork area has been confirmed 
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in Bells Creek, Wanlick Creek, 
Howard Creek and in mainstem 
areas.   In the North Fork, 
spawning has been observed in 
Wells Creek, Deadhorse Creek 
and in all tributaries and main-
stem areas down to Maple Falls 
Creek.ó 

 
The known distribution of na-
tive char in the basin is shown 
in Figure 23.  This distribution 
is based on state and tribal da-
tabases (WDFW 1998; NWIFC 
2000). 
NEAT (1999) indicates that the 
following factors may affect 
native char production in the 
above described areas: 
§ Streambed instability and 

channel scour and fill 

§ Moderate to high levels of 
fine sediment that reduce the 
survival and emergence of 
juvenile char from the gravel 

§ Slope instability producing 
debris flows that rapidly 
move large volumes of 
coarse and fine sediment 
through steep gradient 
streams and that have the 
potential to destroy habitat 
and developing embryos in 
spawning gravel 

§ Decreased pool depths 

§ High water temperatures re-
lated to reduced riparian and 
upland canopy 

Figure 23:  Known and Presumed Native Char (Bull Trout/Dolly Varden) Distribution in WRIA 1 
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§ Lack of large woody debris 

§ Water quality (heavy metals 
suspected in the Middle Fork 
and Upper South Fork related 
to the Twin Sisters dunite  

The habitat factors of decline 
mentioned above are not priori-
tized and do not necessarily rep-
resent a complete limiting factor 
analysis.  Most of the input came 
from stream surveys designed to 
address chinook habitat needs 
(Schuett-Hames and Schuett-
Hames 1984; and Schuett-
Hames et al. 1988).  It is impor-
tant to note that the factors that 
affect the physical and biological 
processes forming fish habitats 
ultimately affect both chinook 
salmon and bull trout habitats 
and the habitats of other sal-
monid stocks albeit to a greater 
or lesser extent depending on 
species and lifestage.  The lack 
of specific habitat and stock data 
as well as the multiple life his-
tory strategies for the native char 

that include anadromous, fluvial 
or resident life history forms, 
means that the prioritization of 
limiting factors is equally or 
more difficult than with chinook 
salmon.  The Washington Con-
servation Commission Limiting 
Factors Report and on-going 
habitat and production assess-
ment efforts should help the 
salmon co-managers refine their 
understanding of limiting factors 
during late 2001 and early 2002.  
This knowledge and associated 
habitat restoration policies or 
priorities will be conveyed to the 
WRIA 1 Watershed Manage-
ment Project. 

2.3 Nearshore/Estuary  

2.3.1 Shellfish 

Many of the marine water bod-
ies in Whatcom County support 
natural and cultivated bivalve 
shellfish, including oysters and 
many species of clams.  Com-
mercial shellfish growers, recrea-
tional clam and oyster harvest-
ers, and native Americans have 
utilized this resource for many 
years (14).  Figure 24 illustrates 
the status of recreational and 
commercial shellfish areas in 
WRIA 1. (Reference 16)  One 

correction to the map is needed 
ð Pt. Whitehorn was recently 
opened to harvesting but is 
shown as closed on the map. 
 

Recreational Shellfish: 
 
Recreational shellfish harvesting 
occurs in seven public locations 
within Whatcom County. These 
locations are Birch Bay State 
Park, Birch Bay County Park, 
South Birch Point, Semiahmoo 

Shellfish Issues  

 

There are many existing organizations 

working on shellfish issues within  

WRIA 1. In order to not duplicate efforts, 

shellfish issues are likely to be  deferred 

to those organizations. Coordination with 

these efforts will be important, as well as 

providing possible assistance as needed.  
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tion at any time. In addition, the 
Office of Shellfish Programs at 
WDOH issues a Marine Bio-
toxin Bulletin to announce all 
restricted recreational harvest 
areas within Washington State. 
This bulletin is updated each 
time conditions change. The 
current Biotoxin Bulletin has 
closed recreational shellfish har-
vesting of all species throughout 
Whatcom County with the ex-
ception of Birch Bay (WDOH, 
2001). 
 

County Park, Semiahmoo 
Chuckanut Bay and Larrabee 
State Park (WDFW, 2001). In 
addition to public areas, harvest-
ing of shellfish beds takes place 
by landowners on private land. 
Most of the harvesting takes 
place during low tides and on 
the weekends (Jennifer Whitney, 
2001). 
 
The harvest of clams (butter, 
cockle, eastern softshell, horse, 
littleneck, macomas) and oysters 
are open year round.  The 
WDFW has put restrictions on 
certain species to limit the quan-
tity that is harvested per individ-
ual per day.  Any shellfish re-
moved must also meet a mini-
mum size requirement Crab, 
shrimp, octopus, scallops, sea 
cucumbers, sea urchins, squid 
and snails can also be found 
along these shores and are is-
sued separate county-wide har-
vest restrictions by WDFW.  
Table 15 estimates the amount 
of recreational harvesting within 
Whatcom County in 1992. 
 
The WDOH classifies recrea-
tional shellfish beds as open, 
conditional, or closed by evalu-
ating shoreline pollution sources 
and nearshore water quality.  
These classifications only apply 
to molluscan bivalve shellfish 
such as oysters, clams and mus-
sels (WDOH, 1999). Unfortu-
nately, harvesters sometimes 
ignore the warnings and con-
tinue to harvest in closed areas.  
Of the seven public harvesting 
areas, the WDOH cautions that 
all harvests from Semiahmoo 
County Park and Chuckanut Bay 
are not fit for human consump-

Figure 24: State Department of Health Classification Status for Commercial 
and Recreational Shellfish Harvesting Areas 
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Bivalve Species  Amount harvested 
(pounds)  

Dollar Value  

Littleneck Clams  29,700  46,035  

Butter Clams  45,300  13,590  

Cockle Clams  6,100  1,281  

Eastern Softshell Clams  100  41  

Horse Clams  16,700  5,177  

Pacific Oysters (Birch Bay)  3,000  4,500  

Total 100,900  $70,624  

Table 15:  Estimated recreational harvest of various species of bi-valve shellfish in Whatcom County, 1992. Based on 
information provided by WDFW. (Geoff Menzies, 2001). 

Birch Bay offers a 600 ft. stretch 
of shoreline designated for oys-
ter harvests.  This past year, ap-
proximately 100,000 oysters with 
spat attached were brought up 
to the Birch Bay region and 
planted.  Most of these oysters 
were harvested quickly due to 
low levels of bottom structure to 
latch onto which makes them 
easy to find and remove.  The 
rest of the beach experiences a 
high public use of clamming and 
crabbing (Ted Morris, 2001). 
 
Information pending on recrea-
tional shellfish harvesting in-
cludes: Annual Inventory of 
Recreational Shellfish Areaõs 
conducted by the Washington 
State Department of Social and 
Health Services, Estimates on 
number of harvesters and 
amount of harvests courtesy of 
Washington State Department 
of Fish and Wildlife.  
 
Commercial Shellfish: 
 
Whatcom County has prohibited 
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commercial shellfish growing 
areas in Drayton Harbor and 
Portage Bay.  In 1995, the 
Washington State Department 
of Health (DOH) prohibited 
commercial shellfish harvesting 
in portions of Drayton Harbor 
due to deteriorating water qual-
ity. In 1997, similar restrictions 
were placed upon a portion of 
Portage Bay. These decisions 
were based upon ongoing water 
quality sampling done by the 
DOH. In response to these 
downgrades, Shellfish Protec-
tion Districts were created by 
the Whatcom County Council 
for each of the respective wa-
tersheds. 
 
The Drayton Harbor Shellfish 
Protection District is located in 
the northwest corner of What-
com County. The northern 
boundary of the watershed par-
allels the international border 
with Canada and includes 256 
acres in British Columbia. The 
Drayton Harbor watershed 
drains 35,102 acres by two pri-
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mary drainage systems: Dakota 
and California Creeks. As of 
2001, all of Drayton Harbor is 
under prohibited status for 
commercial shellfish harvest-
ing. 
 
The Portage Bay Shellfish Dis-
trict encompasses all of the 
Nooksack Watershed to the 
Lummi Nation Boundary at 
river mile 1.3. This area drains 
786 square miles (about 
503,000 acres). The principal 
source of fresh water into Port-
age Bay is the discharge of the 
Nooksack River. 
In addition to the creation of 
the Shellfish Protection Dis-
tricts, strategic plans and advi-
sory committees were formed 
for both the Drayton Harbor 
and the Portage Bay Shellfish 
Protection Districts in 1999.  

These plans and committees 
are focusing their efforts on 
strategies and actions that will 
help reduce point and non-
point source pollution in these 
watersheds.  



Sections 3, 4, and 5 identify issues/challenges, data/research needs, and potential solutions/opportunities that 
should be considered in developing the Phase III scope of work and other WRIA related actions.  The 
information and suggestions included in these sections comes largely from the WRIA 1 March 2000 Scope of 
Work, and the DSS Worksheets.  In addition, there have been many water related plans and strategies that have 
been developed in the last 10 years that include similar information.  Many of these plans are the result of 
extensive work by stakeholders. These plans and programs include: 
Ł Coordinated Water System Plan,  
Ł Lake Whatcom Source Protection Plan,  
Ł Nooksack Source Protection Plan,  
Ł Nooksack Watershed Initiative, 
Ł Shellfish Protection Districts;  
Ł Reconnaissance Survey of Whatcom County Storage Options; 
Ł Lummi On-Reservation Technical Document evaluating potential supply options (may not be available); 
Ł wellhead plans (e.g. Sumas, Everson, Blaine ð there are over 20 that have been done to date), 
Ł non-point early action plans (e.g Drayton Harbor, Silver Creek, Tenmile Creek),  
Ł Whatcom County Comprehensive Plan and others, 
Ł Whatcom County Comprehensive Water Resource Plan; 
 
As described in Section 2.4 of the March 27, 2000 Scope of Work, recommendations from these programs 
should be carefully considered in order to avoid òreinventing the wheeló.  It was beyond the scope of the 
Summary Characterization to include all of this information but documents and studies are referenced where 
possible. The list is not intended to be comprehensive ð rather it is meant to summarize the general concerns 
raised to date and will need to be updated as new information and perspectives are brought forward. The list 
will also need to be updated as clarity is provided on some of the DSS worksheets.   
 
In determining what actions to include, it will be important to ensure coordination with other agencies and 
groups that may already be involved in implementing some of the data needs and management actions.   Section 
6 ð Next Steps, provides additional information on how all of this information may be used to address water 
issues in WRIA 1. 

Introduction to Sections 3, 4, and 5 
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3.0 Status of Uses (Issues and Challenges) 

3.1 Water Rights and Water Law 

Water quantity, quality, and in-
stream flows problems pose serious 
challenges for instream, out-of-
stream, and nearshore/estuary water 
uses in many places within WRIA 1. 
The intent of Section 3 is to provide 
a general overview and summary of 
the particular water resource chal-
lenges being faced in WRIA 1.    
Section 3 begins with an overview 

of water rights, instream flows, and 
303(d) listed waterbodies.  Informa-
tion on these topics is important to 
review because it provides insight 
into the problems being faced by 
the particular uses.  Section 3 con-
cludes with a description of issues 
and challenges associated with each 
of the uses discussed in  Section 2.     

Washington water law is complex 
and constantly evolving.  In the 
past ten years, Washington State 
has enacted and implemented 
major new laws addressing water 
conservation, growth manage-
ment, water resource planning, 
and water resource data manage-
ment.  State law is likely 
to evolve further in the near fu-
ture in light of rapid population 
growth (much of the cheap, 
available water is already being 
used), changes in priorities for 
water, the difficulty and cost of 
new water development, and de-
mands to improve the health of 
streams through such means as 
the federal Endangered Species 
Act. 
 
The summary below provides an 
overview of the major water laws 
of Washington State and signifi-
cant case law.  It does not discuss 
the numerous rules and activities 
that have occurred to implement 
these laws.   
 

Early Water Law:  the riparian 
and appropriation doctrines  
 
Long ago acquiring the right to 
use water was a much simpler 
process.  If water was available, 
anyone could make reasonable 
use of it.  And because water is 
essential to life, most settlement 
and human activity oc-
curred close to water.  The ripar-
ian doctrine of water law allows for 
the historic reasonable use of wa-
ter on land adjacent to a wa-
ter source.  The riparian doctrine 
provided a right to use water in 
the future dependent upon the 
water source being adjacent to or 
within the ownerõs property.  
The priority of water rights es-
tablished under the ripar-
ian doctrine was based on the 
date action was first taken to 
separate the land from fed-
eral ownership.  In times of wa-
ter shortage under the riparian 
doctrine, all users were to curtail 
their water uses proportionally. 
Even after the colonization of 

3.1.1 State of Washington Water Law 

WHERE DO I GO FOR  

MORE INFORMATION? 

A set of commonly used state water 

laws and rules is available from the 

Washington State Department of 

Ecology (Ecology). They may also be 

aquired through Ecologyôs homepage: 

www.wa.gov/ecology/leg/laws-etc.html 
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and may have also filed a copy of 
the notice with the county audi-
tor.  If the neighbors did 
not protest, all that remained was 
to construct the diversion and 
put the water to use. However, a 
water right could also be estab-
lished by simply constructing a 
water delivery system and putting 
the water to beneficial use with-
out notice or recording. It was 
through appropriation that the 
legal concept of water right prior-
ity emerged, that is in times of 
shortage, senior right hold-
ers have their water needs satis-
fied first, rather than all users 
sharing water proportion-
ally.  Thus the concept of "first 
in time, first in right" became a 
new component of water law in 
the western United States. Wash-
ington State was one of only a 
few states with the "dual system" 
of water law: riparian and appro-
priation.  This fragmented water 
right process had many prob-
lems.  There was no provision to 
require follow-up to determine 
whether any or all of the wa-
ter claimed through a notice of 
an appropriation doctrine diver-
sion actually was put to beneficial 
use. In some areas, several prop-
erty owners would claim the en-
tire flow of a stream numerous 
times. Conflicts between water 
users resulted in individ-
ual lawsuits to settle disputes. 
Most early court cases dealing 
with disputes over water rights 
failed to identify all water users 
on a problem stream, unless they 
were named as plaintiff(s) or de-
fendant(s). The courts also failed 
to sort out the legitimate rights 
of other water users or to com-

America, and subsequent United 
States independence, the riparian 
water laws continued to work 
quite nicely throughout the east-
ern portion of this country, 
where water was plentiful.  Set-
tlers who moved west discovered 
that the old water laws didnõt 
work so well in the drier climates 
west of the Mississippi River.   
 
The early westerners used water 
in new ways and on land that was 
distant from the water source.  
Western water use didnõt always 
fit under the earlier riparian doc-
trine water laws. These western-
ers stopped water flow 
and stored it, moved it to new lo-
cations, and even found new wa-
ter uses.  They discovered that it 
was necessary to bring the water 
to where they needed it, rather 
than bring their needs to the wa-
ter.  This new practice of remov-
ing water from the stream and 
conveying it to remote new 
places of use became recognized 
in law as the appropriation doctrine.  
An appropriation doctrine water 
right is based on actual beneficial 
use of water, rather than date 
that land was separated from fed-
eral ownership.  A key principal 
of the appropriation doctrine is 
that of òuse it or lose itó which 
requires that water be used for a 
beneficial purpose in order to 
maintain that water right. See the 
discussion on Relinquishment 
below for additional information. 
 
In the earliest years of Washing-
ton statehood, if one intended to 
secure a water right, they posted 
a notice on a tree or post near 
the proposed point of diversion, 

WHAT IS THE DIFFERENCE  

BETWEEN A RCW AND A WAC? 

RCWs are adopted as statutes by 

the Legislature.  WACs are rules 

adopted by state agencies to 

implement the RCWs. 
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prehensively settle rights to wa-
ters of an entire water source.  
Clearly, the water right process 
had become unreliable.   
 
Washington Water Laws 
 
Washington Water Code of 
1917  (Chapter 90.03 RCW) 
 In 1913 the Governor formed a 
commission to study the prob-
lem, culminating in the passage 
of the Washington Water Code 
of 1917.  The Water Code of 
1917 provided for centralized 
water right administration by 
the state.  It required individuals 
to file application for a permit to 
establish appropriative surface 
water rights subject to any exist-
ing rights.  It directed that pub-
lic notice be made of all applica-
tions with a provision for protest 
if someone contented an earlier 
right might be impaired or 
harmed by a new applicantõs wa-
ter use.   
 
Further, the water code required 
the state to answer four tests in 
making a decision on new water 
rights: beneficial use (not waste-
ful); water is available; no impair-
ment to existing rights; and not 
detrimental to the public interest. 
The Water Code also estab-
lished procedures for adjudicat-
ing all existing water rights.  A 
general water right adjudication is 
a legal process conducted 
through the State Superior Court 
that determines the validity and 
extent of existing water rights in 
a given area.   
 
The 1917 Water code did not af-
fect existing rights, but made ap-

propriation through a state per-
mit system the exclusive way to 
establish new rights.  The state 
initially considered that riparian 
water rights not perfected 
through actual use 
were terminated by the passage 
of the Water Code of 1917.  
However, a later State Su-
preme Court case recognized a 
15-year period after 1917 for ri-
parian rights to be put 
to beneficial use.  For a riparian 
water right to be recognized by 
Ecology or confirmed in an adju-
dication, steps must have been 
taken to remove the riparian land 
from federal ownership prior to 
June 6, 1917, and water must 
have been put to beneficial use 
prior to December 31, 1932.  
Much of Washington Stateõs cur-
rent water law, practices, and 
uses are based upon this 1917 
law.  The law written at nearly 
the turn of the century still is the 
primary governance of water use 
in our state.  
 
The 1945 Ground Water 
Code (Chapter 90.44 RCW) 
By 1945, many people in the 
state were using wells to access 
ground water.  The Legislature 
then enacted the Ground Wa-
ter Code, establishing the same 
permittingprocess used for sur-
face water.  The Ground Water 
Code provided a three-
year opportunity for anyone 
claiming an existing ground wa-
ter right to declare that they had 
already put the ground water to 
beneficial use.  The state then re-
viewed the declarations that were 
submitted and issued certificates 
of ground water right to 
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tion and Relinquishment 
(Chapter 90.14 RCW) 
Water Right Claims: By the 
1960s, the legislature realized 
that records for water rights es-
tablished before the 1917 surface 
water code and the 1945 ground 
water code were incomplete 
and scattered. As a result, the 
state had an inadequate under-
standing of the amount of water 
being used. The 1967 Water 
Right Claims Registration Act di-
rected the then Water Resources 
Department to record the 
amount and location of these pre
-code water rights by authorizing 
the state to accept and regis-
ter water right claims. A water 
right claim is a statement of 
claim to water use that be-
gan before the state Water Codes 
were adopted, and is not covered 
by a water right permit 
or certificate. A water right claim 
does not establish a water right, 
but only provides documentation 
of one if it legally exists. Ulti-
mately, the validity of claimed 
water rights would be determined 
through general water right adju-
dications.   
 
The initial statewide opening for 
filing water right claims ended 
June 30, 1974. The legislature 
opened the Water Rights 
Claims Registry three times since 
then.  The most recent claim reg-
istration was from September 1, 
1997 until June 30, 1998. When 
Governor Locke signed the 1997 
law re-opening the claims regis-
try, he did so with the hope that 
it would be the final opening and 
put an end to the confu-
sion about water rights. To date, 
Ecology has recorded a total of 

those who qualified. The Ground 
Water Code does allow 
an exemption to the permit re-
quirement if someone uses a to-
tal of 5,000 gallons or less of 
ground water from a well each 
day for any of the following 
combinations:  
§ Stockwatering purposes;  
§ Single or group domestic pur-

poses;   
§ Industrial purposes; or  
§ watering a lawn or noncom-

mercial garden that is a half-
acre or less in size.  

Users of groundwater under this 
òexempt welló exception estab-
lish a water right by putting the 
water to beneficial use.  It should 
be noted that all commercial irri-
gation requires a water right per-
mit or certificate unless the use is 
covered by a valid water right 
claim. 
 
As in the case of the 1917 Water 
Code and surface water, the 
Ground Water Code is the basis 
for Washingtonõs current water 
law, practices and uses of ground 
water.  
 
The Minimum Water Flows and 
Levels Act of 1967  (Chapter 
90.22 RCW) 
This Act provides a systematic 
approach to instream flow pro-
tection. Under this law, Ecology 
may, upon request of 
the Washington Department of 
Fish and Wildlife or of its own 
volition, establish minimum 
flows by administrative rule 
to protect fish, wildlife, water 
quality, and other instream val-
ues.  
 
Water Rights Claims Registra-
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about 169,000 claims in the 
claims registry statewide.  There 
are approximately 5,000 claims 
on file for WRIA #1.  
 
Relinquishment:  Any person 
with a water right who abandons 
the right or voluntarily fails, 
without sufficient cause, to bene-
ficially use al or any part of the 
right to divert or withdraw water 
for any period of five successive 
years shall relinquish such right 
or the unused portion of the 
right and the right reverts to the 
state and the waters become 
available for appropriation in ac-
cordance with existing state laws.  
Sufficient cause is defined in the 
statute RCW 90.14.140. 
 
The Water Resources Act of 
1971 (Chapter 90.54 RCW) 
The legislature passed the Water 
Resources Act of 1971 to protect 
and manage the stateõs water re-
sources for "the greater benefit 
of the people."  This act became 
necessary because of the increas-
ing conflict in water use and ap-
plications for larger amounts of 
water.  Earlier water laws were 
not equipped to handle these 
new problems. This act mandates 
water resources data collection, 
and development and manage-
ment of comprehensive basin 
plans.  This is the present in-
stream flow law used to protect 
fish and other environmental val-
ues by setting minimum instream 
flow levels basin-wide before is-
suing new water rights. Instream 
flows adopted as rules are con-
sidered a water right and have as 
a priority date the date of adop-
tion of the plan as a rule.  In the 
case of the Nooksack Instream 

Resources Protection Program, 
Chapter 173-501 WAC, which 
established minimum instream 
flows and closed a number of 
streams to further water rights, 
went into effect in January, 1986. 
 
1971 Water Well Construction 
Act (Chapter 18.104 RCW) 
Today, more than 12,000 water 
wells are drilled each year state-
wide. This legislation regulates 
well drilling to protect public 
health and safety.  Water well 
contractors must pass a test to 
obtain the required license.  
Once licensed, Ecology must be 
notified before a well can be 
drilled or dug.  This notification 
is generally referred to as a òstart 
card.ó  Well construction is not 
allowed to begin unless a water 
right permit has been issued (if 
required for the quantity and use 
proposed).  A driller must submit 
a water well report (commonly 
known as a well log) to Ecology 
following construction of a well.  
By rule, Ecology may limit or 
prohibit well drilling in areas re-
quiring intensive control of 
ground water withdrawals. 
 
1989 Water Use Efficiency Act  
The Water Use Efficiency Act 
established water conservation as 
a priority consideration as a 
source of water.  It encourages 
efficiency improvements, and 
amended the state plumbing 
code to require water-conserving 
fixtures in new construction. 
 
Growth Management Acts 
Growth management legislation, 
passed in 1990 and 1991, in-
cluded provisions providing a 
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§ The State Supreme Court ruled 
in Rettkowski v. Department 
of Ecology (1993, commonly 
known as Sinking Creek) that 
Ecology may not attempt to re-
solve disputes among conflict-
ing water uses if one or more 
of them is based on an unadju-
dicated vested claim to a water 
right.  

 
§ The State Supreme Court in 

Grimes v. Department of Ecol-
ogy (1993) set down important 
case law regarding the obliga-
tions of water users to maintain 
efficient water delivery and use 
systems that are not wasteful.  
The opinion also provides im-
portant criteria relating to 
beneficial use. 

 
§ The State Supreme Court in 

PUD No. 1 of Jefferson 
County v. Department of Ecol-
ogy (1993, commonly known 
as the Elkhorn case) ruled that 
Ecology could use instream 
flow conditions on a permit 
that provide a high level of 
protection for instream values 
(optimum fish flows based on 
state of the art studies).  This 
case was subsequently appealed 
to the United States Supreme 
Court on other issues and re-
sulted in a landmark opinion 
regarding the relationship of 
water quantity and quality.  

 
§ The State Court of Appeals 

ruled in Hubbard v. Depart-
ment of Ecology (1994) that 
the connection between 
ground water and surface water 
(referred to as hydraulic conti-
nuity) may exist even when the 

clearer link between the develop-
ment of land and water availabil-
ity. Under these laws, an appli-
cant for a building permit for a 
structure that will require drink-
ing quality water must provide 
evidence of an adequate water 
supply for the intended use of 
the building. 
 
Watershed Management Act of 
1998 (Chapter 90.82 RCW) 
The Watershed Management Act 
provides a framework to collabo-
ratively solve water issues.  This 
framework is based on geo-
graphic areas known as Water 
Resource Inventory Areas 
(WRIAs), or watersheds.  The act 
is designed to allow local citizens 
and local governments to join to-
gether with state agencies and 
tribes to form planning units to 
develop watershed management 
plans.  These planning units shall 
assess each WRIAõs water supply 
and use, and recommend strate-
gies for satisfying minimum in-
stream flows and water supply 
needs.  The planning units may 
develop strategies for improving 
water quality and protecting or 
enhancing fish habitat, and in 
collaboration with Ecology, set 
instream flows.  The legislature 
also supplied funding for grants 
to support these local planning 
efforts. 
 
Case Law Affecting Water 
Rights 
 

Several legal and policy issues 

have also affected water re-

source management in Wash-

ington.  Some of these court 

cases are described below: 
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Concerns Surrounding Water Rights in WRIA 1 

R Some users that should have a water right do not have one. 

R Some users are using too much water or are using water in places outside the 
requirements of their right. 

R The possibility that water has been over-allocated in the basin. 

R A large backlog of water right applications exist. 

R There is a lack of water rights decisions. 

R Water rights decisions have become increasingly difficult, complex and controversial 
due to a number of factors. 

R Very few permit decisions are made due in part to inadequate staffing. 

R Many of the decisions are protested. 

R There is a lack of funding for assessment, regulation and enforcement. 

R Conflicting and unclear case law. 

R Potential Tribal water rights in the Nooksack watershed create uncertainty for all 
potentially junior users 
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point of withdrawal of the 
ground water is several miles 
removed from the affected 
stream.  It upheld Ecologyõs 
conditioning of a ground water 
right with instream flows in the 
Okanogan River, based on 
continuity between the aquifer 
and river, even if the effect of 
pumping on the flow of the 
river would be small and de-
layed.  The decision also af-
firmed that where surface and 
ground water is connected, 
minimum flows established by 
rule are treated as appropria-
tions and should be protected 
from impairment by any subse-
quent ground water appropria-
tion. 

 
§  The State Supreme Court 

ruled in Hillis v. Department of 
Ecology (1997) that Ecology 
must involve the public when 
making broad policy decisions 
on setting priorities for water 
rights permit decisions.  That 

opportunity is provided 
through Ecologyõs rule-making 
process.  The court refused to 
invalidate individual water right 
decisions Ecology made on the 
basis of an existing watershed 
assessment process.  The court 
also found that Ecology may 
conduct watershed assess-
ments, but may not make the 
completion of an assessment a 
requirement or prerequisite to 
making decisions on applica-
tions without first adopting 
rules.  

 
§  In Okanogan Wilderness 

League v. Town of Twisp and 
Department of Ecology (1997) 
the State Supreme Court ruled 
that Ecologyõs decision grant-
ing a change in the point of di-
version for the town of Twispõs 
surface water right was in error 
because the water right had 
been abandoned and was 
therefore no longer valid.  Mu-

nicipal water rights, while not 

subject to relinquishment, re-

main subject to loss through 

abandonment.  The State Su-

preme Court also held that 

only the quantity of water that 
has been put to actual benefi-
cial use is valid for change un-
der an existing water right.  In 
reviewing change and transfer 
applications, Ecology must first 
determine the quantity that has 
been put to historical beneficial 
use under the existing water 
right, and then determine that 
the right was never relin-
quished or abandoned.  

 
§ The State Supreme Court ruled 

in Department of Ecology v. 

When are Water  

Right Permits Issued?  

Water right permits are issued by Ecology 

only if the proposed use meets the 

following requirements: 

§ Water will be put to a beneficial use; 

§ No impairment to existing or senior right 

(this includes the instream flows 

established in 1986); 

§ Water is available for appropriation; and 

§ Issuance of the requested water right 

will not be detrimental to the publicôs 

welfare. 

Review Draft 10/20/01 



George Theodoratus (1998) that 
Ecology is authorized to place 
new conditions on extensions 
for water right permits and to is-
sue certificates for water rights 
only when and to the extent that 
the water is put to beneficial use. 

 
Water Rights   
A water right is the legal authori-
zation to use a specific amount of 
public water from a specific 
source for a specific beneficial use 
in a specific location.  Washington 
State law requires certain users of 
the pubic water to obtain approval 
from the State Department of 
Ecology prior to actual use of the 
water.  Approval is granted in the 
form of a water right permit or 
certificate.  In addition to state au-
thorized water rights, Washington 
recognizes valid water right claims 
and federal reserved water rights. 
 
All use of surface water, that is 
water withdrawn from a river, 
creek, pond, spring or any other 
source where the water is visible 
on the earthõs surface requires a 

 
Water Right Terminology 

Application  An application is the paperwork that must be filled out requesting the legal authorization to use water.  Applications 

must be sent to the Department of Ecology, the agency responsible for issuing permits and certificates. 

Water Right Permit  A permit is permission given to water right applicants by the state to develop a water right. Water rights are developed 

when water right applicants follow the provisions outlined in their permit, using water for the purposes and up to the 

limits stated in the permit. Water right permits remain in affect until the water right certificate is issued, if all terms of 

the permit are met, or the permit has been canceled or if the right has relinquished due to voluntary non-use of all or a 

portion of the water. 

Water Right Certificate A certificate is issued by the Department of Ecology to certify that water users have the authority to use a specific 

amount of water under certain conditions. These conditions are based on beneficial use of water under the water right 

permit. The water right certificate is a legal document recorded at the county auditorôs office. The certificate completes 

the process of obtaining your water right. Once a certificate is issued, no expansion is allowed under that water right. 

The certificate stays with the land. 

Water Right Claim A water right claim is a statement of claim to a water use that began before the State water codes were adopted and 

is not covered by a permit or certificate. A claim may represent a valid water right if it describes a surface water use 

that began before 1917, a riparian surface water use that began before 1932, or a ground water use that began be-

fore 1945. Water right claims were filed with the state during several open filing periods designated under RCW 90.14 

(the Water Rights Claim Registration Act). 
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water right.  Ground water use 
(water for which the source or 
point of withdrawal is below 
ground such as wells and springs 
before they emerge at the surface) 
require a water right with several 
exceptions which are discussed 
under òExempt Ground Water 
Withdrawalsó below.  

 
Surface Water Rights 
All uses of surface water in Wash-
ington State (unless covered by a 
valid water rights claim [see sec-
tion 3.1.1.4.3, below]) require a 
water right permit or certificate 
from the State of Washington 
(currently the Department of 
Ecology).  Water rights may be is-
sued for consumptive and non-
consumptive uses. 
 
Instream (Non-consumptive)  
Water Rights:  Surface water use is 
non-consumptive when there is 
no diversion from the water 
source (such as a run of river hy-
dropower projects) or there is no 
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Graph Legend: 

Partial month closure 
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Figure 25: Legally Established Instream Flows and Closure Status of WRIA 1 Waterbodies Based on Chapter 173
-501 WAC 

(Individual Stream Status Graphs Continued Page 54) 
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Low Flow Closure 

Drainage Status 



diminishment of the source be-
cause water is diverted and re-
turned to the point of diversion in 
the same quantity as diverted and 
meets water quality standards for 
the source. 
 
Another very significant category 
of non-consumptive use is mini-
mum instream flows established by 
adoption of a rule by Ecology.  The 
purpose of instream flow require-
ments is òto retain perennial rivers, 
streams, and lakes in the Nooksack 
water resource inventory area with 
instream flows and levels necessary 
to provide for preservation of wild-

life, fish, scenic, aesthetic, and 
other environmental values, and 
navigational values, as well as rec-
reation and water qualityó Such 
instream flows constitute a water 
right with priority dates as of the 
effective date of the adopted rule.  
In the case of the instream flows 
established in the Nooksack wa-
tershed, the priority date is the ef-
fective date of Chapter 173-501 
WAC which was January, 1986.  
Water rights issued after the 
adoption of such flows are sub-
ject to those flows and may be 
curtailed when the flows are not 
being satisfied. 
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Figure 25 (Cont.): Legally Established Instream Flows and Closure Status of WRIA 1 Waterbodies Based on 
Chapter 173-501 WAC 

(Individual Stream Status Graphs in CFS - Continued from Page 53) 
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Figure 26: Comparison of Legally Established Instream Flows with Actual Flows for Selected Number of Streams and River Sections 
in the WRIA. 

The graphs were developed using monthly 

averages ï streamflows are often very 

flashy, going up and down quickly.  These 

quick changes cannot be seen when using 

averages. Monthly averages are useful in 

describing general relationships  but should 

be used carefully. 
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The minimum instream flows 
adopted in 1986 were developed us-
ing accepted (and in some cases 
state of the art) methodologies for 
that time and the regulation was de-
veloped and adopted through a se-
ries of public meetings and hearings 
conducted in the Nooksack River 
basin to solicit comments.  Ecology 
then responded in detail and pub-
lished a response to every comment 
received at either the public hearings 
or in written testimony. 
 
As a result of the instream flow re-
quirements, there are many streams 
and lakes for which there are use re-
strictions.  Some of these waters 
sources are closed year round to any 
additional water withdrawals, some 
are closed part of the year (generally 
during the irrigation season), and 
some have instream flows estab-
lished.  When a project is proposed 
on a stream that is closed to further 
appropriation, Ecology will deny the 
water right application unless the 
project proponent can adequately 
demonstrate that the project does 
not conflict with the intent of the 
closure.  Figure 25 provides an over-
view of the closure status within 
WRIA 1.   
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Instream flows represent perhaps 
the most significant challenge in 
WRIA 1. While instream flows 
were established to ensure protec-
tion of instream uses, they have 
come to have major impacts on 
subsequent out-of-stream uses as 
well.   
 
Based on the actual streamflow data 
collected, it is clear the established 
instream flows are not met at many 
locations at many different times of 
the year. Unfortunately, data is rou-
tinely collected at only 5 sites; the 
mainstem of the Nooksack River at 
Ferndale and Deming, and the 
North, South, and Middle Forks 
(most recently).  Data is limited for 
many of the other streams making 
it very difficult to determine if in-
stream flows are being met, and/or 
if the situation is getting better or 
worse.  Figure 26 provides an illus-
tration of the difference between 
established instream flows and ac-
tual flows at a selected number of 
streams in the WRIA.  Data and 
methods used to generate the 
graphs are described in the Appen-
dices.  
 
The existing instream flows are of-
ten criticized because: 

§ The natural flow of the rivers and 
streams often doesnõt satisfy 
those flows.  The flows estab-
lished by Ecology were not in-
tended at the time to indicate 
how much water Ecology wanted 
to see in those streams and rivers.  
The instream flows were an indi-
cation of what fish required for 
survival.  Where it was clear that 
sufficient water did not exist to 
satisfy the flows, Ecology closed 

Figure 26 (cont) 
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