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EDITOR’S NOTES 
Chris Pitre, Golder Associates 

The services that your Washington Section of the American Water Resources 
Association provides its members and the water resources community have 
grown tremendously.  Our Board of Directors, which numbered six individuals in 
the mid-1990s, now comprises 16 volunteers.  The Board’s impact is obvious in 
the quality of activities and services that have become available to Section 
members.  There’s room for you if you want to get involved. 

The vision that guides our organization today derives, in part, from the cumula-
tive effort and wisdom of past AWRA members.  One of the many individuals 
who distinguished themselves through their leadership and commitment to 
AWRA was Rod Sakrison, who served on the board in 1991-1999, and as its 
president for two of those years.  Due in large part to Rod’s personal vision and 
direction, the ‘90s saw significant and positive changes in the Section.   I’m sad 
to say that Rod passed away last month.  We will dearly miss him; Rod was a 
friend and mentor to many of us, and made a deep impression on all who came 
in contact with him (page 3). 

The growth of our Section reflects the growing recognition in society of the im-
portance of water resources management.  Importance is usually proportional to 
accompanying controversy and how management affects vested interests.  The 
board recently discussed how our Section can participate constructively in water 
policy dialogue and, in particular, whether it is appropriate for the Section to as-
sume advocacy positions.  We decided to remain impartial due to the difficulty 
in representing the diversity of our membership.  However, we will continue to 
address controversial topics through dinner meetings, newsletters and confer-
ences to encourage consideration of a broad range of perspectives.  Section 
president Cleve Steward offers his perspective on this topic (page 2), encourag-
ing us to individually participate actively in water policy development.   

In a related article, Jami Carter asks us to think about the consequences of our 
actions and suggests ways that each of us can live with less deleterious impact 
(page 4).  Too often we look to government or other people to solve our prob-
lems when the solution rests with ourselves.  If we can individually achieve some of the goals that Jami out-
lines, there’s a good chance we can solve some of society’s larger problems.  If we each take on the responsi-
bility of living with a smaller “ecological footprint,” there will be less to worry about in the future.   

Returning to Section business: former president Tom Martin is organizing a dinner meeting on water banking, 
to be held in Sequim later this summer; we’ll provide more details in the next newsletter.  We have contacted 
student organizations and faculty at several state universities to discuss the possibility of establishing addi-
tional student chapters of AWRA, modeled after the successful chapter at the University of Washington.  Con-
ference Committee chair Steve Hughes is spearheading Section efforts to hold a joint meeting this fall with the 
British Columbia section of the Canadian Water Resources Association.  Initial discussions have generated a 
lot of interest on both sides, so stay tuned – it looks like the Canadians are coming!  Some of the conference 
themes being kicked around are transboundary water management, and bilateral cooperation on global climate 
change initiatives.   The committee welcomes your suggestions for conference topics and seeks additional vol-
unteers to help with conference details.  E-mail Steve (steven_hughes@urscorp.com) if you’re interested.   

Our next newsletter will focus on student activities, including upcoming UW Chapter events, articles from last 
year’s student fellowship award recipients, and important changes in  the fellowship award, which the Board 
renamed the Rod Sakrison Memorial Student Fellowship Award.  As always, we welcome newsletter arti-
cles on water-related topics.  Contact me (CPitre@golder.com) if you need further information. �  

If you are not a WA-AWRA member, this is the last complimentary newsletter you will be sent. 

  Thank you for your continuing support of the Washington Section of the AWRA! 
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The Role of  WA-AWRA in Water Pol icy Del iberations 
By Cleve Steward, WA-AWRA Section President

The subject of advocacy came up at last month’s 
meeting of the board of the Washington Section of 
the American Water Resources Association (WA-
AWRA).  Specifically, we discussed the Section’s 
policy on taking a formal position in favor of a particu-
lar water resource policy, where reasonable alterna-
tives exist.  As water resource professionals, most of 
us are involved or affected to some degree by water 
policy, and in many cases hold strong personal views 
on certain policies.  This is only natural, but it begs 
the question:  what role should AWRA-WA, whose 
members are keenly interested in all things water, 
play in water policy formulation? 

AWRA-WA was provided an opportunity to partici-
pate in a recent debate over stormwater manage-
ment policies and practices that erupted in response 
to the Puget Sound Partnership’s request for public 
input on measures to preserve and recover the eco-
logical health of Puget Sound.  I was one of 14 scien-
tists from academic, agency and private consulting 
backgrounds that wrote a letter to the Partnership 
last fall urging them to adopt more ecologically sensi-
tive stormwater policies that, in our collective view, 
are needed to prevent and mitigate the impacts that 
will inevitably accrue from future population growth 
and development in the region.  The scientists noted 
that existing stormwater treatment and control meth-
ods, especially those that emphasize “end-of-pipe” 
techniques for managing runoff – would not prevent 
continued ecological degradation of the region’s wa-
terbodies.  In writing the letter, our goal was to per-
suade the Partnership and state policymakers that 
the status quo approach to stormwater management 
is untenable; if we want to save Puget Sound, much 
more stringent measures are needed. 

Although careful to cite scientific studies in support of 
our arguments and, hopefully, coming across as rea-
sonable and civic minded individuals, we nonethe-
less wanted to forcefully drive home the point that a 
more “conservative” stormwater policy was called for.  
As expected, our letter provoked a response.  Not so 
much by the Partnership, which cordially welcomed 
input from all quarters, but by the Master Builders 
Association, other scientists and, interestingly, the 
Stormwater Managers Committee of the American 
Public Works Association.  Each of these entities re-
sponded in writing to the original letter, offering per-
spectives that either differed from or agreed with its 
main points.  If you want to read the original letter 
and the rejoinders, I encourage you to download 
them from the October and November 2006 “Archive 
of Communications to the Partnership”: 
http://www.pugetsoundpartnership.org/meetings/feed
back.php.  Given the social and ecological implica-
tions of stormwater management issues, and the sci-
entific uncertainty surrounding them, it isn’t surprising 
that different, and in some cases, contentious, points 
of view exist. 

My intent is not to recapitulate these arguments but 
to highlight the thought process the AWRA-WA 
Board went through when asked to publicly support 
the views and policies espoused in the original letter.  
Why shouldn’t we?  After all, another respected 
group of water resource professionals, the APWA, 
had publicly supported the letter.  Or, perhaps we 
should raise our voice in opposition?  A third choice 
would be to play a value-neutral role, either refraining 
from comment altogether or discussing the issues 
without taking a position one way or the other. 

Before I reveal where the Board came down, please 
allow me to share my own views on the subject.  I 
believe that everyone – layperson or scientist, politi-
cian or educator – is morally obligated to contribute, 
as best they can, to the formulation of policies that 
could conceivably affect the greater public good.  As 
long as you possess a reasonable grasp of the un-
derlying facts, and do not stand to benefit dispropor-
tionately from the resulting decision, you should 
advocate your personal policy preference.  It’s per-
fectly understandable to remain on the sidelines if 
you lack adequate knowledge or would profit at the 
expense of others; it is wrong, however, to remain 
silent on important policy issues if your contribution 
would help resolve them for the greater public good. 

What AWRA-WA members have to contribute, above 
all, is the body of scientific and policy knowledge and 
professional experience that we have accumulated 
over time.  We must exercise extreme care, however, 
to not let our personal preferences distort the facts.  
As water resource professionals, the way we are per-
ceived by the general public influences the degree to 
which the information we provide, and the views we 
express, are incorporated into public policy.  For this 
reason, we must endeavor to provide information - 
data and analysis, and interpretation - of the highest 
quality, communicated in a way that helps decision-
makers perceive its relevance and use it to formulate 
public policy. 

Where I differ from many of my colleagues is that I 
believe you should communicate your own policy 
preferences, subject to the aforementioned caveats.  
Why?  Because your point of view, which presumably 
was arrived at through careful deliberation, deserves 
to be heard.  And, also, because the expectation is 
that you do have a personal preference, even if you 
are exceedingly careful not to color the scientific evi-
dence.  None of us are value neutral.  Core beliefs 
among AWRA professionals no doubt run the gamut 
from those who believe that pristine ecosystems, un-
touched by man, are inherently good, to those who 
hold that human-altered environments are not only 
inevitable, they are highly desirable.  It is important to 
make these implicit preferences explicit; not only be-
cause they improve thinking and communication, but 
because they will be attributed to you in any event. 
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Better for you to say what you believe than to have 
others attempt to do it for you. 

Of course, it is important that you clearly indicate 
when you are taking off your hat as a scientist or 
manager, and donning the hat of policy advocate.  In 
real and important ways, the two roles must be 
clearly differentiated in your mind and in the minds of 
others involved in the debate.  To do otherwise is to 
undermine both the scientific process and the public 
good. 

What position did the Board advocate?  We agreed, 
by unanimous vote, to not take sides in policy de-
bates, but to serve as purveyors of useful informa-
tion, so that the uncertainties, scope and ecological 
consequences of the various policy options under 
consideration are fully illuminated and considered. It 
was noted that the type of information AWRA-WA 
might provide is but one component of what is typi-

cally a complex public process.  With respect to ad-
vocating for particular policies, we recognized it 
would be exceedingly difficult to accurately represent 
the diversity of opinion and values held by our mem-
bers.  We decided that our organization’s role should 
be to ensure that relevant and credible information is 
made available to everyone – policy makers, public 
advocates, and the public alike – so that proper deci-
sions and sound policy are obtained.  To accomplish 
this goal, we look to our individual members.  We 
should not underestimate the positive impact of our 
contribution, nor can we afford to allow our scientific 
input to be discounted by giving policy makers rea-
son to believe it is unreliable.  By the same token, 
however, we must not fall into the trap of remaining 
silent when we have something valuable to offer to 
the debate.  My guess is that each of you fall within 
this category. �  

 

The Board of  AWRA WA seeks to provide through this newsletter a ful l  range of  views on water  
resource issues.   Opinions expressed in this newsletter do not necessari ly ref lect the views of    

individual  Board members, the section membership, or thei r employers. 
 

- Rod Sakrison –  
Long-Time Chapter Supporter Passes Away 

After a long struggle with a debilitating illness, Rod 
Sakrison passed away on February 19, 2007.  Rod 
was a very active member of the State Section 
Board from 1991 through 1999.  He served as 
Board President for two successive years, 1996 
and 1997, the only person to serve two such terms.  
In addition he served as Co-Chair in charge of the 
Technical Program for the National AWRA Confer-
ence.  This highly successful conference was 
sponsored by the Chapter in Seattle in 1999 and 
was the same year in which the Section received 
its first nationally-bestowed Outstanding State Sec-
tion Award. 

Rod was a tireless organizer and promoter for our 
Section.  His energy and optimism was an inspira-
tion to all those in the organization.  Relatively late 
in his career, he earned his PhD at the University 
of Washington in Urban Planning and was as an 
adjunct professor at the UW.  Rod was the driving 
force for establishing the Student Chapter at the 
UW.  Through his research, teaching, and work 
with the Student Chapter, Rod helped connect 
academic research with the on-the-ground prob-
lems facing professionals in the field.  Rod was 
also a mentor to many students and young water 
resource professionals. 

Rod worked for the Department of Ecology on wa-
ter resource issues for 25 years, before a long-term 
illness forced his early retirement. During his ser-
vice, he worked on some of the agency’s most 
challenging and complex water resource issues 

including:  instream flow setting, hydropower reli-
censing, stormwater management and water sup-
ply planning.  Rod also worked for the City of 
Seattle, the US Army Corps of Engineers, the 
Muckleshoot Tribe, the City of Dallas and the US 
Peace Corps in Venezuela. 

He thoroughly enjoyed life, and showed the rest of 
us how to enjoy life as well.  He loved music and 
played in many, many bands over the years. Cre-
mona is one of them that comes to mind.  Rod en-
joyed his time at his families place on Hood Canal 
and taking Big Red (a boat) out for a ride.  Rod 
was proud of his Swedish heritage and maintained 
his connections to Sweden and his family there. 

During the past year Rod underwent a successful 
lung transplant and was hopeful that he could once 
again be an active AWRA member.  But medical 
complications interrupted that ambition.  Rod was 
known and respected by many in the Water Re-
sources Profession and will be missed.  Contribu-
tions can be made in Rod’s name to the Skagit 
Fisheries Enhancement Group, P.O. Box 2497, Mt. 
Vernon, WA 98273. 

In memory of Rod’s outstanding contribution to the 
State Chapter, the AWRA State Board has unani-
mously named the Fellowship awarded annually to 
a member of the University of Washington Student 
Chapter to be the Rod Sakrison Memorial Student 
Fellowship. �  
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Living Lightly – Individual  Solutions to Societal  Problems 
Jami Carter, Golder Associates 

The phrase “low-impact” seems to be everywhere 
these days.  An internet search for the term will re-
turn low-impact aerobics, camping, design, devel-
opment, eating, forestry, housing, hydropower, 
living, and travel.  The term has eclipsed the “envi-
ronmentally sound” catch phrase because “envi-
ronmentally sound” feels unrealistic or 
unobtainable, mandates stewardship, often costs 
more, limits choices, takes longer, and has intangi-
ble effects.  Most of our everyday activities are not 
environmentally sound fundamentally, which puts 
us in a losing position immediately. 

Our actions impact our environment.  While we 
cannot change the fact that we need housing, in-
dustry, travel, and power, we can try to lessen the 
impacts of our needs on the natural environment.  
Commercial and industrial practices have readily 
moved toward low-impact methods for the cost 
savings and as a means toward a sustainable 
business.  City and county government have pro-
vided support for low-impact development and 
business practices in the form of reduced permit 
processing times and fees.  Although commerce, 
industry, and government have worked toward 
lowering the impacts of their organizations on the 
natural environment, consumers have not yet 
committed to the low-impact revolution. 

Because the consumer market has a tremendous 
amount of power, consumers have the opportunity 
to make a significant difference.  However, pur-
chasing “green” cleaners and laundry soap will not 
be as effective at protecting our natural environ-
ment as choosing to lead a low-impact lifestyle. 

The Greek philosopher Empedocles proposed that 
our natural environment consists of four elements: 
earth, air, fire, and water.  While modern science 
has discovered additional elements, the elements 
of antiquity can provide a framework for low-impact 
living. 

Earth – The Earth sustains us with food and pro-
vides us with a place to live.  Easy ways to live 
lightly upon the earth include purchasing minimally 
packaged items, composting kitchen and yard 
waste, responsibly disposing of household hazard-
ous waste (used oil, paint, solvent, batteries, tele-
visions, computers, cell phones, etc.), and 
recycling. 

Most grocery stores offer reusable shopping bags 
that provide a better environmental choice than 
paper or plastic.  The bags typically cost about a 
dollar and will last several years.  Reusable bags 
usually hold more than plastic bags and have 
sturdy handles making them easier to carry than 
paper bags.  Sturdier bags mean less trips to 
unload your groceries and will minimize your ac-
cumulation of plastic bags.  Some stores offer dis-
counts for using your own bags. 

Going organic in the yard and garden is another 
way to minimize your family’s impact on the earth.  
Organic gardening is generally cost-effective and 
can be safer for your family and the environment 
than using standard pesticides and herbicides.  
The EPA warns that children may be more vulner-
able to environmental exposures of pesticides and 
herbicides because of behavior and physiology1.  
Composting is one organic method of fertilization.  
If you are uncomfortable with the idea of compost-
ing and live in an area it is not offered as a waste 
service, consider finding a composting enthusiast 
or a composting facility which accepts compostable 
items at low or no cost.  To start composting, the 
Master Gardener/ Master Composter program ad-
ministered by your county extension office can pro-
vide you with tips, advice, and plans for building 
compost bins and piles. 

Mechanical and animal methods of weed and pest 
control can limit your dependence on pesticides 
and herbicides.  Mechanical methods include using 
heat (flame, hot water, solarization), manual, and 
mechanized labor to remove pests and vegetation.  
Animals that can be used include sheep, llamas, 
alpacas, poultry, bats, and goats.  Goats are rou-
tinely used in Washington to clear property and 
roadsides of invasive or noxious weed species and 
there are local livestock owners who loan or rent 
their animals for short-term clearing.  Ducks and 
geese can help weed gardens, and chicken “trac-
tors” are used to prepare new garden beds.  All 
three types of poultry, and bats, are used for insect 
control. 

Air – Ozone and particle pollution in air decrease 
our quality of life and can limit the activities of peo-
ple with respiratory, cardiovascular, and neurologi-
cal diseases as well as impact those who suffer 
from allergies.  Decreasing the amount of fossil fu-
els your family burns will help to reduce particulate 
emissions and improve air quality.  If you are con-
sidering purchasing a new or late model vehicle, 
hybrid or compact vehicles are fuel efficient and 
low-emission choices.  If you have, need, or want 
to drive a larger or less fuel efficient vehicle, re-
duce vehicular emissions by traveling during less 
congested times, centrally parking at a shopping 
center and walking to each store instead of re-
parking at each store, and combining your errands.  
Using low-sulfur or bio fuels, regular oil and tire 
maintenance, driving at moderate speeds, using an 
electric auto-heater in place of running a vehicle to 
warm up the interior, decreasing the total miles 
traveled, and using alternate transport (telecom-
muting, carpooling, mass transit, walking, or biking) 
will similarly reduce vehicular emissions. 

Upgrading from a standard fireplace or uncertified 
woodstove to a certified woodstove (certified 
woodstoves have a placard on the back of the fire-
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box) will reduce particulate emissions.  Purchasing 
a thermometer for your woodstove will allow you to 
burn at maximum efficiency (there should be no 
visible smoke leaving your chimney). 

With the exception of vegetative waste, burning 
trash or garbage is illegal in Washington State2.  
To dispose of construction debris, consider recy-
cling scrap wood (private or public composting fa-
cility) or offering scrap wood to neighbors. 

Fire – Fire provides energy in the form of light and 
heat.  The sun also provides “fire” which we use for 
heat, light, and energy.  Using solar power at home 
no longer requires an extensive array of panels, 
inverters, and batteries.  Solar powered pond or 
fountain pumps and filters, low voltage landscape 
lighting, electric fence chargers, and radios are 
available.  Solar tubes provide interior lighting to 
hallways, bathrooms and other indoor spaces with-
out windows.  Implementing passive solar designs 
can help seasonally heat and cool homes.  A sim-
ple way to use solar power is to dry laundry out-
doors on a sunny day. 

Solar power can be expensive but becomes more 
cost-effective for those who live in areas where no 
utility-provided power is presently available.  While 
Eastern Washington has an ideal climate for solar 
power, there are many fully or semi solar-powered 
homes in Western Washington. 

Water – Water conservation and preservation 
eliminates the need for new water sources and 
costly clean-ups.  Indoor conservation can be ac-
complished by upgrading washing machines and 
dishwashers to models that use less water, or by 
running only full loads on standard models.  Stor-
ing drinking water in your refrigerator will reduce 
the length of time your family runs the cool water 
and using a microwave to warm water is more effi-
cient than running the hot water.  Adding aerators 
to faucets, water-saving shower heads, and adding 
flow restrictors on shower heads and hoses can 
help conserve water.  Repairing leaks and retrofit-
ting or replacing toilets with models that use less 
water per flush will save a significant amount of 
water.  To check your toilets for leaks, put several 
drops of food coloring in the tank and wait 15-20 
minutes.  If color appears in the bowl (without 
flushing the toilet), your toilet has a leak and may 
need a new valve or gasket.  Toilet retrofits may 
include adding a few bricks to your toilet tank if you 
have an older (5-gallon flush) model, or installing a 
double-handle flush kit which flushes with 75% 
less water for liquid waste or the full tank amount 
for solid waste.  Using soaker or low-flow hoses in 
place of sprinklers that fling water, turning off 
automated systems on wet days, and watering 
your lawn or garden in the early morning instead of 
during a hot afternoon will conserve water out-
doors. 

Greywater capture and rainwater harvest are other 
ways to conserve water.  A greywater system will 
capture water from your sinks, showers, dishwash-
ers and washing machines, which can then be 
used in a garden or as a non-potable water source 
(provided the right types of detergents and sani-
tizers are used).  A simple way to capture grey-
water is to place a 5-gallon bucket in the shower; 
the captured water can be used to water potted 
plants on your patio or deck.  A typical shower will 
fill a 5-gallon bucket, if you include the time you 
wait for the water to warm.  Commercial rain bar-
rels can be easily connected to the downspouts on 
your home, and linking multiple barrels together will 
increase your total storage and allow you to water 
your lawn or garden, wash your car, dog, or tools 
during drier times.  Many commercially-produced 
barrels come with a screened top to increase ani-
mal and child safety. 

Responsibly recycling household waste, properly 
maintaining septic systems, preventing over appli-
cation of lawn and garden chemicals, and erosion 
control measures protect water quality.  If your 
driveway drains to a storm drain, consider putting a 
sediment filter over the drain prior to washing your 
driveway to prevent debris from discharging into 
the storm sewer.  Using a commercial car wash will 
not only conserve water (most car washes recycle 
wash water), but will also help prevent wash water 
from entering storm drains.  If you need to wash a 
vehicle at home, washing over a lawn or gravel 
area may reduce the amount of wash water enter-
ing the storm sewer.  Storm sewers often dis-
charge directly to streams, ponds, and lakes, so 
consider using low or no-phosphate detergents 
when washing vehicles at home. 

Livestock owners can mitigate the effects of their 
animals by putting low-impact practices in place.  
Mud created by livestock may contribute to the 
sedimentation load on streams and lakes.  Nutri-
ents leaching from manure piles can lead to eutro-
phication of surface water bodies.  Your 
conservation district can provide literature on low-
impact husbandry.  Some conservation districts 
and/or counties provide grant money to help im-
plement low-impact livestock practices.  The 
Washington-based Horses for Clean Water3 or-
ganization provides educational materials to de-
crease the impacts livestock make on the 
environment. 

Choosing to live lightly should not be a difficult de-
cision to make.  Many of the practices are simple 
to implement and have low or no associated costs.  
Educating the people around you will increase the 
effect of your low-impact decisions.  Additional in-
formation is available from the EPA. �  
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Oyster dike construction in Puget Sound early 1900s. 

Shel l f ish -- A Northwest Tradi tion 
Diane Cooper, Taylor Shellfish 

Few natural resources provide a more fitting sym-
bol of a region’s heritage and environment than 
Washington’s rich shellfish resources.  Pacific 
Northwest tribes have lived and harvested shellfish 
in the region for about 12,000 years, and archeolo-
gists have uncovered shell middens (piles of ac-
cumulated shells) dating back as far as 5,000 
years.  Shellfish provided sustenance and figured 
prominently in tribal spiritual beliefs.  So ingrained 
are shellfish in tribal customs that the native 
Quinault language includes a phrase, ta’aWshi 
xa’iits’os, meaning “clam hungry.” 

Shellfish farming began with the culture of the na-
tive “Olympia” oyster (Ostrea conchaphila) but pol-
lution, combined with over-harvest, led to their 
collapse in the mid-1900s. Shellfish aquaculture 
has continued, however, despite this set back, sus-
tained by the introduction of non-native shellfish, 
including primarily Pacific oysters, Manila clams 
and Mediterranean mussels, all of which are now 
considered established species.  The most recent 
addition to shellfish aquaculture on the West Coast 
is the cultivation of the native geoducks. 

Commercial shellfish harvesting took off in the 
early 1850s.  Oyster-laden schooners transported 
native oysters from Willapa Bay, and later Puget 
Sound, to gold prospectors and entrepreneurs in 
northern California who had exhausted local oyster 
stocks and paid as much as a dollar a piece for the 
gems. The venture proved enormously lucrative, 
but also decimated Olympia oyster populations in 
many Northwest areas by the late 1800s.  The re-
sults prompted growers to explore different cultiva-
tion techniques, such as grading and diking oyster 
beds, and to import and cultivate oyster species 
from other parts of the world.  Aquaculture contin-
ues to evolve and much more is known about the 
role of shellfish in environment and the economy.   

Currently, Washington State leads the nation in the 
cultivation of farmed oysters and Manila clams.  
However, sustaining this production lead by pro-
tecting shoreline areas for shellfish harvesting will 
be a daunting task.  Clean water and healthy 
shoreline habitats are essential for shellfish har-
vesting, and both are increasingly precious and 
rare commodities. Substantial portions of the 
state’s shorelines are already so developed or de-
graded that they are unsuitable for harvesting, and 
other areas continue to follow suit.   

Clean water has been called the lifeblood of the 
shellfish industry.  Perhaps less well known is the 
critical role that shellfish play in keeping clean the 
very waters in which they live.  Shellfish perform 
functions in the coastal ecosystem similar to the 
role that kidneys play helping to filter and regulate 
the flow of blood in the human body.  In the eco-
system, bivalve shellfish filter seawater at varying 

rates, depending on size, species and other fac-
tors.  Healthy populations of shellfish can filter a 
substantial fraction of an estuary’s water on a daily 
basis, and in the process help regulate vital flows 
of nutrients and energy in the coastal system. 

The Role of Shellfish in the Estuary 

A growing body of research illuminates the pro-
foundly important role shellfish play in coastal eco-
systems.  Shellfish, sometimes described as 
“ecosystem engineers,” are increasingly being util-
ized in environmental restoration projects across 
the United States, with significant public funds be-
ing committed to such efforts.  Community organi-
zations and individuals across the country are 
teaming up with governmental agencies at the lo-
cal, state and federal level to help restore shellfish 
communities, recognizing how critical they are to 
the coastal ecosystem.  Shellfish are being used to 
restore water quality, salt marshes, seagrass beds 
and mangroves.   

Ecosystem modeling and mesocosm studies have 
indicated that restoring shellfish populations to 
even a modest fraction of their historic abundance 
could improve water quality and aid in the recovery 
of seagrasses. 

Shellfish are also being used to mitigate for shore-
line erosion in some parts of the United States.  
Shellfish beds can serve as natural breakwater, 
stabilizing shorelines and reducing the amount of 
suspended sediment in the waters.  This can result 
in improved water clarity and protection for sea-
grasses and other valuable species in some areas. 

Shellfish are well recognized in scientific literature 
for the critical environmental services they perform 
in the ecosystem, including improving water qual-
ity, sequestering carbon, enhancing estuarine sedi-
ment, recruitment of eelgrass seeds, and formation 
of three-dimensional structure which provides criti-
cal habitat for several species of marine flora and 
fauna. 



 

WA-AWRA Section Newsletter, March - April 2007 Page 7 

 
Oysters and eelgrass in Samish Bay, Washington. 

Water quality and nutrient cycling 

 “EPA notes that mollusks are filter feeders and, in 
some cases, are recommended not only as a food 
source, but also as a pollution control technology in 
and of themselves. Molluscs remove pollutants 
from ambient waters via filtration.” - Environmental 
Protection Agency. September 2002. 57 Fed. Reg. 
57,872, 57,885. Washington, DC. 

Shellfish significantly enhance water quality and 
clarity through the role they play as filter feeders.  
A single oyster, for example, filters up to 120 liters 
of water per day as it feeds off the phytoplankton 
that occurs naturally in marine waters.   

This filtering function is particularly critical given 
the poor state of health many of our marine waters 
are in today.  The Chesapeake Bay on the East 
Coast and the Hood Canal on the West Coast 
(Puget Sound) are two prime examples of water 
bodies currently suffering from hypoxic conditions.  
Historically high levels of nitrogen have led to ex-
cessive algae growth.  When algae dies and de-
composes, it consumes oxygen, leading to 
dangerously low levels of dissolved oxygen, which 
in turn leads to die-off of oxygen-deprived marine 
plants and animals.  The United Nations reports a 
34 percent increase in the number of dead zones 
in the world’s oceans.  It cites human sewage con-
tamination as one of the chief culprits, noting that 
the pollution can be directly linked to rising coastal 
populations and inadequate treatment systems. 

Shellfish perform another critical environmental 
service through their ability to cycle nutrients in a 
phenomenon called “bentho-pelagic coupling.”  As 
they consume phytoplankton in the water column, 
including nitrogen, phosphorous and carbon, they 
convey these and other nutrients to the benthos, 
making it readily available to — and in affect fertil-
izing — eelgrass and other sea grasses. 

Actively growing shellfish remove nutrients from 
the water at a higher rate than mature shellfish.  In 
a mature state, the bivalves are generally in a state 
of nitrogen balance.  Shellfish aquaculture provides 
for the constant renewal of actively growing shell-
fish. 

Creating habitat through three dimensional 
structure 

Shellfish provide habitat, forming reefs or complex 
structures that provide refuge or hard substrate for 
other species of marine plants and animals to 
colonize.  These structures can be compared to the 
functions performed by coral in more tropical envi-
ronments.  Both are “biogenic,” being formed by 
the accumulation of colonial animals, and both 
proved complex physical structure and surface 
area used by several other species as a temporary 
or permanent habitat.  This results is enhanced 
species abundance, biomass and diversity com-
pared to open mud or eelgrass dominated habitat.  
Shellfish provide structure for macroalgal attach-
ment as well as mussels and barnacles, which in 
turn provide protection and/or food for crab, outmi-
grating juvenile salmon, and various species of 
amphipods. 

Studies have shown that shellfish may also in-
crease recruitment of floating eelgrass seeds, ei-
ther as they travel as a single seed, or within 
detached reproductive shoots.  Entrapment can be 
facilitated by the structure proved by shellfish beds, 
and since eelgrass seed is a common food item for 
crustaceans, shellfish can provide refuge for 
seeds, providing for higher survival.  By filtering 
seawater and increasing sediment organic content, 
shellfish provide optimum conditions for seed ger-
mination.  Shellfish may also increase the survival 
of seedlings, which have very high mortality rates, 
by increasing light levels, nutrients, and protecting 
against erosion and herbivory. 

Summary 

Shellfish are integral components of the coastal 
ecosystem, so much so that some ecologists view 
oyster beds and oyster reefs as the outstanding 
communities of the estuary.  Environmental factors 
such as water temperature, salinity, food availabil-
ity, substrate and predators determine the distribu-
tion, abundance and condition of different shellfish 
species.  In similar but reverse fashion, shellfish 
exert a dramatic influence on the character and 
condition of the estuarine environment, providing 
three-dimensional structure and habitat for plant 
and animal life of all kinds and playing particularly 
important roles in the uptake and recycling of en-
ergy nutrients.  

Much work is needed and many important choices 
must be made to preserve the state’s remaining 
shellfish growing areas, and to rehabilitate other 
polluted or degraded areas where possible.  While 
certain responsibilities fall to growers, elected offi-
cials and resource managers, everyone shares the 
responsibility of caring for these resources.   

This article was prepared using materials from 
Robin Downey, Executive Director, Pacific Shell-
fish Growers Association, Puget Sound Action 
Team Shellfish Series. 
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Western Washington Stormwater M odel ing 
WA-AWRA January Dinner Meeting Doug Beyerlein, P.E. Clear Creek Solutions, Inc.  
Review by Marketa McGuire, Golder Associates 

Doug Beyerlein of Clear Creek Solutions, Inc. pre-
sented the Western Washington Hydrology Model 
(WWHM) Version 3 at the WA-AWRA dinner meet-
ing on January 24, 2007. 

WWHM, developed by Clear Creek Solutions, is a 
continuous simulation hydrologic model based on 
EPA’s HSPF hydrologic model and is used to 
evaluate stormwater design solutions.  WWHM 
was developed for the Washington State Depart-
ment of Ecology (Ecology) for 19 western Wash-
ington counties.  The model uses previously 
calibrated parameters and contains the required 
meteorological inputs to save the user time and 
resources in model development. 

The model was designed to meet requirements of 
the Department of Ecology’s Stormwater Manage-
ment Manual that was updated in 2005.  The man-
ual requires flow duration analysis of runoff for 
newly proposed developments.  Flow duration 
analysis is a statistical approach that determines 
the percent of time flow exceeds a specific value.  
Current regulations require that post-development 
flows cannot exceed predevelopment conditions 
for flows in the erosive flow range.  The erosive 
flow range is defined as flow equal to one half of 
the two-year flood to the 50-year flood.  Such 
analysis requires use of a continuous hydrologic 
simulation model, such as WWHM. 

WWHM simulates the hydrologic cycle over ap-
proximately 50 years of historical record to incorpo-
rate hydrologic variability.  Hourly rainfall data from 
numerous western Washington precipitation sta-
tions are used.  The model uses parameters that 
have been calibrated through previous analyses of 
the model region.   

Simulated stormwater runoff is comprised of sur-
face runoff and interflow.  These processes are 
simulated by the model through defined drainage 
areas and designation of pervious and impervious 
land areas.  Pervious land segments are character-
ized by soil type, vegetation cover, and land sur-
face slope.  Pervious segments are connected to 
conveyance pathways such as a pipeline or 
stream.  Scenarios are identified through modifica-
tion of model inputs such as soil type and vegeta-
tion cover as well as through the addition of Best 
Management Practices (BMPs).  Changes in pervi-
ous and impervious land surfaces and flow routing 
are all caused by development and may impact 
relative volumes of surface runoff, evapotranspira-
tion, and interflow.  The model runs on an hourly 
time step or shorter and computes surface runoff, 
interflow, groundwater flow, evapotranspiration, 
and change in soil moisture at each time step. 

To create a simulation using WWHM, the user de-
fines the project area on a digital map within the 
model and assigns pre- and post-development land 
use as well as (BMPs) that may be incorporated.  
Results are compared at a defined compliance 
point downstream.  The goal of the exercise is that 
the post-development runoff does not exceed the 
flow duration standards set forth through analysis 
of the pre-development scenario.  The model is 
designed such that results and corresponding 
model inputs may be easily submitted to the per-
mitting agency for review and the permitting 
agency can run the same model.  The types of 
BMP design features that may be included in a 
simulation include, but are not limited to, storage 
basins, vaults, wetlands, or open channels.  The 
user may incorporate unique design features by 
importing a defined stage storage discharge rela-
tionship for that feature. 

WWHM Version 3 Pro contains numerous addi-
tional features not available in the standard Ver-
sion 3.  Land use information may be acquired 
directly through GIS data.  The allowable model 
time step may be as short as 5 minutes and as 
long as one hour.  The EPA Storm Water Man-
agement Model (SWMM) is incorporated to simu-
late channel routing.  Finally, a number of 
additional pre-defined design features, or BMPs, 
are incorporated in the latest version, including 
green roofs, landscape swales, and culverts.  The 
user may choose among the BMPs available in the 
model. 

Mr. Beyerlein concluded his presentation by talking 
about several model applications for which WWHM 
was used to evaluate development mitigation sce-
narios.  This model has been successfully applied 
to a number of local projects including evaluation 
of the green roof atop the Portland Hamilton Build-
ing in Portland, Oregon and a Seattle Public Utili-
ties project using bioswales to attenuate 
stormwater flows in North Seattle.  The model has 
also been expanded to evaluate residential devel-
opment alternatives in the San Francisco Bay 
Area, as well as the Edwards Aquifer, which is a 
major water supply for the greater San Antonio-
Austin, Texas region. 

WWHM software and model documentation is 
freely available through the Department of Ecology 
website 
(http://www.ecy.wa.gov/programs/wq/stormwater/) 
and the Clear Creek Solutions website 
(http://www.clearcreeksolutions.com/).  Mr. Bey-
erlein’s entire presentation is also available 
through the Clear Creek Solutions website.�  
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M embers Only Invi tation – State/UW Student M ixer 
The UW-AWRA Section would like to invite WA-AWRA members to a Student/State Mixer on Wednesday,  
April 11, 2007, from 5:00-7:30 pm.  Mr. Calvin Terada will be speaking about experiences with hurricanes 
Katrina and Rita.  Calvin Terada is a Federal On-Scene Coordinator with the US Environmental Protection 
Agency (US EPA) - Region 10 in Seattle, Washington.  There will be an opportunity to partake in beer and light 
refreshments and meet students from a variety of departments interest in water resources after the talk.  This 
event will be held in the UW Waterfront Activities Center located directly behind Husky Stadium on Union Bay.  
Parking is available for a fee in lot E-12 adjacent to the Waterfront Activities Center.  This event is for current 
AWRA members, if you are not a current member, please submit your member application prior to the event as 
no applications can be accepted at the door. 

 

Puget Sound Partnership needs authori ty 
David R. Montgomery, University of Washington

Like many people who care about saving Puget 
Sound and our region©s dwindling salmon runs, I 
was thrilled to see the rollout of Gov. Chris Gre-
goire©s new "science-based" Partnership for Puget 
Sound -- until I read beyond the executive sum-
mary. 

There, buried on page 43 of Appendix A, was a 
startling admission by the partnership©s own scien-
tific working group: "The strategies listed are not 
likely to be sufficient to achieve ecosystem goals."  

Nowhere, in either the executive summary or the 
plan itself, does this frank admission get any cov-
erage. Yet there it is in black and white. The plan 
won©t work.  

Despite all the good measures in the plan -- and 
there are many -- it does not adequately address 
known effects on salmon, and in particular, ignores 
the effects from new development sure to sweep 
across the region during the period in which the 
plan is supposed to put things right.  

The plan for Puget Sound relies on rolling up indi-
vidual watershed plans for the areas that drain into 
Puget Sound to form a coherent regional strategy. 
But how good are those individual plans? The lim-
ited analyses conducted to date conclude that the 
projects laid out in these watershed plans will get 
us only a fraction of the way toward recovery ob-
jectives. And this is without considering the effects 
from future development.  

Yet we know that increased storm water runoff -- 
both in volume and quality -- from new develop-
ment is one of the major factors that harms salmon 
rivers and streams around the Sound. What does 
the plan propose to avoid, let alone manage the 
impact from the millions more people projected to 
move to the region in the coming decades? 

Reliance on standards in a storm water runoff 
manual which itself states "land development as  

practiced today is incompatible with the achieve-
ment of sustainable ecosystems." The plan also 
proposes to pursue more demonstration projects 
for low-impact development. You don©t have to be a 
scientist to recognize how unlikely it is that a few 
demonstration projects will adequately address the 
effects of future development.  

The issue of storm water management is hardly the 
first time that politics prevented addressing some 
of the root causes of declining salmon runs. De-
spite vast advances in knowledge and technology 
over the past century, our state©s salmon recovery 
plans risk becoming as compromised by politics as 
plans that failed to address known causes of Victo-
rian England©s dwindling salmon runs. Although we 
know far more today about what salmon need, 
we©re not much better at turning what we know into 
effective action. 

Politicians rightfully claim that saving Puget Sound 
and its salmon are complex problems -- and all too 
often go on to use that to argue that we need to 
learn more before taking aggressive measures. 
Sound a bit like global warming?  

The consensus built around the Partnership for 
Puget Sound truly represents a political milestone. 
But at the very least, a science-based plan should 
stand up to the scrutiny of its own scientists. Real-
istically, the partnership recommendations are 
more of a policy framework within which to begin 
crafting a strategy than being a well-defined plan to 
ensure the future of Puget Sound©s salmon. 

It is to be hoped that the Legislature will endow the 
new partnership with meaningful authority to ad-
dress shortcomings in the present proposal as the 
process moves forward.  

Reprinted with permission from the  
Tuesday, March 13, 2007 edition of the 
 Seattle Post Intelligencer. 
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WA-AWRA Dinner Meeting 
April 2007 

Puget Sound Partnership Needs Authority 
Featuring: David R. Montgomery, University of Washington 

Tuesday, April 24, 2007,  5:30 pm  
(5:30 Social, 6:15 dinner, 7:00 presentation) 

Pyramid Ale House 
1201 First Avenue South, Seattle, WA (Across from Safeco Field) 

Presentation Summary: WA-AWRA is excited to have David Montgomery from the University 
of Washington speak to our section about the problems the Partnership for Puget Sound faces 
(see March-April 2007 newsletter for reprint of Seattle Post Intelligencer article).  David Mont-
gomery is a professor with the Earth and Space Sciences Department and per his short biography 
“studies the evolution of topography and the influence of geomorphological processes on eco-
logical systems and human societies. He received his B.S. in geology at Stanford University 
(1984) and his Ph.D. in geomorphology from UC Berkeley (1991). His published work includes 
studies of the evolution and near-extirpation of salmon, fluvial and hillslope processes in moun-
tain drainage basins, the evolution of mountain ranges (Cascades, Andes, and Himalaya), and the 
analysis of digital topography.”   You won’ t want to miss this interesting presentation! 

REGISTRATION 

To register, please send the registration fee with the attached registration form. 

-------------------------------------------------Detach & mail with registration.------------------------------------------------- 

April 24, 2007 Dinner Meeting Registration 
Registration fee (please circle those that apply): 

$25 Member 
$35 Non-member (does not include 2007 WA-AWRA membership) 

$10 Student Member 
$15 No-Dinner Option 

Name  

Affiliation  

Address  

City_________________________________________State___________________Zip Code  

Phone:(_____)_________________________________Fax:(______)  

E-mail  

Checks only payable to “ AWRA Washington Section”   No credit cards or purchase orders, please. 

 

Please mail checks by April 19, 2007 to: 
AWRA Washington Section,  
Dinner Meeting 
P.O. Box 2102 
Seattle, Washington 98111 

For questions about your membership or the dinner, please 
contact Tony Dubin or Felix Kristanovich by phone or email. 

Tony Dubin: (206) 749-2266 tdubin@brwncald.com 

Felix Kristanovich: (425) 827-3243 fkristanovich@anchorenv.com 
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NEW M EM BERS 
Lisa Adolfson, ESA Adolfson 
Steve Aslanian, Tatoosh Water Company 
James Bachmeier, Thurston County 
Peter Bannister, Aspect Consulting, LLC 
Jeff Bash, Washington State Department of Ecology 
Scott Bender, Bender Consulting, LLC 
Douglas Beyerlein, Clear Creek Solutions, Inc. 
Alan Black, HNTB Corporation 
Sarah Brandt, EnviroIssues 
Kevin Buckley, Snoqualmie Tribe 
Dana Cannon, Aspect Consulting, LLC 
Tyson Carlson, Aspect Consulting, LLC 
Jim Carr, Camp Dresser & McKee, Inc. 
Tim Flynn, Aspect Consulting, LLC 
Donna Frostholm 
Steve Germiat, Aspect Consulting, LLC 
Larry Grimm, Otak, Inc. 
Rex Harder 
Terra Hegy, WDFW 
Deborah Heiden, Seattle Public Utilities 
Peter Hemmen, Boeing 
Garrett Jackson, Geomatrix 
Jennifer Jerabek, Master Builders Association 
Steve Juul, US Army Corps of Engineers 
William Kinsel, Washington State University - Tricities 
Clay Landry, WestWater Research 
Jon Lea, USDA NRCS 
Joseph Lubischer, Aspect Consulting, LLC 
Mike Mactutis, City of Kent 
Chuck Manning, URS Corp 
Tom McDonald, Perkins Coie, LLP 
Derek McGregor, GeoDesign, Inc. 
Lisa McGuire, U.S. EPA 
Erick Miller, Aspect Consulting, LLC 
Allan Morgan, Reid Middleton 
Chuck Mosher, Chuck Mosher LLC 
Phil Newton, URS Corp 
Rachel Paschal Osborn 
Sue Perkins, Watershed Professionals Network 
David Pizzi, Tetra Tech 
Jeremy Porter, Aspect Consulting, LLC 
Owen Reese, Aspect Consulting, LLC 
Betty Renkor, Washington State Department of Ecology 
Joanna Richey, King County DNRP 
Craig Riley, Washington State Department of Health 
Tom Robison, US Forest Service 
Ann Root, ESA Adolfson 
Jenny Saltonstall, Associated Earth Sciences 
Tom Schlosser, Morisset, Schlosser, Jozwiak & McGaw 
Harry Seely, WestWater Research 
Mark Shaffer 
Dan Smith, City of Tumwater, Dept. of Public Works 
Gary Stoyka, Skagit County Public Works 
John Strunk, Aspect Consulting, LLC 
Sue Sweet, Associated Earth Sciences 
Carla Talich, URS Corp 
Marian Valentine, US Army Corps of Engineers 
Dan Wrye, Pierce County Water Programs 
Rob Zisette, Herrera Environmental Consultants 

AWRA-WA BOARD MEMBERS 

President: Cleve Steward 
(360) 862-1255 

csteward@stewardandassociates.com 

Vice President:  Jacqueline Klug 
(425) 649-7124 

jklu461@ecy.wa.gov 

Treasurer:  Jamie Morin 
(206) 493-2323 

morin@mentorlaw.com 

Secretary: Felix Kristanovich 
(425) 827-3243 

fkristanovich@anchorenv.com 

Editor:  Chris Pitre 
(206) 267-1166 

cpitre@golder.com 

Past-President: Mona Thompson 
(206) 764-3600 

mona.jean@comcast.net 

Director:  Tony Dubin 
(206) 749-2266 

tdubin@brwncald.com 

Director:  Suzanne Dudziak 
greylockllc@comcast.net 

Director:  Carl Einberger 
(206) 342-1776 

ceinberger@geomatrix.com 

Director: Steve Foster 
(425) 450-6316 

sfoster@hdrinc.com 

Director:  Kenneth Gish 
(206) 623-7580 

kennethg@klgates.com 

Director:  Steven Hughes 
(206) 438-2159 

steven_hughes@urscorp.com 

Director: Tom Martin 
(360) 286-0278 

tommartin@wavecable.com 

Director: Stan Miller 
(509) 477-6024 

samillerh2o@comcast.net 

Director: Tom Ring 
(509) 865-4946 

ringt@yakama.com 

Director:  Pete Sturtevant 
(425) 453-5000 

psturtev@ch2m.com 

UW Student Rep: Julie Horowitz 
jdh27@u.washington.edu 

Faculty Advisor: Anne Steinemann 
(206) 616-2661 

acstein@u.washington.edu   
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2007 Membership / Change of Address Form 

( �  please circle, as appropriate �  ) 
 

Annual membership in the state chapter costs $25.  

Name___________________________Position___________________Affiliation________________________ 

Street Address________________________________City_________________State________Zip_________ 

Phone(______)______________Fax(_____)_______________E-mail________________@_______________ 

�  Please indicate if you prefer to receive your newsletter electronically. 

�  Check if you would like to be actively involved on a committee:   
 You will be contacted by a board member. 

2007 Membership Dues:  $25.00. Checks only. Please make payable to AWRA Washington Section. 

Mail to: American Water Resources Assoc. WA. Section 
P.O. Box 2102 

 Seattle, WA  98111-2102 
 

 

Special Thanks!  
To Golder Associates for word processing and graphics support on this newsletter. 

----------------------------------------------------------------------------------------------------------------------------- 

American Water Resources Association, Washington Section 
P.O. Box 2102 
Seattle, WA  98111-2102 
 
(Change service requested.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A Membership Benefit http://www.wa-awra.org/  Please Post & Circulate 

Non Profit 
U.S. Postage PAID 
Seattle, WA 
Permit #1399 

The American Water Resources Association is a scientific and educational non-profit organization established to encourage and 
foster interdisciplinary communication among persons of diverse backgrounds working on any aspect of water resources disci-
plines.  Individuals interested in water resources are encouraged to participate in the activities of the Washington Section. 

 


