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PRESIDENT’S NOTES 
Jamie Morin, WA-AWRA Section President 
 

The Board of AWRA WA seeks to provide through this newsletter a 
full range of views on water resource issues.   Opinions expressed in 

this newsletter do not necessarily reflect the views of individual 
Board members, the section membership, or their employers. 

 

The Washington Section is proud to be hosting the National AWRA Annual 
Conference, November 9

th
 through 12

th
, 2009 at the Red Lion Hotel in 

Downtown Seattle.  The AWRA Conference provides a forum for partici-
pants to share information on the many theoretical and applied aspects of 
water resource research, policy and management.  As Section President, I 
want to personally thank all the many members and volunteers that put 
countless hours into making the National Conference a success.  Despite 
the economy, we are looking for great things from the conference this year.   
 
This year’s technical program has an outstanding assortment of speakers 
from around the country.  The program will comprise a broad range of tech-
nical, social and legal topics that are of regional, national and international 
interest, including conflicts over water and efforts to resolve them; recent 
advances in water resource monitoring, modeling and analysis; effects and 
responses to drought, floods, and other natural calamities; and collaborative 
efforts to address transboundary and international water issues.  
 
The conference committee received an impressive 362 abstracts.  From 
those abstracts, the conference committee has put together a technical pro-
gram that will include 5 concurrent sessions and 40 poster sessions.  In ad-
dition to the technical program, this year’s agenda will include several pre-
conference workshops and field trips.  Please plan to join us for an evening 
at the Seattle Aquarium, hosted by the Washington State Section, on the 
Tuesday during the conference.  This should be a great evening, and a 
great opportunity to socialize at a popular Seattle attraction.   
 
The conference committee is still looking for conference sponsors.   Spon-
sorship provides an ideal opportunity to present your organization to a large 
target audience of water resource professionals.  As a sponsor, you will re-
ceive recognition for your support in our electronic and print conference ma-
terials.  Sponsor representatives are introduced and publicly thanked for their participation, and are welcome to 
attend all conference sessions and functions.  Sponsors are critical to the success of these meetings.  For de-
tailed information on how to sponsor, visit www.awra.org/meetings/Seattle2009/sponsors.html.   
 
And don’t forget to register!  Early registration ends October 19, 2009.  Registering early is especially helpful to 
the field trips and workshops, as many use the early registration as a guideline for planning transportation and 
meals.  You can register by mail or online at www.awra.org.   
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Shared Outcomes and Shared Responsibility for the Ac-
tion Agenda 
Mary Beth Brown, Accountability Specialist, Puget Sound Partnership 
 

The Puget Sound Partnership approved the Action 
Agenda on December 1

st
, 2008 as the guide for the 

region to protect and restore the Puget Sound eco-
system to health by 2020.  Among the central tasks 
of the agency is to establish measureable goals for 
the effort and to track and report against them.  
The accountability system will aim to report on two 
basic questions:  How is the ecosystem doing?  
And how are all of us in the region – governments, 
institutions, tribes, salmon enhancement groups 
and multitudinous others – doing in implementing 
our pieces of the Action Agenda?  

The Leadership Council of the Puget Sound Part-
nership, under our enabling statute, shoulders re-
sponsibility for “…achieving the Action Agenda.”  
While many of the goals and objectives for the ef-
fort are handed to the Partnership in the legislation, 
the translation of those broad goals into measure-
able key ecological attributes with associated indi-
cator data is shared between the Science Panel 
and the Leadership Council.  The Science Panel 
approves the measure and suite of indicators of 
ecosystem health, but the Leadership Council must 
weigh in on the progress or value expected of 
those goals.  If the Puget Sound were a patient, for 
instance, science might inform a doctor of a range 
of acceptable height/weight ratios, perhaps ad-
justed for age.  Different doctors would ignore your 
expanding waistline based on informed judgment, 
assessment of other health factors such as choles-
terol levels or exercise habits.  Another might put 
you on a diet immediately.  In the case of the man-
aging the progress of a large-scale ecosystem 

project as complex as the Puget Sound, these 
judgment calls fall into the realm of the science-
policy interface.  The Leadership Council will navi-
gate those murky waters for all of us, and commis-
sion reports on a biennial basis, beginning on 
November 1, 2009 to report the condition of our 
Puget Sound ecosystem. 

The reporting set of indicators, intending to reflect 
the basic health of the ecosystem will be drawn 
from more than 100 possible data sets identified by 
NOAA during the Action Agenda process.  As more 
work is done and the science improves, new indi-

cator data sets may be 
developed and used in 
marking progress on 
the Action Agenda.  As 
regional goals, linked to 
the Sound wide goals 
emerge from local 
processes, measures of 
regional health will be 
reported on in addition 
to those of the entire 
Puget Sound ecosys-
tem. 

The Puget Sound Part-
nership will develop a 
strategic framework for 
measuring the progress 
on the Action Agenda, 
reducing threats to the 
ecosystem and meas-
ures of the effective-
ness of Action Agenda 

strategies by early July.  These measures will form 
the reporting framework for the November 1, 2009 
progress report to the Governor and the Legisla-
ture.  These largely will indicate the effectiveness 
of the Action Agenda itself and the effectiveness of 
the strategies included in the Action Agenda.  
Where surprises emerge, principles of adaptive 
management will guide the Partnership.  The intent 
of the report is to interpret progress, but to also 
conclude with recommendations to the Legislature 
how to improve programs and allocation of re-
sources to accelerate progress on the Action 
Agenda. 

Accountability for implementation of the various 
actions in the Action Agenda rests with the lead 
implementer managing the funds and the activities 
associated with those funds.  As the Partnership 
clarifies the overall measurement framework for the 
Action Agenda, we will also arrive at the “universe 
of actions” that will be tracked as part of our ac-
countability system.  We will begin with the results 
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of this year’s legislative session in identifying re-
sources and budgets dedicated to near-term ac-
tions in the Action Agenda and then with ongoing 
activities that contribute to the shared goals of the 
region.  We will include actions and funding for the 
implementation of the Salmon plans since the Pu-
get Sound Partnership is also the regional salmon 
recovery organization for the Puget Sound water-
sheds. 

The Partnership will reach out to implementers, 
confirm their commitments and budgets.  We will 
be building a web based reporting system in the 
coming months where implementers can come and  

 

report on their progress.  Where possible, we will 
pull activity information from existing systems.  The 
Partnership will work with implementers to confirm 
the link of their individual actions to one or more of 
the shared goals of the Action Agenda.   

The challenge of organizing the information – per-
formance measures, environmental data, financial 
data, geographic location, and implementer infor-
mation – to support the Action Agenda is large and 
complex.  With everyone’s cooperation and effort, 
the Partnership will work to improve the use of reli-
able and timely data to drive the focus of our efforts 
to address needs and gaps at an ecosystem scale.  

The 2009 Session: Water Bills that Stayed Afloat 
Kurt Unger and Peggy Clifford, Washington State Department of Ecology

As any Washingtonian knows, the 2009 Legislative 
Session was dominated by the budget.  But despite 
that focus, a few water bills managed to stay 
buoyant enough to sail all the way to the Gover-
nor’s desk for signature.   

Water Banking and Trust Water Bill 

Water banking was previously targeted to the Ya-
kima Basin.  Controlling statutory language was 
ambiguous as to whether the trust water program 
could be used to establish water banking in other 
parts of the state.  The bill removes that ambiguity 
by specifically allowing water banking to operate 
throughout the state.  It also allows use of the trust 
water rights program to facilitate banking needs, 
and provides that groundwater, in addition to sur-
face water rights, can be accepted in trust.   

Other major changes address more detailed issues 
related to trust water rights, including a clarification 
of how donated and leased water rights are re-
viewed when being placed in and out of trust.  
Specifically, the consumptive quantity of a water 
right when removed from trust is equal to the con-
sumptive quantity prior to going into trust.  Also, 
where nonuse of a water right is excused from re-
linquishment under the exceptions listed under 
RCW 90.14.140 (1), the amount of water eligible to 
put into trust will be calculated by looking at the 
highest use in the most recent 5 year period prior 
to the date when nonuse was established.  Where 
nonuse is excused under RCW 90.14.140 (2) (a) or 
(d), which exempt hydro power and municipal wa-
ter supply water rights from relinquishment, water 
may also be put into trust, but the amount eligible 
will be based on historical beneficial use; and the 
total amount of water donated plus the portion con-
tinuing to be used cannot exceed historical benefi-
cial use. 

The bill also addresses carryover of water from one 
water year to another in the Yakima basin – it is 
allowed if it will not negatively impact the total wa-
ter supply available (TWSA).  Return flows in the 
Yakima River basin must also remain available for 

TWSA and other uses.  There is also a clarification 
that electronic notice (as opposed to newspaper) 
can be used for notification for trust water dona-
tions and short term leases.   

Adjudication Bill 

The bill amends the 1917 era law that specifies 
procedures for conduct of water rights adjudication 
for superior court, claimants and Ecology.  A num-
ber of these provisions make water rights adjudica-
tion too long and too costly for all concerned (the 
Yakima adjudication has been ongoing for 3 dec-
ades!).  The bill will make the adjudication process 
faster and less costly for all involved by 1) encour-
aging courts to direct parties toward alternative 
dispute resolution, mediation and settlement during 
the adjudication process , 2)  supporting the use of 
innovative practices and technologies (electronic 
filing, teleconferencing, allowing pre-filing of testi-
mony, etc.), and 3) requiring Ecology’s advance 
work before its court hearings on claims, resulting 
in quicker resolution of uncontested claims.  Along 
with other more technical fixes, the bill also allows 
issuance of summons by certified mail vs. personal 
service and it addresses the issue of disqualifica-
tion of judges to avoid running out of judges in a 
case with many parties. 

Walla Walla Water Management Pilot Project Bill 

The bill allows initiating entities to collectively peti-
tion the Department of Ecology (Ecology) to estab-
lish a Water Management Board (Board) following 
they demonstrate there is 1) community support to 
develop a local water management plan, 2) com-
mitment to enhance streamflows, and 3) an ade-
quate streamflow monitoring network.  The bill 
denotes specific requirements for Board creation 
approval by Ecology, notably that an instream flow 
rule be in place and the planning unit has com-
pleted watershed and salmon recovery implemen-
tation plans.  The bill details the composition and 
duties of the board and requires periodic legislative 
reports summarizing the Board’s actions, funding, 
and accomplishments.  The bill promotes flexibility 
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by allowing a water user or group of water users to 
submit a local water plan to the Board for approval 
by the Board and Ecology (subject to PCHB ap-
peal), and by declaring that water rights in the local 
water plan are not subject to an extent and validity 
review or subject to loss by forfeiture.  Further flex-
ibility is provided by authorizing 1) storage of water 
and infiltration of that water to the groundwater to 
supplement shallow groundwater withdrawals or for 
aquifer recharge, and 2) changes in places or tim-
ing of use that are not otherwise authorized in the 
respective water rights as well as changes in 
source or location of diversion/withdrawal not oth-
erwise authorized. 

Reclaimed Water Bill 

The bill will allow projects to move forward without 
facing the administrative barriers of the past. Rec-
laimed water projects now can proceed with cer-
tainty to extend water supplies, improve water 
quality and reduce wastewater disposal costs.  The 
bill tasks Ecology and Health to determine by rule 
which agency will act as the lead agency for pur-
poses of the reclaimed water code (both agencies 
have authority).  The bill authorizes Ecology to use 
permit fees for administration of the reclaimed wa-
ter system permits.  The bill also stipulates what 
provisions the reclaimed water permit must include 
(protect human health and the environment, assure 
adequate and reliable treatment, govern the water 
quality, location, rate, and purpose of use, etc.). 

 

Time travel and snow science – can a model be used to re-
construct past snowpack? 
Mark Raleigh, University of Washington Graduate Student

Mountain snowpack is a major component of the 
hydrologic cycle in many regions around the world, 
providing crucial streamflow during the dry summer 
months.  Snowmelt from the mountains accounts 
for 50-80 percent of the annual water supply in the 
western United States.  In the Pacific Northwest, 
salmon and other fish populations rely on these 
summer flows for spawning habitat. 

It comes as no surprise then that water reservoir 
managers are concerned about how much snow-
pack exists in the mountains above their reservoir 
every winter and at the start of the melt season.  
Reservoir managers and stream forecasters look at 
winter snowpack information and try to project fu-
ture flows from the time the snowpack begins melt-
ing to the day it completely melts out.  Could the 
date when this winter’s snowpack disappears tell 
us something about how much snowpack existed 
before it started melting?  Would this knowledge 
improve future forecasts? 

Information about mountain snowpack is currently 
observed through a variety of methods.  In the 
western United States, networks of automated 
snow pillow weather stations are maintained by 
agencies such as the Natural Resources Conser-
vation Service (NRCS).  NRCS SNOwpack TELe-
metry (SNOTEL) stations provide real-time data on 
snow water equivalent, precipitation, and air tem-
perature.  Snow water equivalent (SWE) is simply 
the amount of water that would be produced by a 
unit area of snowpack if all the snow suddenly 
melted.  SWE is the measurement that is most 
useful to those who care how much water is stored 
as snow.  A snow pillow is a large rectangular 
scale that measures the mass of snowpack above 
the pillow, which provides a direct measure of 
SWE.  The manual method of measuring SWE is 

the snow course measurement in which field crews 
are armed with cross country skis and a metal 
measuring tube.  Field crews traverse out to estab-
lished sites – the snow courses – near the begin-
ning of each winter and spring month and take a 
series of snow core samples.  The average SWE of 
the series of snow cores is taken to account for the 
variability in SWE at each snow course.   

The problem with point SWE measurements is that 
they may not adequately represent SWE in nearby 
areas within the mountain basin.  Noah Molotch 
(UCLA) and Roger Bales (UC-Merced) conducted 
a study in 2005 that evaluated the representative-
ness of SNOTEL stations relative to their surround-
ing 16-km2 areas using intensive field surveys and 
regression modeling.  On average, they found that 
less than 2.4% of the study area corresponded to 
the mean areal SWE and only 1 of their 4 study 
SNOTEL sites was optimally situated to represent 
the mean SWE of the surrounding 16-km2 area.  
When they were originally established, the loca-
tions of SNOTEL stations and snow courses were 
selected based off accessibility and were not con-
sciously chosen to represent average conditions in 
the area.  If reservoir managers and streamflow 
forecasters are to rely on these point observations 
of SWE to make projections of future water supply, 
there is significant potential for error as these point 
measurements are translated to larger scales.  

In an ideal world, measurements of SWE at fine 
temporal and spatial resolutions across each 
mountain basin would be available, which would 
yield improved knowledge of the frozen water 
supply.  However, the reality is that economic and 
practical limits are unavoidable and thus only a li-
mited number of surface stations exist to report 
point values of SWE. 
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One snowpack measurement that can be made 
over varying scales holds potential for estimating 
SWE at ungauged locations.  This measurement is 
the date which snowpack disappears at a specific 
location, and it can be measured remotely by satel-
lite.  Alternatively, this date can be found by placing 
temperature sensors below the soil 
surface at numerous locations 
across a basin.  Buried temperature 
sensors in maritime mountain re-
gions report 0°C temperatures 
when subject to the insulating 
properties of snowpack, and the 
onset of diurnal temperature fluctu-
ations provides a signal for the date 
of snowpack depletion.  The snow 
disappearance date is a function of 
the peak snowpack accumulation 
and the mass transfers of the 
snowpack during the melting sea-
son (Figure 1).   If we know when 
snowpack disappears, can we tra-
vel “back-in-time” from that date 
with a snowmelt model to estimate 
how much SWE was at that loca-
tion before the snowpack melted?  

This idea of SWE reconstruction 
based on snow disappearance date 
is not new.  It was applied back in 
the late 1970s and early 1980s and 
was recently revived in studies by 
Noah Molotch, Donald Cline, and 
others in the last decade.  The basic 
idea behind this method is that if we 
can calculate the snowmelt energet-
ics, we can then sum up the ex-
pected amount of melt at a location 
prior to the snowmelt disappearance date, which 
provides an estimate of peak SWE.  Methods exist 
that estimate meteorological parameters at un-
gauged locations, and these could be input into a 
snow model to estimate SWE at these locations. 

The two main types of snow models are tempera-
ture-indexing and full energy balance models, and 
the use of a snow model is required to estimate 
snowmelt for the SWE reconstruction method.  
Temperature-indexing snow models simplify calcu-
lations of snowmelt and rely solely on air tempera-
ture measurements to index the amount of energy 
transfer to the snowpack during every time step in 
the model run.  Those energy transfers relate to an 
empirically derived amount of snowmelt.  Full 
energy balance snow models use several parame-
ters – such as net radiation, air temperature, wind 
speed, and relative humidity – to calculate radia-
tive, sensible, and latent heat fluxes that impact 
snowmelt dynamics.  The physically-based energy 
balance models require more types of data but less 
calibration than the temperature-index variety. 

While these studies applied the SWE reconstruc-
tion method in numerous locations, it has yet to re-
ceive rigorous testing of its accuracy, which is 
where my Master’s thesis comes into the picture.  I 
am evaluating the SWE reconstruction method us-
ing both types of snow models at over 144 moun-

tain stations in Washington, Oregon, and California 
across 8 water years.  Initial results of the study 
using a minimally calibrated temperature-index 
model show that the method underestimates SWE 
in higher elevations and overestimates SWE in 
lower elevations.  The method does not appear to 
function reliably with the temperature index model, 
but the physically-based model may have more 
promise and is currently being evaluated. 

If shown to provide accurate estimates of peak 
SWE, the reconstruction method could be applied 
in studies of mountain basins where spatial distri-
butions of SWE are largely unknown.  This could 
also aid in observing recurring patterns of snow-
pack accumulation and melt across basins, and 
could be useful in examining past water supply 
forecasts from snowpack in order to improve future 
forecasts.  This all depends on whether snow 
models can accurately “bring us back in time,” 
which is still under evaluation. 

Mark is the winner of the 2008-2009 WA-AWRA 
Student Scholarship Award 

  

Figure 1 Plot of snow water equivalent (SWE) 

through time, indicating relationship between 

peak SWE and the snow disappearance date. 
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Defining Low Impact Development 
Dustin Atchison, P.E. and Bill Derry, CH2M HILL

In March, the Washington State Department of 
Ecology announced proposed modifications to the 
NPDES Phase I and II permits for Western and 
Eastern Washington that were issued on January 
17, 2007.  These modifications come in response 
to permit appeals and as remanded by the Pollu-
tion Control Hearings Board (PCHB).  A key ele-
ment to these modifications is increased 
requirements for Low Impact Development (LID). 

These modifications bring about three key ques-
tions, supported by comments received by Ecolo-
gy: 

 What is LID? 

 What is an appropriate performance 

standard to measure LID by? 

 What is feasible? 

These questions must be addressed prior to im-
plementing these practices.  These questions 
should be addressed in this order so that the result 
is an LID strategy that is implementable and enfor-
ceable under the storm water permits.  Answers to 
these questions can only be addressed through 
discussion across disciplines and stakeholders and 
throughout the storm water management industry.   

What is LID? 

Even though LID is gaining greater acceptance 
and understanding this is still an appropriate ques-
tion that must be addressed.  Does LID apply only 
to water quality and hydrologic effects that are the 
concerns of a storm water permit or does it imply a 
broader range of impacts.  The term low impact 
implies that new development is in fact “low im-
pact.”  But if the forest is removed to accommodate 
new development it is not “low impact” because of 
the change in nutrient cycling, wildlife habitat, air 
quality, temperature and other factors.   Other 
terms such as Green Storm water Infrastructure or 
Natural Drainage Practices could be more ap-
propriate terms in this context and could be the 
subject of a separate article altogether.   Does 
LID include the concept of retrofits?   

Many storm water professionals will agree on 
the elements and practices that describe LID.  
Although the following methods can be pack-
aged in many ways, the concepts of LID can 
generally be described by the following five 
principles. When implemented in order of prior-
ity, these constitute the LID strategy (at least 
from a storm water perspective):  

Preserve natural areas, especially those pro-
viding significant hydrologic function (wetlands, 
recharge areas, forests) 

1. Reduce disturbed area 

2. Reduce developed impervious area 

3. Reduce direct connectivity of imper-

vious areas 

4. Institute small-scale, distributed prac-

tices to infiltrate and retain runoff. 

These five principles must also be supported by 
on-going pollution prevention, maintenance and 
education (which in themselves could be consi-
dered critical principles).  However, there is greater 
uncertainty when we try to develop an overarching 
definition of LID.   

In general there are two schools of thought in de-
fining LID.  The first generally defines the intent, 
that LID is a storm water management strategy that 
more closely mimics natural hydrologic functions.  
The second common definition is that LID is really 
in essence the suite of best management practices 
defined by manuals to meet this goal.  Neither of 
these definitions is adequate for the purposes of a 
storm water permit that must be both implementa-
ble and enforceable.  The first lacks definition in 
measures of how hydrologic function are targeted 
(flows, durations, temperature, water quality).  How 
do we adequately measure those functions and 
what constitutes matching, or mimicking, them? 
The second is even more problematic in that al-
though manuals can define what is necessary to 
meet the standard, it is a prescriptive approach that 
limits innovation and flexibility to meet the needs of 
watersheds and needs constant revision to keep 
up with the technology.   

What are possible performance standards? 

Once an operating definition of LID is developed a 
performance standard must be determined so that 
the extent by which LID is achieved can be deter-
mined.  The following are a sample of performance 
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standards that have been considered.   

As the intent of LID is to mimic natural hydrologic 
functions a combination of these measures may be 
necessary to meet the targeted pre-development 
conditions.  More importantly, critical natural hydro-
logic function may vary across different water-
sheds.  A watershed approach to developing 
performance standards for LID may be necessary 
to assure that the targeted results meet the needs 
of the watershed and its resources.  For example, 
more developed watersheds or communities may 
already have sufficient capacity and regional infra-
structure to control peak flows when coupled with 
LID at the parcel scale, therefore a targeted per-
formance standard toward smaller storms may be 
more appropriate.   

Furthermore, only the last two hydrologic measures 
listed above address preservation of the natural 
features that provide that pre-development hydrol-
ogy.  An alternative performance standard may be 
to shift focus away from the result of development 
changes (i.e. what happens to the water and pollu-
tants) and focus more on the features that provide 
“natural hydrology”, specifically preservation of na-
tive vegetation for interception and evaporation, 
topsoil and forest duff for water storage and con-
tact with native subgrade to facilitate recharge and 
infiltration.  This approach could involve an ac-
counting method that quantifies the amount of 
these features in a predevelopment condition (e.g. 
the surface area or effective volume of such fea-
tures) and requirement that developments match 
this value through a combination of preservation 
and replacement of those features through LID 
practices.  

What is feasible? 

Feasibility is perhaps the most difficult challenge of 
the modifications.  Does feasible mean technically 
or financially feasible?  There is a big difference.  
However, LID practices have been demonstrated 
to be practical given either measure.  Two general-
ly accepted definitions of feasibility are known as 
the MEP (Maximum Extent Practicable) or AKART 
(All Known and Reasonable Technologies) ap-
proaches.   

Under the MEP approach, one could argue that 
LID is feasible everywhere.  Common physical limi-
tations  such as steep slopes, low infiltration soils, 
drainfield hazards, and high groundwater do re-
duce infiltration.  However there is a suite of prac-
tices that do not rely on infiltration (e.g. vegetated 
roofs, bioretention planters, cisterns, collection and 
re-use on-site).  Application of these practices sup-
ports the assertion that LID is feasible everywhere.  

Pierce County, in cooperation with King and Sno-
homish Counties, the City of Tacoma and the Port 

of Seattle, has begun the efforts of defining MEP 
for LID by developing an LID Feasibility Matrix.  
This matrix constitutes an aggregate qualitative rat-
ing of the feasibility (on a scale of 1 to 5) for a se-
lection of conventional and LID practices across a 
range of site conditions, land uses, O&M and fi-
nancial considerations.  Although this matrix can 
constitute a beginning roadmap for determining if a 
given practice is feasible, it does not provide a 
broader definition of feasibility that can be applied 
to new practices and conditions as they are identi-
fied. 

The biggest impediment to feasibility may be a lack 
of understanding among practicing professionals 
including those who write and approve design 
standards, engineers that support the development 
community, agency plan reviewers, contractors, 
agency construction inspectors and maintenance 
staff.  Extensive education is still needed to change 
attitudes and behavior patterns. 

Implications 

The implications of this process are much too 
complex to summarize in this article.  However, it is 
well understood that they can be significant across 
a broad spectrum of interests including environ-
mental, social and economic.  As storm water is 
now widely recognized as a top culprit to degrada-
tion of ecological resources, the environmental 
consequences of these efforts are crucial to the 
potential to restore and preserve our natural envi-
ronments, e.g. Puget Sound.  As LID is much more 
than just a technical BMP approach, the decisions 
made regarding performance standards and where 
it is feasible could make a large impact on our so-
cial fabric.  For example, too stringent of require-
ments on infiltration may discourage 
redevelopment projects and force development to 
our urban fringes where infiltration is more feasible.   

Next Steps 

The Department of Ecology is not unaware of 
these questions and in fact will be convening two 
advisory groups this June. One will address these 
questions specifically and the second group will 
focus more on implementation issues.   

As part of the process to move forward, solutions 
will be identified to water rights issues so that roof-
top runoff in urban areas can be stored and re-
used on site. 

The time has come to collaborate on a common 
definition for LID and standards by which this strat-
egy can be implemented.   

(For more detail on the proposed modifications vis-
it, 
http://www.ecy.wa.gov/programs/wq/stormwater/m
unicipal/permitMOD.html) 

  

http://www.ecy.wa.gov/programs/wq/stormwater/municipal/permitMOD.html
http://www.ecy.wa.gov/programs/wq/stormwater/municipal/permitMOD.html
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February AWRA Dinner Meeting Summary:  
Implementing the NOAA Biological Opinion on the  
National Flood Insurance Program in Puget Sound  
Jacque Klug, Department of Ecology 

WA-AWRA kicked off the dinner meeting series 
with an interesting presentation and discussion on 
FEMA’s efforts to implement NOAA’s Biological 
Opinion (Bi-Op) on the National Flood Insurance 
Program (NFIP) in Puget Sound. John Graves with 
FEMA Region 10 gave an overview of the NOAA 
Bi-Op focusing on the Reasonable and Prudent 
Alternatives (RPAs) outlined in the Bi-Op.  

RPAs are alternative actions identified during for-
mal consultation that: (1) can be implemented con-
sistently with the action’s intended purpose and the 
scope of the action agency's legal authority and 
jurisdiction, 2) are economically and technologically 
feasible, and 3) the Service Director believes will 
avoid jeopardizing the continued existence of listed 
species or destroying or adversely modifying criti-
cal habitat. NFIP Bi-Op Reasonable and Prudent 
Alternative contained seven different elements. 
The elements are: 

1) Notify all NFIP communities in Puget 

Sound that development consistent with 

the NFIP jeopardizes listed marine spe-

cies. 

2) FEMA will change the floodplain mapping 

program to achieve habitat-based objec-

tives, avoid jeopardy of species and ad-

verse modification of critical habitat. 

3) Modify implementation of minimum criteria 

to prevent and/or minimize degradation of 

channel and floodplain habitat by restrict-

ing development in the floodway, riparian 

buffer zone, and other areas, unless the 

local permitting authority can demonstrate 

that development in those areas “does not 

adversely affect water quality, water quan-

tity, flood volumes, flood velocities, spawn-

ing substrate, and/or floodplain refuge for 

listed salmonids”; and either (a) prohibiting 

development in the 100-year floodplain; or 

(b) only allowing development if floodplain 

storage loss can be “avoided, rectified or 

compensated for.” 

4) Change the Community Rating System to 

retain and increase riparian functions and 

create incentives for Low Impact Devel-

opment methods. 

5) Address the effects of levee vegetation 

maintenance and certain types of flood-

plain construction in order to meet some 

or all of the Service’s habitat-based objec-

tives.  

6) Engage in floodplain mitigation activities.  

7) Report to NOAA on implementation of the 

RPAs and implement monitoring and 

adaptive measurement to ensure appro-

priate mitigation. 

John described FEMA’s present thinking on im-
plementing the RPAs and how it would affect 
communities participating in the NFIP. For exam-
ple, some jurisdictions currently have flood man-
agement policies in place that may meet the 
functional requirements outlined in the RPAs, 
where other communities may need to overhaul 
their floodplain management policies. There was 
considerable discussion on how the NFIP inter-
sects with the US Army Corps of Engineer’s 
(USACOE) Levee Management Program. Several 
audience members were from the USACOE and 
were in town for a USACOE workshop on Levee 
Vegetation. A lively discussion ensued with the au-
dience and speaker on the subject of levee vegeta-
tion and the broader issue of how integrate 
property and safety features of floodplain man-
agement with the preservation and enhancement 
of riparian functions.  For those of us fortunate to 
attend the dinner meeting, it was a great introduc-
tion to the complex issues surrounding flood man-
agement in Puget Sound. Luckily for us, this 
discussion will be continued this fall at the AWRA 
National Conference, which will take place in Seat-

tle on November 9-12 (go to www.awra.org for de-
tails). The conference planning committee is 
putting together a special session on the NFIP Bi-
Op, featuring John Graves and other experts on 
this issue.  

It was a great kick-off dinner meeting for 2009 and 
we hope you can join us advance this discussion in 
November at the AWRA National Conference! 

  

http://www.awra.org/
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May AWRA Dinner Meeting Summary:  
Bioretention and Permeable Paving: Recent Findings 
J. Scott Kindred, Associated Earth Sciences, Inc. 
 

The Washington Chapter of AWRA had our spring 
dinner meeting on May 7, 2009 at the Pyramid Ale 
House.  Approximately 25 attendees were on hand 
for socializing, sampling of malted beverage, and 
food.   The speaker was Curtis Hinman, a Wa-
tershed Ecologist and faculty member with the 
Washington State University Extension Program.  
Mr. Hinman’s presentation, was engaging and very 
well received.  Topics included the following: 

 Puget Sound conditions, trends, and chal-
lenges 

 Bioretention performance 

 Permeable paving water quality treatment 
performance 

 WSU LID research program 

A summary of each topic is provided below: 

Puget Sound conditions, trends, and  
challenges 

The talk began with a summary of water quality 
impacts to Puget Sound.  Mr. Hinman told us that 
the annual loading of oil to Puget Sound is approx-
imately 22,580 metric tons (Exxon Valdez spilled 
~33,500 metric tons) and zinc loading to Puget 
Sound is estimated to equal 344 metric tons per 
year.  South Puget Sound Harbor seal pups are 
seven times more contaminated with PCBs than 
pups from the Georgia Basin and PBDE levels in 
seals are up from 50 ppb to more than 1,000 ppb 
over the past 20 years.  An inventory of stormwater 
outfalls to Puget Sound identified 4,529 manmade 
outfalls, 2,123 natural drainages, 93 combined 
sewer outfalls, and 297 WSDOT outfalls. 

These data demonstrate that that current stormwa-
ter management practices are not providing suffi-
cient protection of water quality in Puget Sound. 

Bioretention performance: 

Once Mr. Hinman had our attention he turned to 
possible solutions, including bioretention ap-
proaches.  These approaches are focused on rep-
licating the retention and cleansing properties of 
natural habitats such as wetlands and forests.   

He illustrated the potential benefits of these ap-
proaches using a demonstration project called 
Meadow on the Hylebos.  This project was initiated 
in 2002 and was a partnership among Pierce 
County, AHBL, WSU, and the owner/developer for 
planning and construction. The objective was to 
design an integrated low impact development sys-
tem that more mimics native hydrologic function to 
protect adjacent stream values, enhance ground-

water recharge, and provide an affordable and liv-
able neighborhood. This project lasted approx-
imately 5 years, including planning, construction, 
and monitoring.  The flow control standard was to 
match peak flow and flow durations for pre-
development pasture condition from 50% of the 2-
year peak flow up to the full 50-year peak.   

The project included a total area of 8.1 acres with 
35 homes on 4.33 acres and the remaining space 
left natural.  The soils were fine silt loams overlay-
ing till, with occasional gravelly, sandy loam.  The 
total relief across the site was approximately 90 ft 
with slopes of 5-20%.  The LID features included 
bioretention swales along road right of ways, per-
meable concrete road shoulders and parking, 
compost-amended soils, and sloped biodetention. 

Results of the post construction monitoring showed 
that flow controls were achieved and concentra-
tions of metals in runoff were much less than re-
ported for typical residential land use. 

Permeable paving water quality treatment  
performance 

Mr. Hinman also presented information on the abili-
ty of permeable pavements to remove pollutants 
from stormwater.  Pollutant removal mechanisms 
attributed to permeable pavement include the fol-
lowing:  

 Stormwater volume reduction. 

 Reduced spray and vehicle wash off. 

 Biological degradation. 

 Filtration. 

 Adsorption. 

 Volatilization. 

A number of studies have demonstrated that per-
meable pavement removes a significant percen-
tage of suspended solids, petroleum hydrocarbons, 
lead, zinc, copper and cadmium and provides bet-
ter treatment than other stormwater BMPs for a 
number of these parameters.  Permeable pave-
ments appear to be highly effective for hydrocar-
bon biodegradation, with removal rates of 97-99%.  
In addition, no significant contamination of soil be-
neath permeable pavement has been observed in 
the research.   

One potential issue with permeable pavement is 
that clogging of the pore space will reduce infiltra-
tion rates over time.  A variety of studies suggests 
the following range of long-term infiltration rates: 
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 50% of initial infiltration rate 

 One study of permeable asphalt measured 
a reduction from 100 in/hr to 28 in/hr over 
a period of four years.  

 A study in Florida indicated an infiltration 
rate of 240 inches per year after 6.5 years 
and 42 inches per year after 8 years 

 A long-term infiltration rate for permeable 
pavers of 4.25 in/hr 

 An initial rate of 1096 cm/hr reduced to 
3.32 cm/hr but restored to 105 cm/hr after 
cleaning 

These studies indicate that permeable pavement 
maintains a reasonable high infiltration rate even 
with no maintenance but maintenance is useful for 
maintaining the infiltration capacity. 

Even with all this evidence, the Washington State 
Department of Ecology does not currently recog-
nize any water quality treatment credit for permea-
ble pavements.  But they are supporting a research 
project led by Mr. Hinman at the WSU Puyallup 
field station.  This project is currently under con-
struction and will provide very useful information  

regarding the performance of permeable pavement 
over the next few years. 

WSU Puyallup Field Station 

Mr. Hinman also provided an overview of the work 
being conducted at the Puyallup field station, which 
is becoming a center for LID research and educa-
tion in Puget Sound.  The research will integrate 
civil engineering, soil science, plant science, aqua-
tic toxicology, etc., and includes the following focus 
areas: 

 Bioretention Demonstration 

 Permeable Paving Flow and WQ Re-
search 

 Bioretention Research and Demonstration 

 Permeable Paving Research and Demon-
stration 

 Green Roof 
Mr. Hinman also mentioned that there were excel-
lent graduate research opportunities at the field 
station.  

Please feel free to contact Scott Kindred 
(skindred@aesgeo.com) if you’re interested in 

downloading a copy of the presentation. 

 

Past WA-AWRA President Passes Away  
Past Chapter President, Dale Anderson, passed 
away on March 30, 2009. Dale was active in the 
Chapter during its early years and served as the 
eighth chapter president in 1986.  He also served 
on the AWRA National Board serving one term fol-
lowing his year as President of the Washington 
Section.  Dale grew up in Spokane and obtained 
his undergraduate degree in Biology at Eastern 
Washington University.  Dale was an avid fisher-
man, spending much time throughout his life at 
Priest Lake, one of his favorite fishing spots.  Fit-
tingly enough, he got his Master’s Degree at Wash-
ington State University with an emphasis on 
Limnology, studying under Professor Bill Funk. 

Dale spent his professional career as a Consultant, 
working for such well-known firms as URS, Entran-
co and David Evans Associates.  He specialized in 
water resources and stormwater analysis.  While at 

Entranco, he rose to Vice-President and managed 
a large water resources group at their Bellevue Of-
fice where he serve as a mentor to a number of the 
newer staff. 

Always the humble, self-effacing guy, Dale’s popu-
larity was in evidence as several hundred people 
attended Dale’s memorial held on April 5 in Mill 
Creek.  Jeff Rice, one of Dale’s early-career offi-
cemates at URS, gave a stirring eulogy.  When 
asked to stand up, it was evident that nearly half 
the attendees were former professional associates 
paying homage to this highly respected member of 
the Water Resources Community. Dale is survived 
by his wife, Pam, two daughters, Meredith and 
Elizabeth, and a granddaughter Mackenzie.   

Our Chapter is making a donation in Dale’s name 
to one of his favored organizations:  Ducks  
Unlimited.

Get Involved in the 45th Annual National AWRA Conference! 
Planning for the American Water Resource Asso-
ciation’s 2009 Annual Conference is underway. 
Based on recent upward trends in conference at-
tendance, we are anticipating excellent participa-
tion at this year’s conference. We are committed to 
putting together a technical program of exceptional 
quality, comprising policy and technical-themed 
sessions, presentations, panel discussions and fo-
rums of special interest to the many dedicated re-
searchers, managers, watershed planners, and 
individuals working on water related issues.  

On behalf of WA- AWRA, we invite you to help with 
some of the many activities that are part of plan-
ning and executing a successful conference. This 
is an excellent opportunity for you to give back to 
your profession, connect with your peers, and raise 
people’s awareness of important issues affecting 
us all. We are seeking volunteers to serve on sev-
eral committees. More information and the contact 
information for committee chairs can be found on 
the WA-AWRA website: www.wa-awra.org. We 
look forward to hearing from you! 

mailto:skindred@aesgeo.com
http://www.wa-awra.org/
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2009 AWRA-WA BOARD MEMBERS 

President:  Jamie Morin 
(206) 838-7654 

morin@mentorlaw.com 

Vice President:  Steven Hughes 
(206) 438-2159 

steven_hughes@urscorp.com 

Secretary:  Beth Peterson 
(425) 450-6286 

Beth.Peterson@hdrinc.com 

Treasurer:  Felix Kristanovich 
(425) 827-3243 

fkristanovich@anchorqea.com 

Editor:  Kurt Unger 
(360) 292-2116 

unger_kurt@yahoo.com 

Past President: Jacqueline Klug 
(206) 329-0141 

jsklug@gmail.com 

 
Director:  Dustin Atchison 

(425) 453-0730 
dustin.atchison@ch2m.com 

Director:  Jami Carter 
carter.jami@gmail.com 

Director:  Scott Kindred 
(206) 827-7701 

skindred@aesgeo.com 

Director: Stan Miller 
(509) 477-6024 

samillerh2o@comcast.net 

Director: Darcy Nonemacher 
(206) 213-0330 ext 16 

dnonemacher@americanrivers.org 

Director: Tom Ring 
(509) 865-4946 

ringt@yakama.com 

Director: Cleve Steward 
(360) 862-1255 

csteward@stewardandassociates.com 

Director:  Pete Sturtevant 
(425) 453-5000 

psturtev@ch2m.com 

Director:  Steve Swope 
(206) 329-0141 

steve@pgwg.com 

UW Student Rep: Kelsey Ketcheson 
ketchk@u.washington.edu 

UW Faculty Advisor: Bob Edmonds 
bobe@u.washington.edu   

Call for Nominations for Outstanding 
Contribution to Washington’s Water 

Resources 
The AWRA, Washington Section plans to honor an individual at 
the National AWRA Conference which will be held in Seattle this 
year.  This award will be presented at the conference’s Award 
Luncheon held on November 11, 2009 for outstanding contribution 
to the water resources profession in the State of Washington.  
Current State Chapter members are encouraged to send in a no-
minating letter for themselves or another candidate.  In addition to 
identifying a nominee, the letter must contain an explanation of 
how the candidate specifically meets the criteria listed below. An 
individual need not satisfy all of the criteria to win the award, and 
other appropriate factors brought up in the nomination letter WILL 
be considered.  

 Outstanding contribution or achievement in the water re-
sources field (broadly defined) in the State of Washington.   

 Leadership, so that others are enabled, inspired or organized 
to advance the understanding, management or wise use of 
water resources. 

 Degree of innovation.   

 Interdisciplinary or bridge-building qualities.  

Any person may be nominated for this award, but only current 
State Chapter members may submit a nomination.  The nomi-
nation letter or e-mail must be received by July 15, 2009.  The 
winner will be awarded a handsome plaque commemorating the 
honor.  In addition, the AWRA Board will make a donation to a wa-
ter-related, nonprofit organization of the individual’s choosing.  

You may submit your nomination to: 

Peter Sturtevant 

Awards Committee 

c/o CH2M HILL 

PO Box 91500 

Bellevue, WA 98009-2050 

psturtev@ch2m.com 

There are lots of people out there working hard to protect and en-
hance Washington’s water resources.  This is your chance to 
bring some much-deserved recognition to one of them. 

 

Get Involved with WA-AWRA!  

There are a number of ways to become a more active member of 
the Washington Section of AWRA. Members are encouraged to 
volunteer for a section committee, submit newsletter articles, 
mentor a student, contribute content to the section’s website, and 
get involved with the 45

th
 Annual AWRA National Conference! 

Contact any of the WA-AWRA Board members to get involved. 

mailto:morin@mentorlaw.com
mailto:steven_hughes@urscorp.com
mailto:fkristanovich@anchorqea.com
mailto:jsklug@gmail.com
mailto:dustin.atchison@ch2m.com
mailto:carter.jami@gmail.com
mailto:skindred@aesgeo.com
mailto:dnonemacher@americanrivers.org
mailto:ringt@yakama.com
mailto:steve@pgwg.com
mailto:ketchk@u.washington.edu
mailto:bobe@u.washington.edu
mailto:psturtev@ch2m.com
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2009 Membership / Change of Address Form 

( ć please circle, as appropriate Ĉ ) 
 

Annual membership in the state chapter costs $25.  

Name___________________________Position___________________Affiliation________________________ 

Street Address________________________________City_________________State________Zip_________ 

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

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

Ç Check if you would like to be actively involved on a committee:   

 You will be contacted by a board member. 

2009 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.) 
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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 disciplines.  
Individuals interested in water resources are encouraged to participate in the activities of the Washington Section. 

 


