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Here are comments from King County on the Human Health topic forum draft discussion
paper. These are organized in three sections, from the general to the particular. The first
section provides high level answers to key questions for the county; the second section
offers the county’s general concerns on the topic as presented in the paper; and the last
section provides specific notes on gaps, inaccuracies, or particular points of concern.
Wherever possible and appropriate, we have included references to back our comments.
Thanks for considering our comments as you revise the paper and move it into the
integration phase.

County Questions for Review

Is the paper thorough, accurate and telling the truth? Are the conclusions grounded in
Jfact?
¢ Generally OK- details may be questionable in some places. There are specific
areas where there may be errors, or blanket generalizations that are not accurate —
see attached detailed comments. Below are a few examples.
o On page four, the statement about bottom fish consumption by Pacific
Islanders and Tulalip and Suquamish Indian Tribes is not supported by
facts. (see reference in attached document)
o Consumption risk focused on children -- should include pregnant women
and immune compromised individuals as well
o Reference to hydrogen sulfide as a threat is not accurate -- better
characterized as a nuisance

Does the paper lay out the major threats as they pertain to Puget Sound and King
County Action Areas succinctly?
e There is no context provided for the threats -- they are all treated essentially
equally
How severe are the threats?
What are the priority threats?
Should discuss threat in the context of dosage
The lack of context may lead people to anger about the issues rather than actions
The first section of the paper does not adequately distinguish between threats that
pose a “serious risk” vs those that may be considered as “risk” or “concern for the
unknown.” This is important as it will be helpful in establishing priorities, for
action and research.
e There are other areas where there are some concerns with how threats are
characterized — please see the attached comments.

Does the paper propose solutions and the key factors influencing their implementation
Seasibility? Are the solutions likely to be effective? If not why?
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Progress indicators should be linked to the specific threats

Should recognize and make distinctions between short and long term threats
(pathogens compared to toxins) that may lead to more apparent and observable
actions and results

Measures should be identified that have meaning to the public

Measures -- should identify progress measures and outcome measures and be
clear which is which

The paper discusses potential solutions, but does not address implementation
feasibility. We understand that implementation is not the intent of the paper, but
suggest it is important to consider implementation in considering strategies (not as
an afterthought).

A key element missing from the discussion is a quantification of the various
sources of the threats, or at least their relative importance, which is important in
order to prioritize action. Are the biggest sources stormwater? Septic? Cruise
ships? Most likely, to be effective, solutions need to address biggest sources (or
those that can be addressed most cheaply, if the cumulative reduction is big
enough). If the knowledge of contribution is an information gap, this needs to be
addressed quickly in order to know if actions will be effective.

Are there other existing programs and models that are not covered as possible solutions
that we can share? If so, what do we know about their effectiveness?

Industrial pre-treatment program has resulted in measurable improvement in
biosolids quality

Source control inspections

Brightwater-advanced waste water treatment and water reuse.

Pharmaceutical take back program

Catch basin cleaning program

Spokane River basin-PCB loadings from stormwater-implications for Puget
Sound

Seattle drainage ordinance

King County’s Combined Sewer Overflow program

WA Department of Ecology urban waters program

Product bans

Should emphasize source reduction and manufacturer responsibility programs. It
is often the case that preventive measures are less expensive than cleanups. There
may be models under development in solid waste and other fields that may be
useful or under development (for example, pharmaceutical take-back programs,
computer take-back programs).

See attached detailed comments

Where criteria for prioritizing actions are proposed, are they appropriate and
sufficient? Are there other criteria to consider? Where applied to suggested actions, do
the results of their application make sense?

King County Comments on Human Health Topic Forum Discussion Paper
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o Characterize what things are currently being done, but could be done
better
o And what else could be done -- new and innovative thinking

¢ Distinguish between short term and long term problems

e Some prioritization should be given to short-term threats that may be addressed
quickly

e Prioritize threats that have both ecological and human health impacts -- look for
actions with multiple benefits

¢ Should recognize that some threats may never be completely eliminated

e [tis telling that the prioritized goal is prevention of advisories, and toxics and
pathogens are singled out.

e Appreciate and agree with the emphasis on source control (importance of
preventive solutions).

e Cost-effectiveness should be emphasized more; it may drive some data gathering
efforts as well as actions. What are the sources of toxics and pathogens, and what
is the comparative cost to reduce contributions from these sources?

e s speed important? Should actions be prioritized that can be implemented easily
or at little cost?

¢ Implementation feasibility (particularly if speed is desired) may be important.

e The criterion “the action eliminates the threat” may not be useful. Many actions
may reduce or partially eliminate the threat, but cannot do it alone or completely.

e The criterion “the action addresses threats with the highest potential severity of
endpoint” is not clear. What if the action does not address it very effectively?
How is severity of endpoint defined?

e Sustainability should be considered — do actions make sense from long-term
pressures, including project population increases and/or other changes in the
ecosystem?

e Consistency with other topic forum criteria (and solutions), the potential to get
ancillary benefits such as habitat, water quality may be important. May be need
to prioritize actions among these different criteria.

e At the Topic Forum work session, the concept came up of a wider scope of human
health issues (e.g., air quality-related respiratory issues) that should be addressed
by the Partnership. Such a broadening of the efforts might dilute or render
ineffective the efforts to address Puget Sound-specific issues. This would be a
concern for the Partnership’s effectiveness and should be avoided.

What are possible implications to county departments and divisions (cost and resource
impacts and on lines of business)?
e Need to be aware of the choice of words and the implications -- For instance
“not fully addressed” suggests that the problem can be fully addressed, which
could have significant impacts to wastewater treatment operations and costs
¢ Given that much of the shoreline and nearshore development and impacts in
King County are under the jurisdiction of other municipal governments, there
will be a heightened need for inter-governmental coordination and
cooperation
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e Stormwater management implications for the rural areas
® Transportation impacts
o Road and fleet maintenance
o Need to change transportation habits?
Increase pressure to monitor at a time when resources are dwindling
Increased pressure to open more urbanized waters to shellfish harvest
Increased attention on repairing and replacing old septic systems
Potential that scarce public resources may be directed to Puget Sound
recovery at the expense of other social programs -- how to assure that equity
goals are part of the recovery effort
e How does the PSP agenda link to the climate change initiative?
Potential impacts — emphasis on source control is good
¢  What about statement: more stringent standards should be applied to
wastewater? “‘all known and reasonable available treatment” AKART?

General Comments

We appreciate that pathogens and biotoxins were recognized in addition to chemical
toxicants. We would recommend some general acknowledgement regarding the
differences in health effects; i.e., pathogens and biotoxins are more associated with short-
term exposures that can then result in health effects (sometimes very severe) as opposed
to chemical toxicants that tend to be more associated with long-term exposures that can
result in both cancer and non-cancer health effects. Throughout most if not all of Puget
Sound it is unlikely chemical toxicant levels are high enough to result in effects from
acute exposures whereas pathogens and biotoxins can results in effects from acute
exposures. This should be taken into account when prioritizing efforts. More monitoring
by location and frequency might be needed for pathogens and biotoxins compared to
chemical toxicants in biota, water and sediments.

When discussing health effects or risks, the benchmark that is being used should be
discussed. What is the unacceptable excess cancer risk threshold, non-cancer threshold,
number of incidences of illness from pathogen exposures, etc. Also, risk is dependant on
both exposure and toxicity. Exposures differ for different activities and populations
using a resource. A low frequency and duration of exposure might be safe whereas the
higher exposure frequency and duration might not be safe. This needs to be made clear.
Not all users of Puget Sound resources may be at risk. More discussion of degree of
exposure should be added.

More of data quality needs to be made available. How old is the data? Have the data
undergone some level of data quality assurance review? Where detection limits adequate
for non-detected chemicals (e.g., PAHs in shellfish)?

We agree that exposure to toxic contaminates, pathogens and biotoxins from the

consumption of seafood from Puget Sound likely to be more of concern than exposures
from direct contact (dermal contact or incidental ingestion) with water (e.g., swimming,
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SCUBA diving) or sediments (playing in the mud at the beach). Direct contact with
water likely more of concern if nearby combined sewer overflow that has recently been
discharging due to storm event. Exposure to pathogens more likely an immediate health
concern in these cases.

Recommend data be gathered or generated for seafood and other meats from grocery
stores so that we can understand how risks compared to eating seafood from Puget
Sound. It may be that for some food types, the risk is similar or greater from grocery
store seafood/meats than that from some or most parts of Puget Sound (exceptions maybe
urban bays and contaminated sites under investigation/clean-up). It would be
inappropriate to tell resource users (tribes, immigrant populations, recreational fishers) to
obtain their seafood/meats from grocery stores rather than Puget Sound if the risks are
similar or greater from grocery stores. We need to put toxics in Puget Sound seafood in
perspective to other foods people consume.

Also need to evaluate atmospheric contribution of chemicals (e.g., PCBs, mercury) from
global sources that will be difficult to change. These contributions may result in some
level of risk for populations that consume large amounts of seafood (e.g., tribal
populations). Higher priority should be given to sources we can affectively reduce.

When statements are made that say, “should not harm humans,” harm should be defined.
Also when say fish and shellfish are “safe” to eat, safe should be defined. It may not be
possible reduce cancer risk to 1 in 1,000,000 (if this defines “safe’) for populations that
consume large amounts of seafood. Typically, these risk levels are found at levels below
background, especially urban background levels.

It should be recognized that elimination of all risks is not possible. There are some
sources of chemicals out of our control or that will always exists in urban areas because
of diffuse sources. The growth management act increases density is urban areas to
protect rural areas. One affect of this is more hardscape and less green-space in these
areas and that results in more urban runoff.

Specific Comments
Page 3: Sources of threats seem too broad and not well developed. Point and nonpoint
source discharges — stormwater, septic, ships, etc. Somewhere the document should lay

out what is known about the relative contribution of these to the various threats.

Pg 3, Section A: Another group of chemicals that should be highlighted are
dioxin/furans.

Decline in availability of food sources are due to many factors and this implies it is due to

toxics but habitat loss, over harvesting, etc. also attributes to decline in food resources.
(comment applies to text on pg 7 as well)
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Pg 4, Section B: Recommend more than one reference is needed to support the statement
that consumption of fish, shellfish, etc represents the most significant human health
exposure to toxic contaminants, pathogens and biotoxins. We agree with this statement
but more references are needed to support this statement. They could reference findings
from other health assessments such as Lower Duwamish Waterway. Mercury and
dioxin/furans should be added to the list of highlighted toxic contaminants.

Disagree with statement that tribes and immigrant populations consume a greater dietary
proportion of bottomfish. Based on survey of Asian Pacific Islanders (Sechena et all
1999), shellfish followed by finfish (not bottom fish) composed the majority of dietary
preferences. This same survey data was evaluated for LDW but adjusted by EPA for
self-harvesting from within King County by these populations and shellfish composed the
majority of the dietary preferences (Windward 2007). Tribal surveys for the Tulilap and
Suquamish tribes show shellfish and anadromous fish compose the majority of dietary
preferences (Toy et al 1996; Suquamish Tribe 2000) not bottom fish.

Recommend be more specific than just “Concentrations of contaminants in resident
Chinook salmon are also of concern.” Please be specific as to which ones.

Page 4 (pages are document, not PDF pages — first bullet — only mentioned children for
special risk, should also include pregnant and imuno-compromised. Also shouldn’t long-
lived shellfish be included (geoducks)

Page 5 — additional sources of contamination 1) resuspension or removilization of
chemicals contaminants during dredging or sediment disturbance; 2) Chemical
Remobilzation from freshwater to saltwater?

Pg 5, Section B: Recommend list out types of seafood largely consumed. What types of
data are available? Which species tested, which classes of chemicals, pathogens, and
what areas of Puget Sound have been sampled (maybe able to do most in map).

When discussing air deposition as source, please include dioxin/furans in the chemical
list.

Pg 6, Section B (Emerging Chemicals):

Sufficient toxicity data needs to be available to adequately evaluate emerging chemicals.
Evaluating risks from synthetic hormones, antibiotics, and other pharmaceuticals is very
challenging because people use all different kinds of pharmaceuticals (both over the
counter and prescription). It is difficult to evaluate risks from these chemicals from
Puget Sound seafood because of the additive risk from intended use of these chemicals by
various individuals cannot be taken into account accurately. Because of these two
concerns (sufficient toxicity data and difficultly in knowing individual use), higher
priority should be given to pathogens, biotoxins, and PBT chemicals (e.g., PCBs,
mercury).

Pg 6, Section B (Direct Contact with sediment and water):
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Please be more specific about what chemicals pose risk from direct contact with water
and sediment and supply more references. I suspect these risks (those associated with
chemical toxicants) tend to be very low in most areas of Puget Sound. Risks due to
pathogens are more likely if located by sources. The frequency and duration of exposure
is also important in understanding these risks. More is needed here to understand degree
of risk and what exposures relate to these risks. This is important to understand when
prioritizing work.

Page 6 — Characterization of Emerging Contaminant as “serious risk’ is perhaps
exaggerated at this time — “risk or of concern” is more appropriate.

Page 6 - This statement seems too broad and is contradicted on page 12: “Direct contact
with sediment, water, or biota contaminated with chemical toxics and pathogens within
Puget Sound and on its beaches poses a human health threat, although not as great as that
posed by consumption of contaminated fish and shellfish, because the magnitude of
exposure is less significant. “

Page 6 — their use of the term “Emerging Toxic Contaminants” defined as ... include a
variety of chemicals found in stormwater and wastewater discharges (such as synthetic
hormones, antibiotics, and other pharmaceuticals), as well as perfluorinated compounds
(PFCs).32,33,34,35,36” first, is over broad and second, not all are know or suspected to
be “toxic”. There has been a tendency but some groups to label all EDCs or other
emerging issues “toxic” and this is just not accurate, as well as the term “Toxic” to some
means Acute or Chronic toxicity, to others many mean others things. This general use is
overly broad and alarming without balance or distinction.

The paper over all may benefit from a section discussion the various meaning so ‘toxic’
for clarity.

Page 7 2™ bullet: Hydrogen sulfide, in the quantities produced by decaying seaweed, is
not a human health threat. Quite likely a nuisance but, highly unlikely to pose any
documented health effects beyond that. Does not belong on this list.

Pg 7, Section B (direct contact): Please clarify what is meant by “freshwater drainages.”

Pg 7, Section C: More supporting information (summary tables and/or figures) are
needed to support the statement that there is reasonable certainty in characterizing human
health risks from seafood consumption. How many species have data available and from
what areas? Are these the species frequently consumed? Were detection limits adequate
for non-detected chemicals?

Page 7 — the characterization of danger from - “Beaches or coastal waters as seaweed
and other organic material decompose, producing hydrogen sulfide;” seems incorrect.
While it may smell, the seaweed breakdown is not creating or unleashing toxicity and the
H2S is not harmful in such quantities.
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Page 7/8 — the document’s section on Certainty of Concern: Health Related Pathogens
does not mention any numbers regarding recreational beach closings. It is suggested that
to give a sense of the magnitude of the issue (i.e., certainty that there is a problem), there
should be some data on beach time lost or numbers of illnesses reported.

Likewise the Biotoxin section gives no sense of magnitude so how can any certainly be
gained that this is a problem? And these are only discussed in shellfish, not in any other
consumable organism.

In the Metals section of this certainly sections they should specify is they are making
their conclusions based on straight comparison of tissue data to HH standards or other
standards. They should also mention some comparison to higher Tribal consumption
rates if their analysis takes into account consumption rates.

Pg 7 and 8, Section C (pathogens and biotoxins):

To the extent possible, expand on pathogen and biotoxin discussions. These are
important for short-term exposures and health impacts. What percent of areas are
monitored? Is it sufficient to inform and protect the public? Should more funding be
made available because of insufficient monitoring?

Pg 8, Section C (metals): This section could be improved by focusing the discussion on
water, sediment and then biota. A figure/map would help this discussion so that the
spatial scale (and temporal scale) of available data could be better understood. Scale is
important factor for water and sediment data. Urban bays likely have different levels
than, for example, the Central Basin, and therefore exposures and risks will differ in these
areas. This is important to understand when prioritizing efforts.

The LDW found risks from consumption of clams from inorganic arsenic and
carcinogenic PAHs. More information is needed to understand risks toxicants from
consumption of clams from other areas.

Page 8 - Natural pathogens. Here is the first attempt at context, “two or more confirmed
VBM illnesses annually w/in the past three years”, but is it two or more illnesses?
Presumably there’s documentation if we’re citing it as ‘confirmed’, so which is it? Also,
it isn’t clear to the non-microbiologist if VPM is a result of human activity/urbanization
or if it’s natural, (i.e., from the natural environment).

Pg 9, Section C (PAHs): Agree it is unlikely these chemicals will be of concern in fish
because they can metabolize them but shellfish do not. Therefore, the adequacy of
detection limits for PAHs should be checked

Pg 9, Section C (Fish Consumption rates): There are data available from a study on

Asian Pacific Islanders. And some creel surveys from Puget Sound for recreational
fishers.
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More data should be gathered on human recreational use of the areas around Puget
Sound. This will help understand patterns of use by different populations and regions.

An inventory of beaches frequently used, shellfish harvest areas, fishing areas and species
harvested would be helpful. This information can be used to help prioritize areas for
further study and/or improvement.

Page 9 — mention of concerns from PBDEs is presented but there are no current
standards to our knowledge, so they should identify what they are using to determine risk
here. It may be related to the fact that PBDEs have a structure and properties very similar
to PCBs — if so they should say that is their reasoning — again characterizing the nature of
their certainty.

Page 9 — Sediments section should note that for tribal fishing or any other human
activities where this is a greater likelihood of exposure to sediments cares with it a larger
possibility of human health risk. KC WTD Green Duwamish CSO WQA has analysis of
this and showed increase human health risk to net fishers.

Page 10 — Data Gaps — section Biotoxins, the document discusses one Vibrio
parahaemolyticus, but not the other one mentioned earlier Vibro Vulneficuis. Also
mentioned others ones but does not list them — seem like this sections could benefit from
more substance.

Page 10 — these sections refer to shellfish but go on to talk about other species separately
which are also ‘shellfish’ so it suggests that the ‘shellfish’ section may only be referring
to bivalves (clams, oysters, mussels) and perhaps should be clarified

Pg 10, Section C (Toxics in water column): While I agree more information is needed on
toxics in water column, it must be recognized this is a large task. Here is where use
surveys/information would be important to help prioritize study areas.

Page 10/11 — Toxics in Water Column and Freshwater - should also mention KC data as
available and perhaps should say that while data is limited, the data available has not
typically or yet been analyses with HH issues in mind.

Page 11 — the section on Reference conditions — is presented without context until you
read on to the next sections. It does not appear meaningful part of section.

Page 11 — Effectiveness Monitoring — This section should talk about what is meant by
effectiveness monitoring before stating that it would be useful. Such a concept may be
premature since the question of health risk in most cases, is not settled so knowing if that
risk is significantly reduced is perhaps, not possible.

Page 11 Current Status, Part A. Bullet 2: "Should not harm" is very ambiguous and
essentially unattainable. There is "risk" involved with every aspect of human use and
enjoyment of Puget Sound and its resources. The document should specify (in its
management objectives) what the acceptable level of risk is. E.g. 1 in 1,000,000 excess
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risk of cancer. The management options listed later should then be connected to these
allowable risk levels.

Page 11 — Effectiveness monitoring. Once I read the entire paper I came back to this
because it isn’t clear how this might be accomplished.

P. 11 top of page — Add new statement — Groundwater toxics entering Puget Sound --
with same statement as made for freshwater toxics.

Page 12 — this statement is misleading: “Other areas, typically urban embayments like Elliott
Bay, and those in close proximity to hazardous waste sites or wastewater outfalls, have advisories
for no or limited consumption based on toxic contamination levels.” - since hazardous waste
sites advisories will be based on toxic hazards where as wastewater outfalls will be based
on a broadly applied concern for pathogens. Very different issues effecting different
organisms and human uses.

Page 12 — this statement could also use some modification: The best shellfish conditions
and classifications are in rural areas, where there are few sewage treatment and stormwater
outfalls. There are often other inputs that will affect water quality in rural area (e.g., Hood
Canal, septic system contributions, overland stormwater runoff) so that such a blanket
statement is not useful.

Page 12 — discussion of beach monitoring should be clarified that it only represents
pathogen monitoring. Also the statement: “Some areas have good water quality; other
beaches located in proximity to urban areas, marinas, and/or wastewater outfalls often have poor
water quality conditions that have potential to pose a threat to human health through direct
contact’, again does not seem to be fully substantiated or is generalizing because the
beaches in relative proximity to KC outfalls, that KC monitor, are not usually have poor
water quality. Therefore the general presumption may not be backed up with fact and
should thus be modified.

Page 12 — The Tribal use section should also mention that while some areas are restricted
other areas that are not are being used and evidence it beginning collected that tribal
members, consuming high quantities of shellfish, are showing high body burdens of
metals.

Page 13 — Table S2.1 and S2.2- Wastewater system industrial pretreatment - is a Source Reduction
as well as management of exposure. Table could also include State Surface Water
Quality standards and TMDL regulations as Source Reduction.

Page 13 Table S2-1: The first 2 rows should be labeled as source reduction management
approaches and well as threat exposure management.

The Sediment Quality Standards, MTCA cleanup standards, spill response programs, and

(not listed) dredged material disposal standards do not fully address bioaccumulation of
toxics into biota.
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P. 13 Table S2-1 — Add “groundwater protection” to row with stormwater management
(six up from bottom of page)

Page 14 Table S2-2: Product bans like that on deca-PBDE should be listed as a source
reduction option.

Page 14: Is this how effectiveness is currently measured or can be measured? Are trends
in water quality really as relevant here (maybe it is indirect), as point of this paper is
human health, others are more clearly human health

Page 14: Cite on #2 on chart S2-2 — what indirect evidence?

Page 16: Table P1-1 — this is examples or a complete list? Is this prioritized as to what is
most effective?

Pg 17, Section A (Table P1-1): Are CSO control plans included as part of one these? If
not, it should be added.

P. 17 Table P1-1 — Add “groundwater management areas’” next to watershed management
plans in last row (bottom of page)

Page 18: This table is not useful in terms of prioritizing actions. Many of the actions it
implies would be very costly.

Page 18 — Table P1.2 — this statement should have both Biotoxin and pathogen checked -
Although all commercial shellfish areas and most major recreational beaches are regularly tested for biotoxins and
pathogens, some beaches are not included in existing programs. In addition, monitoring covers only a portion of Puget
Sound shoreline areas.

Pg 18, Section B (Table P1-2): Stormwater permits are only now starting to require
monitoring in surface waters and in some cases, stormwater discharges

Page 18 — Table P1-2, “Threats Not Fully Addressed”. The wording of this implies that
these threats can be fully addressed and aren’t, and it isn’t clear that they can be or should
be. For example “Not all chemicals present in wastewater are either monitored or
addressed by NPDES permits”, should all of them be monitored, tested for, etc., should
all of them be addressed in NPDES permits? Or the next one...”emerging chemicals...
are not being addressed by existing programs.” How should they be ‘addressed’, are we
talking about acknowledging their presence or something else in the face of limited
understanding? This section should be carefully crafted and be clear (i.e., do they mean
known toxics that should be monitored, etc.). Even with clarity, it’s mind boggling to
consider what this might cost.

Page 19 — Section C. The examples seem weak and their effectiveness has not been
documented. Maybe this section should either cite some of the innovative models being
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developed in Europe, or the paper should recommend this be further explored as a ‘gap’
in knowledge.

Page 20 — Section A. The examples don’t include enforcement of building codes that
limit stormwater runoff. It’s later in the paper, but there is evidence this can address
some identified threats (SPU has studied in their system). The paper doesn’t answer why,
and states that “it’s unknown if the effectiveness of these programs has been
documented.” Again, can we cite examples from here and abroad?

Page 20 — under Source Control the current municipal source control/pretreatment
programs continue to show (at least KC does) measurable reduction in metals from the
waste stream that the treatment plants must treat.

Pg 21, Section B (gaps):
The quality of existing data needs to be evaluated (see general comments).
Do we understand the cause of biotoxins such that we can reduce the occurrence of them?

Page 21: I agree that closing gaps in existing 'pollution' management programs is where
some of the greatest gains may be achieved. However, there seems to be a disconnect
between the bullets listed on the bottom of page 21 and the limitations of existing
management programs shown on Table P1-2.

Page 21, under cleanup programs: “Ecology’s Toxics Cleanup Program has been
effective at moving sites toward cleanup” is not very informative. Is it moving fast
enough? Are there too many sites for this program?:

P. 21 Section B Gaps — Add “Groundwater monitoring and evaluation of groundwater
quantity and quality and evaluation of discharge to Puget Sound”.

Page 22 — The shellfish in this comment should also include shrimp - Although a study has
been completed for Puget Sound on chemical contamination of fish114, a parallel study for shellfish
(including crab) has not been completed. Also, I believe earlier the text indicated that there
is also a gap in study of some finfish as well.

Page 23 — This section should also mention the gap in knowledge regarding the other
Emerging contaminants of concern including pharmaceuticals, personal care products,
and soaps and other household products with contain chemicals that may have other non-
typical effects still being studied worldwide and that this will be a data gap for a long
time and something that will not be able to be filled locally.

Page 23: Reduce pollutant discharges —“more stringent standards should be established

for wastewater” — seems too broad and premature, given the lack of knowledge of the
relative importance of wastewater.
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Page 23:, General comment — Many of these actions call for more funding — which will
be difficult to obtain. Which, among these, is relatively more important, or are they in
order of priority?

Pg 23, Section C (strategies): Need to understand source and movement of toxicants
within food web and abiotic media to know where to focus work to improve conditions.
Land use will affect inputs to the system (urban areas have more inputs than rural area for
most toxicants). Work with businesses to have spill prevention programs and work with
them to keep catch-basins cleaned. How do air emissions from industries affect
atmospheric inputs to Puget Sound? Public education in product use and disposal and
funding to help lower income families properly dispose of products.

Pg 23, Criteria for actions: Why are biotoxins not included in first bullet?

In second bullet, do we know what to focus on, which chemicals, pathogens and their
sources. Are their sources something we can control, especially in urban areas or if from
global source?

Pg 23, Criteria for actions: It may not be possible to eliminate some threats (see general
comments).

Pg 23, Making Progress: Some of these do not seem like measures to see if we are
making progress but rather steps we need to take so that we can then find ways to
measure progress. What would be the indicators of making progress? X% reduction in
shellfish bed closures, increase in consumption of residence salmon (change health
advisories), X% reduction in biotoxin occurrences, X% reduction in PCB levels in urban
bay fish, etc. Others such as “increased resource harvest options” could be more specific,
such as 10% increase in 5 years to 50% increase in 10 years.

Page 23 Section C: There is no mention of enforcement in this subsection. Many older
septic and stormwater systems are poorly maintained (according to urban legend which
may or may not be true). Whether this is due to lack of funds, ignorance, or neglect is
unknown. But one missing aspect of the management of older and under-functioning
sewage and stormwater systems is enforcement of existing rules and regulations.

Page 23 — Section C. These are pretty much saying that everything we’ve been doing is
adequate if we just do it more/better. Is that where we want to be? If so, bullet two needs
to include improved inspection programs to ensure regulations are being met in
construction and follow-up to ensure the on-site controls are operating as intended.

Bullet five is review and update the list of PBTs, but this doesn’t address the criterion
that says “The action directly addresses reduction of the origin or threat.”.

P. 23 Section C specific strategies — Add “Complete and implement groundwater
protection plans. The lack of information on the quality and evaluation of discharged to
Puget Sound needs to be addressed both as a public health issue and a water supply
issue.”
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Page 24 Progress indicators: The establishment of current baseline conditions, a set of
indicators, coordinating across jurisdictions, and closing of data gaps is not "progress."
Those are merely intermediate scientific and bureaucratic steps to a cleaner Puget Sound
ecosystem. Many of the listed indicators are obtuse and several of them are merely
indicators of greater/perfect knowledge. Successful management will need to accept
operating under conditions of uncertainly regarding toxics and bacteria sources,
pathways, and potential solutions.

The following are much simpler and more directly indicate progress and successful
management of the key human health risks listed in question 1:
1) Declining concentrations of bioaccumulative chemicals in fish;
2) Fewer fish advisories and/or the relaxing of consumption limits;
3) Fewer Pathogen, PSP and Domoic acid shellfish closures and/or shorter duration
closures;
4) Fewer swimming beach closures due to pathogens or risks from direct contact
with water/sediment.

References:

Sechena, R., Nakano, C., Liao, S., Polissar, N., Lorenzana, R., Truoug, S. and Fenske, R.
1999. Asian and Pacific Islander Seafood Consumption Study. EPA 910/R-99-003.
Seattle, WA.

Suquamish Tribe. 2000. Fish Consumption Survey of the Suquamish Tribe of the Port
Madison Indian Reservation, Puget Sound Region. Suquamish, Washington, 87 p.

Toy, K.A., Polissar, N., Liao, S. and Mittelstaedt, G. 1996. A Fish Consumption Survey
of the Tulalip and Squaxin Island Tribes of the Puget Sound Region. Tulalip Tribes,
Dept of Environment, Marysville, WA.

Windward. 2007. Lower Duwamish Waterway Remedial Investigation; Draft. Seattle,
WA. November 5, 2007.
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Water Quality program Comments on

PSP Human Health paper

Page

| Paragraph

| Comment

Bigger Deal Comments

Overall

There needs to be more discussion of keeping toxics out of
products and the waste stream. Higher success at doing this and
much more measurable than any controls on waste treatment
systems.

Overall

There are many more source control programs and they should
be highlighted since source control is critical to keeping toxics
out of the waste stream

Overall

Discuss the health benefits of eating fish. For example, on page
11 there should be a link to habitat and the number of fish.

Overall

The role of TMDLSs needs to be included. There are TMDLs for
toxics and pathogens (shellfish). For example management
approaches on page 13, table S2-1 and page 20.

Overall

Shellfish protection districts should be included.

15

Table

The table needs to include the treatment of wastewater for
pathogens. Think of how many pathogen problems there would
be if treatment plants were not disinfecting!

18

Table Row 2

Here and elsewhere, on-sites and WWTPs are treated very
differently. There should be a conscience effort throughout the
entire paper to look at these in an unbiased manner. In this case,
toxics and nutrients discharged by WWTPs were included, but
the toxics and nutrients discharged by onsites were not.

Accuracy and edits

Direct
contact

The paper skips over swimming in contaminated water.
Pathogen pollution in waters used for swimming or wading
needs to be specifically included here.

3

Delete “although not as great...” clause or cite a source

Last bullet

“Freshwater drainage” means rivers or streams to most people.
If we’re talking about the point where rivers or streams enter
puget sound, we should state that. If those rivers or streams
have pollution problems, they should be resolved before they
enter the marine water.

Sentence
after last
bullet

The enterococci values are “safe swimming thresholds’, not
water quality standards. It also applies to only to the marine
waters (which should be assumed, except the previous bullet just
talked about freshwater drainages). The paper should use 2006
and 2007 data. Contact the BEACHES program for more
information.

Under “C”

The first sentence, “The certainty of understanding relating to
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Page Paragraph Comment
characterizing human health risks varies” is very confusing.

12 5 Beach monitoring is conducted by DOH and Ecology.

12 5 The sentence “In March 2008, caution advisories for swimming
were placed on seven recreational beaches in Puget Sound” is
not a good summary (merely a snapshot during a time when
swimming isn’t very popular). Contact the BEACH program for
a better statistic.

13 Table The “Management of Threat Exposure” is very broad and
includes preventing the pollution (i.e. killing pathogens at
WWTPs) and preventing human exposure (fish advisory) that
don’t prevent the pollution. This column should be divided or
those things that prevent pollution from entering the
environment and should be grouped with “source reduction”.

17 Table Row | Include an “X’ on the pathogen column for the Cruise Ship

second from | MOU.
bottom

18 2nd bullet The state’s current use of a default assumed fish consumption
rate is 6.5 grams/day not 17.5

18 1% bullet Stormwater permit holders are not required to meet water
quality standards for pathogens and toxics. There should be
more to this that explains they are required to implement BMPS
but do not know of BMPS that completely manage all of these
contaminants from stormwater

18 Table Row 5 | This is a little strange. The PBT regulation doesn’t address
those toxics not identified as PBTs, but they are included in
other general toxics reduction efforts.

18 Table Row 7 | The state water quality standards use a fish consumption value
of 6.5 grams per day.

19 Toxics There are lot more toxics and pathogens programs around the
world that could be cited (such as WWTP and onsite advanced
treatment, monitoring, and maintenance)

22 1% bullet The message the paper is probably trying to convey is “Clean up

middle of the pollution problem, don’t just issue advisories not to eat the
the page fish”. The bullet doesn’t actually say that.
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Topic: Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs
From: Stewart Toshach -NOAA/NWFSC

Data/Information Management Needs ldentified in Puget Sound Partnership Topic Forum Papers and Suggestions for Further Work to
Identify and Document Needs.

Introduction

I am providing this analysis for your consideration as | thought it would be useful to the Partnership as it decides how to proceed on
data management.

In any science based decision making enterprise, such as that proposed for the recovery of the Puget Sound by 2020, it is critically
important to identify, plan and provide for information management practices, services, tools and technologies.

Identification of actual data and information needs is an important step to be completed before investments are made in system
changes or improvements.

The Puget Sound Partnership (PSP) recently published 7 separate Topic Forum papers for public discussion. Through some basic
analysis the papers offer a “‘window’ into some of the data that could be needed for Puget Sound science and recovery decisions. The
papers also reveal that more work is needed to define data/information management needs.

Analysis Method:

Each paper was searched for the use of common data or information management terminology as follows: “data management”,

information management”, “data quality”, “data gaps”, “data inventory”, “data” and,"database”. Table I shows the number of “hits’
for the use of each term are shown in Table 1.1

! This analysis has not been reviewed.
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Then each of the ‘hits’ was reviewed for the context of the use of the term. Where the use of the term identified a possible data need
such as at page 8 in the Human Health paper —“Most of the data characterizing metals are from sediment sampling programs. There is
less information characterizing metals in the water column” the need was compiled in Table I1. In addition a brief summary of the
possible need was written, eg “More data needed on metals in water column. Lack of Comprehensive data”

Note that when a report stated, for example in the Risk Analysis paper at page 8, “We briefly summarize methods and data sources for
each ecosystem attribute below.”, this comment did not constitute a data or information management need so was not compiled into
Table II.

Analysis Results:

While Table I shows some 387 references to common data management terms the great majority of these references are for generic
uses of the terms and do not identify needed improvements to data/information quality, systems or gaps.

Table 11 shows approximately 60 information or data management needs. They identify a typical range of needs from data being
inadequate to establish certainty to data not being collected at all to the need to specific data bases to the need to link data to
management objectives or principles. Each of these is instructive but they do not define the extent of data or information management
needs. In part this is because of the limited questions that were posed to the Authors of the Topic Forum Papers. No questions
specifically asked authors to address data management or information management needs. In addition the authors were all asked to
answer questions within their specialty or discipline. None were asked to identify needs or gaps with respect to our Puget Sound wide
capability to integrate data across multiple disciplines. Therefore it could appear as if integrated cross-discipline data is not needed —
which is unlikely to be the case. This is understandable for a couple of reasons. Few if any information specialists have participated
as authors in the Topic Forums and the task of understanding how all of the Topics relate to each other is, in fact, a future topic. The
Partnership may want to consider including data/information specialists in this upcoming discussion.

The results are instructive and helpful but they are insufficient for the purpose of designing, providing or locating data/information
management practices, services, tools and technologies to meet Partnership science (or management) needs. Other methods such as
focus groups, surveys and interviews are typically used by data/information management professionals to define data needs within and
across disciplines. When put together these are called information needs assessments. In conventional data/information management
practice these are considered to be a prerequisite before data/information management investment decisions are made.

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs 2



Puget Sound Partnership
Human Health Comments
4/14/2008-5/9/2008

In addition to local knowledge about specific Puget Sound Data/Information management needs there is a wealth of information from
needs assessments prepared for other environmental recovery efforts that are similar in size and scale to the proposed Puget Sound
recovery. These assessments and the lessons learned from deployment are interesting and instructive and could provide valuable
information to the PSP as it decides what information and data management practices, services, tools and technologies are needed to
support Puget Sound Recovery.

The Puget Sound Science Panel has a task at @ RCW 90.71.280 (1) b *“...to assist in developing an ecosystem level strategic program
that: (i) addresses monitoring, modelling, data management and research...”, and at @ RCW 90.71.290 *“...a strategic science
program shall be developed by the [science] panel and may include recommendations regarding data collection and management to
facilitate easy access and use by all participating agencies and the public...”

As the Panel and the Leadership Council address data management action items for Puget Sound Recovery by 2020 the value of first
completing a formal and detailed enterprise level information needs assessment might be considered before proceeding too far in
addressing data management needs.

Again, this analysis and suggestions are offered only as information that may be useful to the Partnership.

Table 1: Number of References to Common Data Management Terms Used in PSP Topic
Forum Papers

Data/Information Term Human | Quality Species Land Use, Water Water Risk

Health of Life Biodiversity | Habitat, Quality Quantity Analysis

Food Web

Data management 0 NA 0 0 0 0 0 0
Information management 0 NA 0 1 0 0 0 1
Data quality 0 NA 0 0 0 0 0 0
Data gaps 1 NA 0 0 1 12 0 14
Data inventory 1 NA 0 0 0 0 0 1
Data 26 NA 21 11 19 79 42 198
Information 24 NA 18 29 20 14 51 156
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Database

NA

17

54

40

44

45

111

387
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Table 2. References to Data Needs from Topic Forum Text

PAGE | Topic | Reference Summary of Data
# Forum Mgt Need

Key: HH: Human Health, SB: Species and Biodiversity, LU&H: Land Use and Habitat, WQL: Water Quality,

WQ Water Quantity, RA: Risk Assessment

5 HH Limited data on toxics in shellfish from Puget Sound have been collected and evaluated by the Washington State More data on shellfish
Department of Health (DOH).

7 HH C. What is the certainty about our understanding of these threats and their status? More certainty from
The certainty of understanding relating to characterizing human health risks varies. Human health risk is dependent | monitoring data
on chemical toxicity, pathogen virulence, and level of exposure. However, many years of monitoring data help to
shape the understanding of these risks, and in some cases provide a reasonable certainty.

8 HH Metals More data needed on
Most of the data characterizing metals are from sediment sampling programs. There is less information metals In water
characterizing metals in the water column. column. Lack of

Comprehensive data
Limited site-specific data for metals indicate a potential human health risk from consumption of shellfish in urbanized
bays and at hazardous waste sites. Levels of metals in shellfish outside of these sites indicate little risk, but
comprehensive data are lacking.

9 HH Fish consumption rates Data needed on
More data about the historical use of resources across different populations would allow for a more accurate historical use
assessment of human health exposure for different communities and their cultural uses.

10 HH “Emerging” contaminants, pathogens, and biotoxins Synthesis of data on

A host of chemicals are present in discharges to Puget Sound that have not yet been assessed for their risk to
human health. These include pharmaceuticals and PFCs, amongst others. In addition, there are a number of
pathogens that will require additional analysis to determine the risk they pose to human health. One example is
Vibrio parahaemolyticus, for which there are data available regarding presence in water, shellfish, and plankton, but
the synthesis of that information has not yet occurred.

contaminints
pathogens and
biotoxins

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs
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10 HH Broad risk assessment for toxics in shellfish Data on shellfish
While a Puget Sound-wide risk assessment has been done for human health threats associated with the contaminants
consumption of toxics in finfishzz, a similar risk assessment has not been conducted for shelffish. ...... More data are
available for metals in shellfish than other contaminants.

10 HH Toxics and pathogens in crab More toxic and
Data are limited for toxics and pathogens in Puget Sound crab. pathogen data

10 HH Toxics in additional species More data on toxics in
Information about toxics in other salmon species such as pink, chum, and sockeye is currently limited. This pink, chum and
information is needed to confirm predicted low contaminant levels in these Puget Sound species. DOH work has sockeye
characterized these as species likely to be consumed, but for which data are unavailable (DOH professional
judgment). Lingcod, cabezon, and shrimp are additional species that are consumed, but with little characterization of
contaminants.

10 HH Cumulative impacts Information on
Little is known about the cumulative, additive, and synergistic impacts of exposure to multiple contaminants through | cumulative impacts of
multiple consumption pathways or direct contact over time. Traditional risk assessment should assume that exposure | toxics in humans
to multiple contaminants is additive with respect to overall risk when considering the same toxic endpoint (e.g.,
neurodevelopment). More specific information about interaction of toxics in the body would be helpful in validating
this assumption.

10 HH Toxics in the water column Improved data on
There is a lack of understanding about the presence and concentration of toxics in the water column. Information toxics in water column
from PSAMP and NPDES monitoring is available, but it is either site-specific or does not address the specific toxics
of concern. More complete information about toxics in the water column may lead to a better understanding of the
human health risk from direct exposure, as well as the sources of contamination in fish and shellfish.

11 HH Reference conditions Improved data on
While some site-specific data are available, the extent to which current conditions in Puget Sound meet or exceed Puget Sound
reference conditions is not fully known. reference conditions

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs
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14| HH From a scientific standpoint, which management approaches have been documented to Data to show
have the most effective response? :gsggﬁensess of health
Several programs have been documented as effective in reducing threats to human health, within the limitations of
effectiveness measurement.
Washington State Mercury Chemical Action Plan based on reductions in mercury concentrations in the
2005-2006 hiosolids data.
Fish consumption advisories, based on awareness of advisories and on success of outreach efforts
(including Washington Department of Fish and Wildlife pamphlet, website hits, and grocery store pilot project and evaluation).
There are limited data that show these advisories are reducing human health risk. However, there is some indirect evidence of
the programs’ effectiveness in that species with lower contamination levels are increasingly preferred by consumers
20 HH A new European Community Regulation, referred to as the Registration, Evaluation, Authorization and Restriction of | A database for
Chemical Substances (REACH), was established in 2007. This regulation requires that manufacturers and importers | chemical substances
of chemical substances gather information about the properties of these substances to ensure their safe handling affecting Puget Sound
and register the information in a central database maintained by the European Chemical Agency. The agency will
coordinate in-depth evaluation of chemicals that present a potential threat and maintain a public database for
consumers and professionals to provide information on these chemicals.
22| HH What are the gaps between existing programs or plans and the identified needs? Data gaps in
There are both “general” gaps (such as geographic gaps in data collection) and “specific” gaps (such as lack of geographic extent of
information on specific biotoxins) that limit the effectiveness of existing programs and plans. and specific biotoxins
23 | HH What criteria should be considered for prioritizing actions to address threats to ﬁg?ﬂﬁgﬁ?i@ﬂ;ﬁa
human health? related to human
A comprehensive inventory of data being collected would enhance the coordination of data collection and information | health
between state and local agencies and Tribes.
24| HH How will we know we are making progress on human health? :jdet““fy a“df feﬂuce
We will know we are making progress on reducing threats to human health when...We have reduced the number and hg;;thgaps or human
severity of data gaps.

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs
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3 SB Marine primary producers: Phytoplankton is the foundation of Puget Sound’s pelagic food chain. Its distribution Long term status and

is highly variable, with maximum abundances in the summer. Long-term status and trends are not well known trends of
phytoplankton are not
well known

4 SB Food web status Lacking fundamental

data on basic food
Fundamental data are still needed on many basic food web elements, such as phytoplankton productivity. Indicators | web elements
of marine and freshwater food web status could include predator-to-planktivore and other ratios.

5 SB Assessments of Puget Sound biodiversity are rare, with perhaps the most prominent being the Only limited marine
Puget Sound Ecoregional Assessment prepared by The Nature Conservancy and partners. This work highlights biodiversity data
areas of the Sound that are understood to both support significant biodiversity and to be vulnerable; due to limitations
on data for marine biodiversity, this work focuses on upland areas.

7 SB B. Main gaps in our understanding of threats Data uncertainties limit
There is much we do not know about the forces that threaten species survival, or about how the interactions between predictions of impact
natural and anthropogenic stressors affect populations and alter food webs and biodiversity.s? We do not understand | Of natural and
the cumulative effects of stressors and major drivers, the magnitude of impacts from individual stressors, or the anthropogenic
relative importance of threats.s stressors on
Perhaps the largest gap is in our understanding of the impacts of climate change on biodiversity and species. ecosystem
Current predictions incorporate our best estimates of future changes in the Northwest weather regime, based on
global-scale models, combined with our understanding of the impacts of these changes on species and ecosystems.

While new empirical data on climate change impacts continue to inform these projections, uncertainties in the data
and model assumptions make it difficult to forecast effects precisely.

13 SB An additional benefit of harvest management is that required catch and population Harvest data can be
abundance data can be useful species-status information for purposes other than harvest management. used for other

purposes

16 | SB How is the effectiveness of management techniques measured and documented? PSAMP data not

linked to management
While a number of agencies and groups monitor species’ abundance or health in the Puget Sound ecosystem, little | OPjectives or
of approaches
Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs 8
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this monitoring is done with the goal of informing modifications in management approaches.s

For example, the Puget Sound Assessment and Monitoring Program (PSAMP) has been monitoring key indicators of
water and sediment quality, nearshore habitat, shellfish beds, and the health of fish, seabirds, and marine mammals
for almost 20 years. While PSAMP has provided a wealth of information on species health, abundance, diversity, and
distribution, these data are not well-linked to management objectives or approaches.so

16 SB The Washington Department of Fish and Wildlife monitors a network of 18 marine reserves in Puget Sound for Limited data on
research purposes. Scuba divers estimate fish densities, measure individual fish, and identify and quantify lingcod impacts of harvest on
nesting activity.s While these data do have relevance for the impacts of harvest on species, benefits for species or populations outside of
overall population management outside the reserves have not been demonstrated. reserves

23 | SB E. Plans or programs in place to address food web status and biodiversity in the Puget Biodiversity data

partnership is needed

Sound region to track status of

« Establishing a Biodiversity Science Panel and a Biodiversity Data Partnership, as well as a Biodiversity Inventory

o R L : species
to document all species in the state, and a Biodiversity Monitoring Plan to track the status of those species. P
The Nature Conservancy has found that Ecoregional Assessments provide a common information base, identify
additional data needs, and help to build partnerships essential to conservation.
34 SB Build understanding of species, biodiversity, the food web, and the effectiveness of management actions: Need more information

Conduct research to constrain and define the problem: what is the Puget Sound food web? This research should be | on trends, patterns
designed to provide information about trends, patterns, and mechanisms of change in the food web, so that we can
discriminate between natural and human-caused changes.

10 [ LU&R | Current Status of Puget Sound Threats and Habitat Structure Ecosystem process

Studies and monitoring of Puget Sound have measured certain aspects of habitat structure (e.g., eelgrass beds), ggéi:g'te;ng' detail
human-induced threats (e.g., impervious surfaces), and ecosystem function (e.g., shorebird colonies). Rarely have Local imyormation '
ecosystem processes been addressed. Also, information that is Sound-wide tends to be limited in terms of data detail

and accuracy, while localized information is often not consistent between different Puget Sound jurisdictions ;Eﬁggisclzt)ennst between

29 LU&H | Habitat Restoration and Mitigation Project performance

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs 9
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As these examples show, there is project performance monitoring information, both for habitat structure and difficult to measure —
resulting functions. However, scientific certainty about project results is difficult to attain as projects differ in what they | projects collect
examine, how they collect and data, and the time over which the project is studied. different data
0 |tU&" | Monitoring and Adaptive Management to Ensure Ecosystem Health over Time | Oblective dalaand
Measuring our progress in restoring the health of Puget Sound with objective data and information from a Itn ormation I neede
comprehensive monitoring and adaptive management plan is critical to ensuring that our strategies are effective and 0 MEasUre progress
ensuring that our actions are increasingly efficient in the context of reaching recovery goals.
63 | LU&H | Science and Research Preliminary Recommendations Need a science
1. Create a clear science framework and database from which to measure and act. g:t”;g;"sogk and
11. Establish a centralized and transparent approach to managing information, maps, studies, plans and ,
. Need a centralized
data related to Puget Sound ecosystem and the Action Agenda. and transparent
A centralized approach to information management would maximize transparency, accessibility and the sharing of approach to managing
information to improve our scientific knowledge about the Puget Sound ecosystem. maps, studies, plans
and data.
Improve sharing
5 WQL Water Quality in Puget Sound Freshwater Systems Overall trend analysis
...Overall trends in water quality for freshwater systems in Puget Sound are difficult to limited by lack of
determine due to the lack of consistent data at the same sampling locations over long enough consistent date,
periods of time. sample locations and
time periods
6 WQL Sediment Quality High variability for
The available scientific evidence, combined with the regulatory assessments conducted by freshwater sediments
Ecology under their Clean Water Act responsibilities, generally supports a conclusion that prevents status
marine sediments in localized areas of Puget Sound are contaminated. However, there is assessment
greater variability in the data for freshwater sediments, making it difficult to conclude the status.
10 WQL Septic systems: There are approximately 472,000 septic systems in the Puget Sound basin, Need data on
according to previous estimates by the Puget Sound Action Team. ...... When systems are geographic
Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs 10
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located near streams and marine waters, the leachate may be a significant source of nitrogen, concentration and
and if they are improperly designed or maintained, they are a major source of pathogens. magnitude of septic
[Authors and reviewers note more specific description with data on geographic concentrations and magnitude is tank locations/impacts
needed.]

13 WQL C. Gaps in know|edge Climate data is
While new empirical data on climate change impacts continue to inform these projections, uncertain
uncertainties in the data and model assumptions make it difficult to forecast effects precisely
(Lawler and Mathias, 2007).

30 WQL Mapping of interjurisdictional stormwater networks. Need inter
Improved coordination and mapping of stormwater networks across jurisdictions is needed to jurisdictional map of
reduce the potential for spills to travel across waterways through stormwater connections. storm water networks

32 WQL Source control Need to track chemical

manufacturing and use
To address the human and environmental concerns associated with chemical with a REACH type
manufacturing and use, the European Union has moved forward with a regulatory program that | database
requires cradle-to-grave understanding of chemicals prior to allowing their import or use within
the European Union. Implementation of the regulation is in its early stages, but a part of the
effort that may be of immediate use to the Partnership is the “REACH” database that is being
assembled to assess relative risks and potential for source reduction of commonly used
chemicals.
The Partnership could begin by tracking the REACH database and bringing
the available information to bear on decisions in the Puget Sound region.
WQL Improve understanding of the dynamics and levels of nutrients in Puget Sound. Need monitoring info
How increased nutrient levels affect the Puget Sound food web. In this case we lack both on phytoplankton and

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs
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the basic monitoring information on the phytoplankton and zooplankton constituents of the food | zooplankton as parts
web and an understanding of the dynamics related to nutrient additions. of food web

34 WQL How will we know when we’re making progress? Need an inproved
The only way we will know that progress is being made to improve water quality in Puget Sound | water and sediment
is to measure it against baseline conditions. There are limited water quality monitoring data monitoring program to
available for all of the geographic regions of interest, so a carefully thought out water and evaluate recovery
sediment quality monitoring program should be established against which to compare future progress. Need to
conditions in the fresh and marine water bodies of the Puget Sound basin. It is important to compile existing data,
compile all of the existing data available, identify geographic or chemical constituent data gaps, | id gaps and collect
and collect baseline data to fill the gaps. data to fill gaps

4 WQ Data Gaps and Uncertainties Need summary of
To date, no regional summary exists of the adequacy of freshwater resources in the Puget Sound basin. Much of freshwater resource
what we know about the adequacy of water resources in Puget Sound has been assessed at a watershed scale by adequacy and data.
WRIA (water resource inventory area) or more locally. There are 19 WRIAs within the Puget Sound basin (Figure S1- | Local information does
1). However, even with local information, a regional summary of ecological and human water needs is difficult due to: | not approximate a
* The disparity in water quantity data and its varying geographic distribution, regional summary
* Regional variation in climate and geology,
* The temporal and geographic variability in the needs of different species, and
« Institutional and political sensitivities associated with water use and instream flows.
For example, the adequacy of groundwater to meet human needs can vary at a local level within a watershed, or
even within an aquifer. Some wells may provide adequate supply while others within the same subwatershed may
provide inadequate or saline water. Similarly, streamflows may be limiting for human water supply or aquatic species
in some tributaries and not in others within a single watershed. Our understanding of whether low flows are adequate
for individual aquatic species is further limited by incomplete knowledge of the complex relationship between flow
and channel structure and function, offchannel wetland storage, and riparian condition. Full ecosystem function
needs to be considered to determine whether flow is “adequate” for species’ needs.

5 WQ Current Adequacy of Freshwater Supply No data to show
The 2004 State of Salmon Watersheds Report lists the Nooksack, Snohomish, Lake Washington, Green, White, impacts of
Puyallup, Dungeness and Elwha as “water-critical basins” that are over-appropriated. The Stillaguamish and lower appropriations on

Puget Sound Partnership Topic Forum Papers: Analysis of Data Management Needs
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Skagit watersheds are listed as “low flow,” and are noted to be experiencing signficiant pressure for increased water
use and declining flows. However, data are not presented to document the impact of these flows on aquatic species.

water critical basins

5 WQ Data Gaps and Uncertainties

Major gaps in our understanding include:

« Low-flow requirements for aquatic species are not well understood, and they are intricately linked to other
elements of the ecosystem. For example, relationships between flow and the four Viable Salmon
Population (VSP) parameters (abundance, productivity, spatial structure, and diversity) that are used to
determine the relative health of salmonids have not been determined in the Puget Sound region (Shared
Strategy, 2007).

There is no regional assessment of the adequacy of flow variations for optimum habitat function, although
some newer operational permits for FERC licenses and HCPs are considering high- and low-flow release
prescriptions (Cushman Hydroelectric Project, Seattle Public Utilities Cedar River HCP).

* Local data about the effects of flow alterations on native species are available. For example, local
empirical data indicate the adverse effects of scouring floods and low spawning flows on smolt production
(e.g., Seiler et al., 2005). However, such information has not been quantified or extrapolated more
regionally.

» There are no known studies that address the potential adequacy of flows for aquatic habitat in the future.
Threats such as increased groundwater and surface water withdrawals due to growth, associated land use
impacts, and climate change may impair flows in watersheds where this is not currently an issue.

VSP parameters for
Salmon not
determined for Puget
Sound region. Only
local data is available
for low flow impacts on
native species.

No studies (and data?)
on adequacy of flows
for aquatic habitat for
future

6 WQ Future Demand for Fresh Water

Data Gaps and Uncertainties

Major gaps in our understanding include:

* There is no statewide program that compiles and reports water use information (Lane, 2004). Where
watershed planning has occurred (under RCW 90.82), local communities have attempted to identify local
problem areas for water supply and develop demand solutions. However, watershed planning under RCW
90.82 is not occurring in all watersheds in the Puget Sound region, nor are the data consistent between
watersheds planning under the act, and so data on potential water supply shortfalls are not available
consistently throughout the Sound.

» Water system plans are numerous and not regionally compiled. Water supply management is typically
addressed at the scale of a retail or wholesale service area of a water system through a water system plan.

No state wide water
use information. Data
inconsistent between
watersheds

No compilation of
water system plans at
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The plan addresses population projections, demand forecasts, supply sources, and infrastructure
requirements. There are over 2,300 Group A water systems (water systems with 15 or greater connections)
that have prepared water system plans in the Puget Sound region (WDOH, 2008). The Washington State
Department of Health is responsible for approving water system plan updates once every six years. However,
they do not compile water system information at a regional scale. Comprehensive Irrigation District
Management Plans address the adequacy of water supply for agriculture in the Dungeness and Skagit River
watersheds.

« Water rights provide an accounting of permitted water withdrawals. However, actual water withdrawals may
differ from the water right, and illegal water use occurs.

« Regional water supply planning is not occurring everywhere. In some areas such as central Puget
Sound, regional water supply planning is comparing regional water demand with regional water availability
(CPSWSF, in process). This has not occurred in other areas in Puget Sound.

* Permit-exempt water use is not well accounted for. More current instream flow rules call for tracking future
installation and use of permit-exempt wells. Reservations for new domestic and municipal supply have been
established in those basins, and new uses are tracked through a reservation as a condition of the instream
flow rule. Other watersheds that do not have instream flow rules, or have older flow rules, have no method of
accounting for current or future permit-exempt water use.

a regional scale

8 WQ Watershed Scale Assessments Different geographic
Numerous studies and planning processes have addressed aspects of freshwater supply needs, some focusing on coverage and
species’ needs and others including human water uses. Table S1-1 describes these assessments and indicates methodologies for
where these studies and planning processes have been conducted in the Puget Sound region and general outcomes | identifying water flow
by WRIA.Each has a different geographic coverage and uses different methodologies for identifying flow needs and | needs
inadequacies. Lack of inclusion of a watershed in a study or a planning process does not necessarily indicate that
there are water availability issues in that geographic area.

8 WQ Water Quantity Data No statewide ambient

The collection and analysis of data on freshwater quantity, and the use of this information in planning, occurs on
geographic scales ranging from individual point locations to coordinated regional monitoring. Surface water data are
monitored through stream gages maintained by federal, provincial, state, and local agencies. These gages provide
point data that are often used to infer flow conditions in some portion of the upstream area. Where data do not exist,
it is possible to use models to create streamflow records based on rainfall, stream gage data, and runoff
characteristics from a similar watershed. There is no statewide ambient groundwater monitoring program and

water quality

monitoring so lack of

data. Monitoring not
uniform
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generally, there is a lack of ambient groundwater monitoring data for Puget Sound. Where groundwater is monitored
within Puget Sound, it is not monitored uniformly. Monitoring is primarily performed by local or state agencies. It
typically is driven by site-specific needs and limited in scope to particular management objectives (e.g., nitrates,
chlorides for seawater intrusion, or other contaminants of concern).

9 wQ F. What is the certainty of our understanding? Disparity of data
As described in earlier sections of this report, there is little certainty regarding freshwater supply, or its adequacy for | across the Puget
instream needs and out-of-stream beneficial uses at a regional level. In the Puget Sound region, most ecological Sound region means
assessments and studies have been broadly focused on habitat conditions and impacts to salmon species listed that site specific
under the Endangered Species Act, and have not addressed water quantity and streamflow issues. As a result, the | @nalysis cannot be
information regarding the extent and nature of streamflow issues is in most cases general in nature (Lombard and applied across the
Sommers, 2004). The salmon limiting factors analysis (WSCC, 2005), which provides the most detailed statewide region
assessment, is a snapshot in time of habitat conditions. In those places where quantitative models and empirical data
confirm conclusions, it is reasonable to hold them with confidence. However, given the disparity of data across the
Puget Sound region, whether it is gage measurements of freshwater supplies or studies conducted to establish flow-
biota relationships, it may not currently be possible to apply site-specific analysis to other areas in the region.

9 wQ G. What are the main known gaps in our understanding? Gaps in groundwater
Specific topics were detailed earlier in this report. In summary, the main gaps include: data levels trends and
« Data that indicate groundwater levels, trends, and depletion on a regional scale; depletion. Data to
« Localized hydraulic continuity between surface water and groundwater; support streamflow
« A quantitative correlation between streamflow and fish productivity; and productivity for
« A quantitative understanding of geomorphology and fish needs during high flows; fish. Data needed to
« |dentification of flow impairments (both low and high flow problems) within the Puget Sound watershed (similar relate geopmorp to
to the inventory of low flow impairments conducted by the King County Tributary Flow Committee (2006) in fish needs at high flow.
WRIAs 8 and 9); Low flow mpayrments.
Regional understanding (survey) of water system plans and watershed plans: Where is current water supply Water availability
inadequate to meet projected demand between now and 2020; projections.
« Evaluation of freshwater requirements for estuary health; and
* The quantity of water used to meet consumptive needs.

28 WQ Watershed Planning and Implementation Most WRIA's
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Watershed planning is voluntarily occurring in some watersheds in Washington State under RCW 90.82 watershed plans

(see Table S1-1). Where watershed planning has occurred, citizens, Tribes, local governments, and state identify data gaps —
agencies have worked together in WRIAs to develop watershed management plans that address the but effectiveness of
quantity of surface and groundwater. Local groups undertaking this type of planning have addressed water plans is unknown and
quantity issues in their plans, and some have also performed supplemental assessments of instream flows, will likely vary over
water quality, storage, and fish habitat needs (Ecology, 2007a). Most plans address data gaps with actual region

projects to fill these gaps. Most of these WRIA groups are just beginning to implement the watershed plans

they have developed; therefore the effectiveness of the plans is currently unknown and will likely vary over

the region.

33 WQ Review of a number of freshwater management plansi4indicates a lack of coordination or Freshwater mgt plans
integration among existing plans at the regional level. None of the planning programs to date have do not provide
provided a consistent summary of current water use, projected future water use, current supply, and consistent summary of
potential shortfalls in meeting projected demands or instream flow needs for the Puget Sound region at water use projected
any scale (across all WRIAs, action areas, or other jurisdictional areas). This can be attributed to both use supply and etc.
programmatic inadequacies and to disparities in the scale at which different aspects of water quantity Individual water use
are addressed by programs in the Puget Sound region. Instream needsas are typically addressed at a data has not been
subwatershed scale, not a WRIA scale. However, municipal water use is addressed at the even summarized at a
smaller scale of a water service area. Individual water users operate at the smallest scale, their own regional level. Data
projects. Individual water use data for water systems in Puget Sound have not been summarized at a has not been
more regional level (Lane, 2004), nor have the data been correlated with watershed-scale instream correlated to
needs or streamflow. watershed instream

needs or flow

42 WQ Identify benchmarks for flow improvements and evaluate them. (Short-term) Identify metrics and
Analyze streamflow trends for all of the major tributaries to Puget Sound and compare to instream collect data to quantify
flows set by rule. Identify metrics that indicate the benefits of flow improvements. Quantify those benefits to individual
benefits for individual species. Collect the data that will quantify the benefits of flow improvements species
for individual species.

42 WQ Conduct a regionally consistent assessment of water use and future water needs, and Develop a
availability. (Long-term) groundwater
» Estimate the quantity of ground and surface water use and future water availability by monitoring program
watershed (WRIA) or regional management area (action area) in the Puget Sound region. database
Integrate findings about water needs with reclaimed-water planning and stormwater planning.
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* Develop an integrated and regionally accessible groundwater monitoring program (including
some targeted streamflow monitoring) and associated database.

43 WQ Model climate impacts uniformly in the ESU. (Long-term) Maintain a database of
Project the effects of a changing climate on streamflow over time by applying the model created by information developed
The Climate Impacts Group (CIG) at the University of Washington (Palmer, 2007) to all major for the Climate
watersheds in the Puget Sound region. Maintain a database of the information developed from the impacts Group at UW.

model that is available (through web access) to resource agencies and water suppliers. Update the
assessments every 5 or 10 years to reflect new data and knowledge.

43 WQ Require metering and reporting for 80 percent of water use (by volume) in all watersheds. Create a web-enabled
(Immediate) database for data on
Begin with “fish critical” Puget Sound watersheds (Nooksack, Snohomish, Cedar/Sammamish, metered water use in
Duwamish/Green, Puyallup/White, Chambers/Clover, Quilcene/Snow, and Elwha/Dungeness). fish critical
Create a web-enabled database for metering data. watersheds.

2 RA This first iteration of the risk analysis is a mix of qualitative and quantitative information; | More qualitative and
as more data are amassed in the latter half of 2008 and into the future, increasingly quantitative

quantitative analyses will be included in the risk analysis so that better estimates of the | information is needed
potential ecosystem response to threat mitigation are available to help inform decisions
on priority actions.

2 RA We summarize status for several attributes of each ecosystem component, depending Details of data gaps —
on the availability of information. Gaps in our understanding of status are noted for go to specific tables in
those attributes lacking information. Risk Analysis report

3 RA For many attributes, information either is not available throughout the region or it has Data gaps are
not been compiled and summarized. Such gaps in our understanding of ecosystem prevalent

status are noted in subsequent tables to accurately reflect this source of uncertainty.

7 RA We aim to document several sources of uncertainty that should be kept in mind when Data is insufficient or
interpreting the results of this risk assessment: (1) information is insufficient or lacking to | lacking
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describe the status of an attribute (e.g., in many cases, trends in condition or a
reference

condition for the attribute is not known, thus it is difficult to relate the current abundance
to status

9 RA For those data that did not fit cleanly into Action Areas (e.g., county-based data may To fit data, data
overlap with 2 or more Action Areas), some data manipulation was required, and this is | manipulation is
noted in the corresponding summary tables. needed

8 RA It is important to note that some of the data available are proxies or surrogate metrics For some attributes
for the attribute, and thus should be considered to be potential, rather than actual only proxy data is
threats to ecosystem components. For example, one of the metrics summarized for the | available
toxic pollution attribute is the number of permitted hazardous waste facilities by
Washington Department of Ecology. This number is likely to be correlated with the risk
of a hazardous chemical spill, but it is not a direct count of how many spills actually
have occurred.

10 RA Sources of uncertainty in threat/driver assessment Data gaps contribute
(1) Information does not exist or is insufficient for several potentially important to uncertainty
threats/drivers, (2) metrics available to summarize spatial information are proxies or
surrogates for a potential threat or driver, but are not a direct measure of that threat,

11 RA As for many other ecosystem components, there is little/no information on reference Little or no information
condition or trends in water quality attributes; making interpretation of its status difficult. | for reference
In addition, different data sources can produce different indications of status (e.g., WA | conditions for water
DOE 303d data and the PS Update), so further work is needed to reconcile the quality
implications of different results from different sampling approaches and sources.
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