Stormwater Work Group

Agenda for “Decisions on Major Issues Raised in Comments”

· Recall in our December 15 meeting we identified Topics to address as a group.

· Committee members summarized the comments related to each topic.
· Committee members have proposed responses to comments, these are the documents posted on the web site.

· Today we will “tee up” these proposals and vote.

Our goal is consensus. When we don’t agree we will briefly discuss if a change could lead to consensus. If not, we will go with the majority and make a note of dissenting opinion. If we do not have a majority we will note that we couldn’t decide and move on.

In the notes that follow:
Items in blue highlight are unfinished
Items in yellow highlight are decisions
Items in green highlight should be addressed in today’s discussion
For February 23rd we need to cover three topics, highlighted below:
	# comments
	Lead
	Start Time
	
	Topic

	~25
	L4
	1/13 done
	1
	Modeling

	~50
	MF
	1/13 done
	2
	Connecting the three categories of monitoring

	34
	TP
	1/13 done
	3
	Loads/characterization

	40
	KP
	1/13,27 done
except table
	6
	Conceptual Model/new Figure 2 and Table 1

	71
	TP
	1/27 done
	7
	Source ID

	50
	MF
	2/4 done
	5
	Indicators 

	
	DK
	2/4 done
	11
	Ancillary data

	<10
	L4
	2/4 done
	8
	Research

	~130
	TD
	1/27,2/4 done
	4
	Hypotheses

	~80
	KD
	2/4 done 
	9
	Increased/improved stormwater mgmt efforts

	
	TP
	2/23 9:05
	10
	Gaps

	
	DB
	2/23 9:45
	12
	Adaptive management framework 

	
	JL
	2/23 10:45
	13
	Experimental designs


1. Modeling
Modify the current section on models to say:

1. There are different types of model that 1) model problems and mechanisms, 2) extrapolate results from small scale studies to regional (urban and rural) effects, and 3) extrapolate the benefits associated with different management actions. 

2. Our goal is to connect our monitoring to the models that support actions to restore watershed health, but the specifics of all the possible connections is outside the scope of this document.

3. In the meantime, author might describe an appropriate, relevant example of how we would connect to a program (for example, HSPF/WHM or others). 
4. Process to determine what we need to collect.  Go through/identify the list of most relevant models that are out there and identify their data needs.  (What priorities have been identified by PS Science Panel?  What suits focus of what we need for stormwater management?)  State intention that we’ll collect data under this monitoring plan that we know is needed for many stormwater-related models, and key relevant data gaps.  Cross boundaries to see where our efforts inform other activities.
Discussion: work we’re doing needs to feed into the modeling work that is needed (and vice versa).  For example, Toxics Loading committee has a list of modeling needs.  Need to identify this step and create this list for stormwater.  
Decision: AGREED
2. Connect Trio of Monitoring Types

5. Apply Horner’s recommended categories to our current three categories of monitoring to explain how they fit together – but do not rename our categories of monitoring.  His comments address: 
 
Progress Evaluation (S&T), 
 
Diagnostic Tier (Source ID), where relevant and/or appropriate, 
 
Adaptive Management (Effectiveness and perhaps Compliance monitoring? – not deciding whether/how to address compliance yet),
 
We are not addressing Research in this topic discussion.

· Add Horner’s ideas to our descriptions of our three categories: works for status and trends.  We’ve described how monitoring applies, and need to link things together logically and clearly describe how change is made.
· Discussion: are there goals for all watersheds in PS that suit this approach?   Biotic endpoints suffice for this?  Extrapolate based on what learning in certain areas?
· Note: Horner’s recommendations assumed watershed-based permitting.

 
DECISION: agreed to the above 

6. Use a watershed approach to tie the three types of monitoring
-- this is one of the scales at which we could do monitoring – AGREED 
7. Start with the stressors/problem for the region or in a particular watershed (use info from S&T monitoring to direct source ID efforts and prioritize effectiveness monitoring).  Prioritize monitoring across categories, based upon impact.  Tie S&T monitoring and management actions to the impacts in that watershed.  See also figure 2/table 1 discussion topic. – AGREED 

Did not discuss the following 5 recommendations
8. Narrow the focus of each type of monitoring (scale) – already addressed
9. Overlap Progress Evaluation monitoring with effectiveness monitoring to focus on diagnosing and fixing problems – already addressed
10. Focus on the strict definition of stormwater (conveyance) and not non-point (other sources such as failing septic systems, historical sediment toxics, etc.). – different topic, doesn’t belong here, hold for later discussion
11. Tie effectiveness small scale monitoring to land use and scale up to a larger scale to estimate the benefits. – already addressed
12. Investigate tying the monitoring to other existing Puget Sound long-term or short-term monitoring programs. – outside of tying together the three types, but needs to be discussed in our document somewhere, fits with literature search
3. Loadings/Characterization 
13. Yes, include characterization in source identification section. (PSP: This was stated clearly in the “SWG’s initial work plan... (2) Identify and characterize sources and loadings of pollutants in stormwater throughout the basin,...” (p.6)).
Define characterization (variation in relevant indicators/variables across the landscape and through time), the need for it in various studies, and what info we can get out of literature for a particular study.  Relate back to an identified problem (S&T, existing literature, etc).
Discussion:

· Where are sources of problems and how much is coming from each source, to inform actions.

· Will need a certain characterization study design to calculate loads (not currently in strategy).  Different data gap.
· Might be included in a research category – separate discussion

Decision: AGREED
14. Add text to document that says: 

·  We need a literature review before specific studies can be implemented -- AGREED
· We need to evaluate existing monitoring before implement more monitoring. Integrate existing outfall information where possible. As appropriate, evaluate data from Phase 1 monitoring and other NPDES permit-related monitoring (industrial, boatyard, shipyard, etc. for early identification of problem sectors, areas, and information gaps)
· As relates to Experimental Design: At some point in experimental design the assumptions being made should be clarified and explicitly stated. What is the “prevailing knowledge” about the relationship of concentrations, flow rates, volumes, loadings, sediment transport, particle size, etc.? Reference should be made to a prevailing theory, a reference, or perhaps some topics should be the subject of a white paper so that monitoring participants and study designers will be aware of background assumptions.  – see literature review and table 1/figure 2 discussion (agreed)

· For Experimental Design. Review programs and research currently dealing with these chemicals in Appendix E. Some of the parameters may warrant inclusion in the list for monitoring. We may modify the list in Appendix E in the future consider this as a list of examples and review as a group -- AGREED, and discuss with experimental design
· Discussion: need to be careful with examples in the document.  Show what we’re going to do but more disclaimer --  haven’t discussed them as a group
· For implementation: How does info feed into regulatory approach and adaptive management? – capture in implementation discussion (agreed)
· We will work with modeling experts to identify specific data needs for models. Incorporate a modeling-specific data collection plan into the strategy. – discussed this with modeling (agreed)
As a group (for the next three issues) we need to decide what hypotheses to address and what experimental design to use; also fits into table 1/figure 2 discussion and selection of indicators. Describe the process by which these decisions will be made: when ID a problem (or early warning signal) through S&T or literature, design an appropriate study with appropriate indicators to address the problem.  Short term process of describing the initial study design and long term process to add/connect.  Process includes review/evaluation/vetting of new studies.  Need a better discussion of what examples are included. -- AGREED
15. Incorporate water quality analysis/hypotheses into LID monitoring (Ho in strategy is flow; experimental design in appendix is Q and WQ)
16. Nutrient loading should be included as a parameter for monitoring and should be correlated to its possible impacts in fresh and marine waters.

17. Prioritize development of benthic indicators and biological indices, especially for nearshore and marine environments.

Address uncertainty range as an overarching goal of the strategy – articulate credibility and confidence in each of our experimental designs.  Study designs need to reflect our collective/joint ability to sustain the effort to provide the answers we need.  Add a paragraph that talks about our need to address this.  Connects to the description of how we are prioritizing our efforts: what where.  Also need to articulate scale, how much, how often, and what we get for the effort.  Be honest and transparent in approach to creating the overall study design, ensure that level of confidence is clearly articulated and appropriate for decision makers.  
– Generally AGREED; concern remains that studies are not yet defined, and implementation details are yet to be decided.  
4. Hypotheses 
18. Do not include rigorous study designs. Consider inclusion of hypotheses as discussion points illustrating how to prepare rigorous study designs for: Status and Trends, Effectiveness, and Source ID.  We need monitoring to answer specific questions and retain the hypothesis-based focus on streams and nearshore.  Want to ensure that contribute to Adaptive Management framework.
· Start with S&T, best hypotheses in draft, generally favorable comments, address concerns with indicators.  Keep these (with modifications) in the scientific framework. AGREED
· Effectiveness hypotheses were too detailed, too quickly, without background work and information (lit review).  Be more vague about these in the revised scientific framework; include a hypothesis as an example for each category of effectiveness monitoring; refer back to assessment question process.  AGREED
· We want to have recommendations appropriate for the muni permits included in the strategy by June AGREED
· Combination of approaches could be used

· Discussion: it would be ideal to have something appropriate for the permits developed by June.  Municipal permittees are only a part of our plan, but a key component of implementation.  Ecology needs to describe what level of detail is needed (more than was in draft volume 1, as much as possible – learn from Phase I experience; esp. protocols, # samples required, clear assignments with accountability).  Expectations and capacity of permittees need to be aligned: narrow down to a manageable scope and explain how it fits into the broader universe.  What are minimum monitoring requirements that are applicable to all permittees?
· Convene a separate subcommittee to develop hypotheses to include in the revised scientific framework and inform the permits.  TABLED FOR NOW; Carol Smith volunteered to participate.
Discussion: Address scale issues.  Perhaps stay vague in scientific framework and flesh out detail through implementation planning process.  All versus permit-driven hypotheses?
· Discussion: do we need to do a literature review to inform this?  Got good feedback from public review and can do targeted searches.  Or state that this can be refined as we do a literature review.  Concern that we’re treating the three categories of monitoring so differently.  Can we view hypotheses as questions we’d like to be able to answer, rather than these are the studies we’re going to design?  Stay with assessment questions, and move to credible, testable, actionable hypotheses later?  Concern that examples infer priorities.
· Use summary #1,2,3 (on p. 11 of today’s discussion document: LID, retrofit, non-structural) that describes types/categories of effectiveness hypotheses AGREED (Discussion about current permit BMP effectiveness monitoring, whether still needed, not necessarily).  

· Add a 4th bullet for studies to test new and emerging techniques as needed (for both new and existing development)?  AGREED  (Connect to TAPE)

· Add a 5th bullet to continue to fill key data gaps for existing techniques?  (Discussion: concept is inherent in first 4 bullets, premature, vs. make it an option; don’t lock it in).  Say in text that it is not a current priority to recommend new studies, but… dependent on Phase I results and other research, we should evaluate needs for this type of information (fits into literature review and data management).  AGREED
· Source ID hypotheses need background work and information (lit review).  Be more vague about these in the revised scientific framework; include a couple of hypotheses as examples.  Drop 4 Hypotheses in scientific framework.  Perhaps have subgroup identify hypotheses for what are regionally significant source identification efforts?  What collective analyses could be done?  Connect to watershed specific efforts.  Consider coming up with categories: e.g., copper, phthalates, fecal coliforms, locally-determined sources, specific land-use issues?  Have source ID implementation plan section group work on this.  AGREED Subcommittee develop hypotheses for each category. AGREED
 

From Tom P’s write-up on source ID topic:
· Add a sentence to Section 2.6.3 that “An essential component of the monitoring program will be to identify and characterize sources and loadings of pollutants in stormwater throughout the basin” in the source ID section. Tom P will write up language to recommend to committee – hybrid of 2 discussions (see item #13 above)
· Add a sentence to Section 2.6.3 as follows: “Data from compliance monitoring, characterization data, and illicit discharge survey information will be used to help diagnose reasons water quality/beneficial use conditions are not met.”  With modification: change “compliance monitoring” term because it is confusing, it means both sampling data and implementation of actions to different people (both are needed).  Also include idea of both source and conveyance of pollutants.  Source ID is finding the problem. AGREED
· Data management issues (local-regional) can only be resolved when the structure and relationships in the monitoring agency are clarified. Deal with this in the implementation stage section 6.3 in implementation plan draft outline AGREED. Do a lit review and set up a framework for SOPs and data reporting for collective regional assessments.
· Write a short Appendix for Source ID (or drop the other two appendices); address with larger topic of experimental design.  
· In text: Cite earlier successful studies as examples (for all categories of monitoring).  Need to know what SOPs are needed.  Look at toxics loading steering committee work to help identify initial areas of concern.  Discuss known sources of key stressors in text.  Separate sources and conveyances. AGREED
19. State in text that the example hypotheses in the revised scientific framework (as modified per above decisions) will be a starting point, and that we recognize that they are not necessarily everyone’s highest priorities, and likely will change.  Acknowledge the prioritization process we went through, ensure we pick indicators that help us separate out stormwater impacts.  AGREED
20. Include in Strategy the concept of a “monitoring consortium” (Horner/Schueler) with authority to assure funding, rule on adequacy of science, study design, QA/QC, peer review completed work, track projects, maintain databases, etc.  Develop full proposal to include in implementation document.  This is governance, not hypotheses.
21. Include short discussion/definition/purpose of hypotheses in Strategy.  As a base, consider Spooner’s Goals and Hypotheses (in her peer review). Also consider Bill Taylor’s comment about “working” hypotheses.  Needs to be done before implementation groups work on developing example hypotheses for the three categories in order to inform that work. AGREED  Volunteer to write this up in next couple of weeks?  Tom P with Karen’s help
22. Include concept of “power” of statistical tests.  Add to the text a discussion of data needs for specific hypotheses with experimental design.  AGREED
23. Do not respond to each detailed critique of a particular hypothesis.  Rather, consider a general response that the hypotheses in the draft strategy are starting points.  Additional hypotheses will be decided after detailed discussions of issues (appropriate scale, level of confidence, study design, power analysis, QA/QC, etc.) among specific stakeholders.  AGREED  

24. Final decision on each hypothesis could be made by a monitoring consortium” (Horner).   ALL DISAGREE Discussion: Some might be made there when it is created; others will be made in different venues.  Not appropriate to commit to that process here.  Governance issue.  
25. Include discussion of necessity of a literature review.  Stress importance of using existing data (particularly local data) to inform stormwater monitoring efforts. AGREED in other previous decisions.
5. Indicators

Discussion:

Kit Paulsen two cents – keep them simple, be consistent with state S&T WQ indicators but not hydrologic indicators.  Keep scale in mind.  Need basic research on toxics rather than adding them to the strategy.  Effectiveness indicators are BMP-specific, so are source ID.

Document page 63 lists indicators proposed.  Answer questions: are stormwater management practices contributing to improved resource conditions?  Small streams and nearshore are our starting points.  Need time frame and consistent parameters.  See indicator tee-up document for summary of comments.
Think about relationship between categories of monitoring when we choose indicators.  Question of indicators versus parameters?  WA Forum not this far along.   Which give better measure of the state of the stormwater-related health of the water body?  Plus, are things changing?  Where also important: where problems are?  Indicator is influenced by stressors/pressures but won’t tell you cause of problem or all of the impacts (BIBI, salmon examples) – not diagnostic.  Methodology also important.  Be clear how ours are different from/related to/built upon PSP’s or WFM’s: these are stormwater-related indicators.  PSP indicators for both health and pressures.
26. What is the purpose of Indicator Monitoring?  How will data be used?
· To measure the state of the system

· Not to diagnose problems

· To determine if stormwater management actions are protective of, or restoring, resources.

· To measure improvements or decline in a biological endpoint.
· Useful:
· To determine which water bodies are to be 303(d) listed.

· To determine the miles of streams in poor health.

· To provide data for modeling

· To provide data for mass loading to PS.
AGREED
27. Where (geographic/water bodies) will stormwater-related indicators be evaluated for status and trends?  

· Start by establishing a regional stormwater monitoring program which focuses on small streams and nearshore marine environment (state of ecosystem health; pressures/stressors) within the context of the larger Puget Sound ecosystem
AGREED as long as we explain why – how to measure progress in sw mgmt (testable, verifiable, actionable)
· Continue locally-identified and prioritized monitoring of other water bodies/resources to protect, such as lakes, groundwater/aquifers, wetlands, marine areas, or large rivers and integrate these efforts into the context of the larger Puget Sound ecosytem
AGREED
Discussion: implementation concern about scope and cost of regional program and impact to local ongoing efforts, what will go into permits
28.  Conduct ongoing Puget-Sound-wide analyses of stormwater-related indicators and syntheses of stormwater-related scientific knowledge  AGREED
29. Where within the water bodies will indicators/endpoints be evaluated?  Discuss this question with experimental design
· Use the probabilistic design

· Do not use the probabilistic design and position stations near problem areas and resources of interest to protect.

· Select locations representative of reference conditions and can provide paired watershed approach sites.

30. Biological Indicators for S&T Monitoring: 

Good candidate indicators for stormwater impacts in small streams include:

· Salmon in small streams can be a good biological indicator for assessing stormwater impacts.  Use various life stages for specific reasons.  Examples:
· Juvenile salmon 
· Pre-spawn mortality 
· In situ Salmonid Embryo toxicity testing 
· Add coho to cutthroat ratio as an indicator in small streams.
· Juvenile salmon prey species 

· Vegetation

· Terrestrial insects

· Benthic measurement (B-IBI) in small streams is a good biological indicator.

· Other
Good candidate indicators for stormwater impacts in nearshore areas include:

· Resident fish 
· Forage fish 
· Bacteria levels in water and shellfish 
· Other

Propose: determine indicators from among these lists (including “other”) in process of writing the QAPPs for these two regional S&T programs; done in coordination with effectiveness and source identification indicator selection AGREED
31. Sediment quality and WQ parameters/indicators to consider for S&T Monitoring (proximate to stormwater to support biotic monitoring): 

· Use the Ecology WQI methodology for WQ parameters (Temp, DO, pH, FC, TN, TP, TSS and turbidity placed into a formula) so conform to this index.
· Is Ecology’s WQI SOP adequate or do we need more?

· Use the list of parameters on pages 63-64 of the strategy document (TSS, TP, TN, T and D Cu, T and D Zn, Hardness, Temp, TPH, SVOCs, FC, OrganoPhos Pesticides)

· Use peer review list of parameters:  Toxicity (chronic not acute?), zinc, copper, lead, bacteria (FC, EC, enterococci), ammonia, nitrates, phosphates, pH, cond, turbidity, suspended solids, COD.

· Add organic carbon to small stream list.
· Focus less on WQ parameters and more sediment and energy.

· Eutrophication
· Focused toxics monitoring to fill in and complement toxics loading modeling work

· Other
Propose: determine indicators from among this list (including “other”) in process of writing the QAPPs for small stream and nearshore regional S&T programs; do in coordination with effectiveness and source identification indicator selection; get input from toxics loading steering committee AGREED note that this is a placeholder process, group feels we’re punting
Propose: add table to text in Volume 1 (scientific strategy) with examples of stormwater-related indicators and parameters needed to assess indicators .  Note that not all of these indicators will make it into the QAPPs.  Discussion: tables in draft doc appendix text not reviewed by committee.  Strategy document needs to capture the examples we’re thinking about for both proximate (stormwater-related, quicker timeframe) and long-term indicators and parameters.  AGREED  
32. Propose: determine indicators from among this list (including “other”) in process of writing the QAPPs for small stream and nearshore regional S&T programs; do in coordination with effectiveness and source identification indicator selection; get input from toxics loading steering committee AND add table to text in Volume 1 (scientific strategy) with examples of stormwater-related indicators and parameters needed to assess indicators .   AGREED 
· Hydrologic Parameters

· Keep what’s there

· Add energy

· Use level and flow (continuous) as in the document

· Sediment parameters

· Is this a priority?

· Add sediment toxicity test for wet weather 

· Focus on sediment contamination

· Physical Habitat Parameters

· Use list of parameters
· Use Ecology Federal Pacific Fish/Interior Fish Biological Opinion stream physical habitat index
33.  Loadings/characterization issues to discuss with indicators:
· Add to the text that we may identify a representative number of specific outfalls and perform monitoring.  Weisberg recommended loadings and hydrographs as proximate indicators of management responses.
· This may be a data gap 

· Study design question?  How do you get representative outfalls to sample?

Propose:  Stay with original 1/13 decision (see #3 above) and focus on collecting characterization data needed for effectiveness and source identification studies:

“Define characterization (variation in relevant indicators/variables across the landscape and through time), the need for it in various studies, and what info we can get out of literature for a particular study.  Relate back to an identified problem (S&T, existing literature, etc).”

Propose: get clarification from S Weisberg about his recommendation to get a better idea of proximate responses to stormwater management; i.e. is outfall monitoring needed to do this?  Tom Putnam to follow up and bring a recommendation back to this group.  AGREED
Discussion:  Perhaps consider outfalls as an indicator to inform a probabilistic model?  Phase I characterization data has come in with variability similar to that in the national data base.  Do we need some outfall monitoring to support S&T (with other ancillary data)?  Source identification and effectiveness monitoring would likely include outfalls.  Probabilistic S&T monitoring of outfalls might be helpful to answer effectiveness hypotheses?  Might have a different perspective with respect to industrial outfalls.
6. Conceptual Model (formerly Table 1 and Figure 2)
34. Include the elements in this conceptual model: aquatic ecosystems, drivers, pressures, states, etc. – use the DPSIR model (and PSP indicator process) components and use open source language to describe how we’ll use the monitoring information for adaptive management.  AGREED concern remaining that this doesn’t depict stormwater impacts well
35. Include the arrows illustrating relationship between the elements.  Make them all the same size except for the pathways (label added); add arrow from impacts to ecosystems AGREED
36. Include the specific examples included in each of the element boxes.  AGREE that subgroup will continue to refine the content of the boxes.  Figure in general is good enough to meet our purpose.
37. Include as a separate figure the “Watershed Characteristics” model as an example of a more specific conceptual scientific model for evaluating stormwater.  Highlight areas where our hypotheses are targeted.  Describe it as a useful approach and be clear about our intent.  AGREED
38. Include new version of Table 1.  Not yet ready for group discussion.
7. Source ID – addressed with Hypotheses (#4)
39. Recommend: Add a sentence to Section 2.6.3 as follows: “Data from compliance monitoring, characterization data, and illicit discharge survey information will be used to help diagnose reasons water quality/beneficial use conditions are not met.”

40. Recommend: Further discussion. This is a HUGE question and reflects a lack of detail in the Science Framework. The document must acknowledge that part of experimental design will be to evaluate known source ID information, screen for stressors, and focus on receiving water monitoring where impacts may be greatest. 

41. All four source ID Hypotheses were roundly trashed; Recommendations should be made by the person reviewing comments on Hypotheses.

42. This can only be resolved when the structure and relationships in the monitoring agency are clarified. Recommendation is to deal with this in the implementation stage. Do a lit review and set up a framework for SOPs and data reporting for collective regional assessments

43. Is this an oversight? Write a short Appendix for Source ID

44. These omissions should be dealt with at the implementation stage; some should be written into the Implementation Plan and some will be resolved when the Monitoring Program gets underway. Recommend that comments be revisited when writing specific portions of the Implementation Plan, and that we start a “parking lot” for details and issues that could be helpful at a later phase of implementation.
8. Research

Add a short section to the document that says:

45. Research is important, agency support is needed to manage research projects, and list the projects above as examples.  Add new category but don’t necessarily prioritize it.  AGREED
Discussion: are we adding a 4th category of monitoring?  Do we endorse an activity of tracking research activities and emerging issues and recommending new studies relating to the other three categories?  Does a comprehensive strategy necessitate this category under the big tent?  Not necessarily prioritized in our starting point.  Horner’s comment was that problem diagnosis and research are confused in our document.  Basic research that is not directly applied to what we’re doing needs to be conducted.  We had a research category of assessment questions in our initial document (decided not to prioritize those questions as part of initial starting point).
46. But, it is outside the scope of this document (scientific framework and implementation plan) to define the structure needed to make this happen. AGREED
47. Our current goal is to implement best available science now, that is, connect management to results of earlier research; and address emerging issues and distribution of research dollars at a later time.  AGREED
Horner’s comments about research vs. problem diagnosis to be addressed under topic = “Hypotheses.” Horner’s comments about what is already known to be addressed under topic = “Gaps”
9. Increased/Improved Stormwater Management Actions
48. Remove the phrase “increased/improved management actions” and instead describe the type of actions targeted for evaluation and the potential relevance of the actions to correct regional problems AGREED Be specific enough to have a testable hypothesis

· Before final hypotheses are collected/agreed upon, we need to articulate  why we are targeting each action, considering assumptions about their effectiveness and perhaps available information about their costs and benefits; tie back to assessment questions AGREED
49. Add section in scientific framework explaining the need to track municipal and other stormwater management activities and programs and the information will be used as ancillary data to support effectiveness and source ID monitoring and help us answer other questions

· Includes municipal, business, other activities in a basin

· Also need to track other land use planning/land acquisition activities that affect stormwater management

· In the implementation document, describe how these types of compliance/programmatic data are (or will be) cataloged and tracked
AGREED 
50. Add text saying that we will take advantage of the opportunity to design efficacy studies in basins with stormwater-related TMDLs where actions are targeted at a specific impairment and progress in the receiving water will be tracked. AGREED
51. State that we will do a literature review prior to designing a study. AGREED repeat
52. Recommend developing a standardized version of a stormwater infrastructure and BMP inventory tool (see Schueler’s comment #5) for use across the region AGREED
· Discussion: applies to diagnoses and targeting management approaches as well as to effectiveness studies – belongs more in source identification section?  A possible approach; tool for a focused study?  Would provide methodology for collective regional analyses.  Not just public infrastructure.
53. Consider land use stratification and status of implementation of stormwater management programs in selecting status and trends sites.  Discuss with experimental design
10. Gaps

We cannot resolve all the gaps here and now. At this time the overall recommendation would be to categorize each recommendation below as either Science Framework or Implementation-relevant and then:

a. ADDRESS IN SCIENCE FRAMEWORK DOCUMENT (VOLUME 1)

b. ADDRESS IN IMPLEMENTATION DOCUMENT (VOLUME 2)

c. DEAL WITH OUTSIDE THESE DOCUMENTS, BUT TRACK AND SCHEDULE

d. REJECT OR IGNORE

54. Adopt the structure in Horner’s suggestions for a four-tiered approach that incorporates our three approaches and melds them with characterization and research. 

55. Do initial step of reviewing existing data and programs must be a foundation for all later work. This analysis would include a thorough catalog of watershed land-use metrics, identification of stressors, a prioritization of at-risk watersheds, an identification of what techniques are most effective in which watersheds, and what are the data gaps and needed research.

56. Watershed characteristics: Land cover, impervious surface and other land-use characteristics must be surveyed.

57. Strengthen diagnostic approach and elaborate on how adaptive management will work to get corrective feedback to managers.

58. Identify effective techniques that we know now, and work to implement them as soon as possible.

59. A “lead entity” as to coordinate and manage this effort.

60. Categories missing or under-represented included:


a) CHARACTERIZATION AND LOADING

b) RESEARCH

· BMP’S

1. STRUCTURAL

2. LID- Commercial 

3. LID- WATER QUALITY

4. MANAGEMENT AND PLANNING

c) CLIMATE

d) ECONOMICS AND COSTS

· OPERATION AND MAINTENANCE

e) UNREGULATED STORMWATER: AREAS WITH NO PERMITS

f) PUBLIC EDUCATION AND OUTREACH

61. Revisit the receiving water focus on small streams and nearshore. Problems include:

1) Omission of many priority subwatersheds like industrial waterways

2) Omission of lakes and other water bodies

3) No provision for local identification of priority problems with other receiving waters

62. Include major roadways, forestry, and agriculture as land-use categories.

63. Include planning hypotheses

64. For Status and Trends, include a baseline or reference conditions, and identify stressors being evaluated.

65. For Effectiveness monitoring, do a gap analysis before designing effectiveness monitoring and focus on filling the gaps.

66. Source Identification needs a clearer articulation of purpose, a better framework, an appendix section, and a better explanation of how it interacts with Status and Trends and Effectiveness monitoring. Tie in compliance data, use characterization data (e.g. Phase 1), and use illicit survey data, etc. Include CSOs.

67. Characterization and Loadings monitoring are called for in the SWG Workplan. There is a need to know what is in the outfalls. Integrate data from Phase 1 monitoring.

11. Additional Science Needs/Ancillary data

68. Include implementation strategy comments in that document. 

· SOPs and data management; data sharing

· Use monitoring data to define research needs

AGREED
69. Address in scientific framework document:

· Analysis of Phase I monitoring info should inform the starting point

· Discuss whether to use VMT/ADT/Stream crossing/Street dirt/Urban simulation data and approaches that are available

· From Seattle street sweeping study: VMT could be surrogate for estimating pollutant loads up to a certain level (then traffic seems to dissipate pollutants)
· Other additional science needs might be addressed under this committee’s discussion of GAPS, should be available but might need to be collectively integrated

· Land use/land cover 

· continue Ecology’s 5-yr interval analyses

· Mapping

AGREED
70. Add text to Modeling Activities – expansion of recommendations in section #1 above
· Examples: need watershed runoff and loading, empirical models relating upstream land use and cover to stream and outfall quality, etc.
· Intent of strategy is to collect data that supports modeling activities and can be used to verify past efforts.  This data collection must be targeted to modeling efforts that will be useful in providing insight to help answer our questions.

AGREED
12. Adaptive management

71. Clarify the purpose of the SWG monitoring program and how the strategy document supports the SWG’s purpose.  Don’t accept a task that was never ours to accomplish (nor could be accomplished).

72. Restructure the primary document organization around types of monitoring, not adaptive management. Retain adaptive management for monitoring related to improving SW management, in particular effectiveness monitoring.

73. Decline reviewers’ request to provide background discussion on SW issues. “Please, not another white paper on stormwater!”

74. Distinguish between indicators with a quick and long term response to management actions.  Both have value, but the current draft is too sparse on the former.

75. Decline reviewers’ request to tie the different types of monitoring together more closely in terms of stressors. This depends on the purpose of the monitoring.

76. Decline reviewers’ request to determine beforehand how much source control is needed to get a biological response. This is not a bad approach, but it is different from what we have and not needed necessarily.  

77. Decline reviewers’ request to specifically describe the analyses that will be performed. Include the monitoring designs as examples, but this is a “scientific framework” document, not the implementation document.

78. Either describe the institutional framework for the full adaptive management cycle (that is, inform monitoring and report findings) OR say that the job of this document is not to define that institutional framework and let this go.

79. Decline reviewers’ request to add detail on land use/land cover metrics. This could be a potential outcome of the monitoring, depending on specific monitoring activities, but should not be a precondition.

80. Make a better connection from our data to modeling.

13. Experimental Designs
81. Appendices E and F – Alternatives 

1.    Keep status and trend and effectiveness examples as written

2. Modify Appx. E and F (e.g., add intensive probabilistic monitoring example within a watershed; align with hypotheses in main document, or make other changes)

3.    Add additional appendices for other hypotheses

82. Hypothesis Based Monitoring Framework 

· Change text to say that revisions to hypotheses are expected and they are only used to provide a starting point for experimental designs.

· Appx. E and F should be framed as conceptual and text should state that they will change as QAPPs are prepared.

83.  Status and Trends Monitoring 

· Change text to say S & T is long-term

· Add text to describe nested probability designs within watersheds

· Identify short term indicators for detecting trends earlier

· Small streams first, add rivers later

· Modify design to balance status and trend monitoring

· Follow QAPP for WHRST monitoring program (Ecology 2006) to sample non-random reference sites

84. Effectiveness Monitoring

· Keep emphasis on receiving water monitoring and aggregate effects of stormwater BMPs rather than a focus on influent and effluent

· Add monitoring before and during construction phase of BMPs

85. Statistical analyses

· Power analysis is important and should be done before studies implemented, but too early to provide this level of detail

86. Monitoring Parameter Selection

· page 62 line 36: Add sentence “Note not all of the parameters listed below will be monitored at all sites; see Table E.1 for which parameters are monitored at permanent and rotating sites.”  

· Add DOC and hydrologic variables to possible list of parameters.


We also need to address the following issues that relate to experiment design and were held off for this discussion:  #14 (3rd subbullet), #15-17, #18 (next to last bullet), #29, and #53
