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Presenter
Presentation Notes
Hello.  My name is John Milne and I’m a Civil Engineer with Clark County Public Works.  I’ve been with the county for about 22 years, working on stormwater mainly – regulations, watershed planning and capital work.  As many of you who work on watersheds and fish recovery efforts know progress can be frustratingly slow.   Watershed plans take years to develop, often don’t get adopted, and rarely get funded at a level adequate to make a difference.  Studies seem to take forever, are inconclusive and open to contention, and so actions that seemed more than reasonable to take don’t happen.  

This presentation describes one way to potentially boost ongoing watershed rehabilitation and fish recovery efforts, using WSDOT’s DAT process with a qualifying road project and an effective, watershed-based project selection process.



Background:
Stormwater/watershed approaches

Ecology - strong focus on flow control

County - restore the natural watershed hydrology:

e 1994 stormwater ordinance; volume control of runoff

Q’Q‘\Slf’az:,
e ¢+ 1995 Burnt Bridge Creek Watershed Plan; mandatory roof
9, o drain infiltration, headwater wetland restoration

e 1998 Salmon Creek Watershed Plan; runoff volume reduction

* Organizing principle; “Entropy-based watershed management”
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First some background.   Clark County’s watershed work in the past has differed from Ecology’s - Ecology has always had a  strong focus on flow control, while the county has instead tried to restore the natural watershed hydrology – all aspects of the hydrologic cycle - surface water, groundwater, stream base flows, hydroperiod, etc.  

The county’s approach led to the development of several watershed products, and a general “organizing principle” for watershed management.  Our first stormwater ordinance in 1994 included volume control of runoff.  The 1995 Burnt Bridge Creek Watershed Plan included mandatory roof drain infiltration systems in designated areas and also closed off the ditch draining the large headwater wetland.  The 1998 Salmon Creek Watershed Plan used a Runoff volume reduction strategy and developed Infiltration Zone maps and matrix to accomplish that.  These strategies and others came to be grouped under the heading of “Entropy-based watershed management” – an Organizing Principle for all watershed activities

With Ecology’s recent shift to LID, Ecology and county strategies are now much better aligned.  These older work products can be revisited and expanded.  This presentation will describe one potential strategy to advance watershed rehabilitation efforts while solving difficult roadway stormwater challenges.








This presentation will .........

......... iIntroduce how public road projects, watershed capital
projects and WSDOT’s DAT process can link-up to advance
watershed rehabilitation and fish recovery efforts.
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0 “Sub-basin Retrofit Plan” example

C “Demonstrative Approach” example
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This presentation will introduce one county strategy that used this Organizing Principle – use of the county’s watershed-based project selection procedures paired with WSDOPT/DOE’s Demonstrative Approach procedure to use obligated public road project funds more effectively and facilitate the construction of important watershed projects.

The first part of the presentation will briefly introduce some general watershed management principles that form the basis for this strategy.  After that, I’ll walk through an example of a “Sub-basin Retrofit Plan” that shows how effective stormwater/watershed projects can be identified.  Next I’ll show an example of using WSDOT’s “Demonstrative Approach” process to pair-up qualifying public road projects with those offsite stormwater mitigation projects for multiple watershed benefits.  Last, I’ll include a brief summary and make some suggestions on how such a program might move forward.




Presenter
Presentation Notes
General Watershed Principles.   When thinking about watershed management strategies, we should first acknowledge that watersheds really work pretty well to manage themselves.  So restoring and maintaining the natural watershed hydrology – surface water and groundwater – will likely lead to many good physical, chemical and biological outcomes.  Your watershed can really help you manage both your water resources and the environment in general.  

We should note that natural systems not only work extremely efficiently – they work perfectly.  And they work on everything at the same time, not just the Hydrocad run that’s giving you problems at that particular moment, or that multiple regression analysis you’re having trouble with bringing together.  One key item this presentation will encourage is to USE these natural systems as much as possible – referred to later as “top-down watershed management”. 

The next 4 slides will touch on some general considerations with using this approach to set the scene for the more detailed examples to follow later.  


“Top-down watershed management”
A tale of two whiskies....
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This slide shows a natural example of what I call  “top down management”, and gets in a plug for my country’s product at the same time.  Most whisky afficionados will tell you It is the water in each whisky that gives it its individual flavor, not any transcendent skill on the part of an individual distiller.  Ever wonder why single malt Scotch is usually called Glen-this or glen-that?    One reason is that the stream water in every glen is different, due to the chemical and biological activities that take place over its journey from mountain ridge lines to the distillery.  

The left photograph shows the east highland area, including the River Spey.  It’s quite lush, and Macallan is a nice smooth whisky.  The north highland landscape around Tarlogie Springs is harsher, and the water in the burn looks like coca cola and almost black in the pool at the distillery; Glenmorangie is much more peaty flavored and has more bite to it.   How well do you think we’d  like these two whiskies if we had captured all that pure highland rain water and piped it to the distillery?    Probably not very much - it looks like the glens seem to know better than we do how to make a wide variety of good whiskies, and maybe also how to support a variety of anadromous salmon as well.  

So we can see that natural processes are very efficient and preserve all the attributes of a stream – the stream’s “signature” , not just its “beneficial uses”– for us and for fish both.  So, using them as much as possible makes sense – top-down watershed management.  



“Entropy-based watershed management”
A holistic, watershed-based strategy that
mimics natural processes

NATURAL EXAMPLES

SNOWPACK

Water in solid phase at the highest
potential energy possible.

....next best thing??

Contaminants
and sediment
are filtered

Provides
critical wildlife
habitat

HIGH GROUNDWATER

Water in liquid phase at the highest
potential energy possible.

“Pump up the groundwater as high
as possible (then plant everything)”
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This is the same basic idea as the previous slide, now with just a bit closer look at the physics involved. This is a basic “Organizing Principle” for watershed-related work that I’ve been using for some time, and come to rely upon when developing any watershed, stormwater or capital strategies.  It’s the topic of a recent article in APWA magazine, so I won’t dwell on it.   

Briefly - this strategy basically tries to manage natural resources so that each resource is in its state of least entropy – its “highest” and most ordered thermodynamic state - after each and every process has taken place.  For example – snowpack is water in solid phase at the highest potential energy possible, and we know that a good snowpack means a good year for the watershed environment and everything in it. But - creating snowpack is a difficult, expensive task for a watershed manager, so what might be the next best thing? HIGH GROUNDWATER – water in liquid phase with high potential energy.  

When applying this Organizing Principle to watershed management, it can be simplified to “Pump up the groundwater as high as possible then plant everything”.  So - keep groundwater elevations high  - (improves wetlands and supplements stream base flows for example)  – and maximize the photosynthesis going on.   Or, for those interested in sustainability – store as much water and energy as each watershed can handle - the ocean is not hurting for water – keep it in your watershed a little longer.

The bold phrase at the bottom of the page is is the simple game plan that I like best for assessing watershed needs and issues - a phrase you’ll see a couple more times in this presentation.  


What good is all this recharge if you
Just discharge it all right away?

ALT. 1B: INDUSTRIAL-RESIDENTIAL-PARKLAND* ALT. 2B: PARKLAND-RESIDENTIAL-INDUSTRIAL*
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WINTER BASE FLOW WINTER STORM EVENT WINTER BASE FLOW

Omly slight increase in head elevation during storm
event; check numeric output for differences.

Flow below stream bed and wetland ground surface
in winter; model needs to be adjusted.

DESIGN SECTION

DESIGN & ENGINEERING DIVISION

"Sligluinm in flux for winter storm

J Slight increase in flux for winter storm event; check numeric output for differences.

event; check numeric output for differences.

COUGAR CREEK REPORT
FIGURE 6: ALTERNATIVE ANALYSIS: STREAM EROSION
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(high streamflow/erosion in lower stream reaches)

Model shows dry stream in winter. Cougar Creek is|
a perennial stream; model adjustments needed.
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Here is a question worth considering.  Washington state made a recent big shift towards Low Impact Development.  We just know LID is good, and recharge is good.  But……why?  and is encouraging recharge really enough?  The next couple of slides follow the recharge idea a bit further.

Here I was playing around with the development of a sustainable land use plan for a college paper.  The hypothesis is that it would come from the land use/recharge  pattern that would result in the highest groundwater elevations - essentially pump up the groundwater then plant everything again.   So I played with siting land development types with different recharge and discharge characteristics in various parts of the watershed, and used a Modflow groundwater flow model to compute the associated groundwater elevations throughout the watershed.  BUT – in passing – I found that one efficient DRAIN (ditch) would dry up the headwaters area for even the best land use arrangement.  This is quite a worrisome outcome for a watershed manager.  




What good is all this recharge if you
Just discharge it all right away?
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This second example came from answering a legal action saying that a county road project would reduce recharge and so dry up the adjacent wetlands.  We pointed out that recharge was really a secondary issue – the only thing that truly mattered in the end to wetlands was having high groundwater elevations.  The county road project would remove existing ditches and eliminate those groundwater discharges.  We also added trench dams on stormwater and utility trenches to eliminate the french drain effect of the trench backfill.  That proved to be very successful – actually more successful than I liked.  We got leaky pipes which were expensive to fix, and I was chewed out for that.  (That’s ok - I’ve been chewed out before)

So – try to avoid adding new groundwater discharges when developing - protect headwater wetlands - use trench dams in high groundwater areas, etc.  


“LID on a watershed scale”
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Washington state made a recent big shift towards Low Impact Development.   We know it has multiple benefits – it just seems to make sense.  So - why not  apply it on a watershed scale also?  

This graphic shows a large headwater wetland restoration project, where we tried to reverse the ditching that had gone on and restore the natural recharge using various BMPs, essentially giant rain gardens, etc.  After it is all graded out we reforest the whole area.  Preliminary calculations showed around a 30% increase in summer base flows leaving this headwaters area.
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Watershed-based project selection:

Clark County Fairgrounds Sub-basin
Retrofit Plan
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Now after having set the scene we’ll move on to a couple of procedures that contribute to the DAT process mentioned earlier.  

This first one shows how effective, watershed-based stormwater mitigation projects can be identified.   This sub-basin retrofit plan is one method, that uses the principles described earlier.   The Fairgrounds area takes up  quite a large portion of one basin in Whipple Creek – a basin that has some pretty severe stream headcutting and associated problems.




Sub-basin Retrofit Plan Process

* Priority sub-basins identified using Watershed Sensitivity/Impact
mapping

e “Top-down” BMP selection

e Uses Hydrologic Accounting to select the most cost-effective
combination of BMPs for a “Plan Alternative”

e Uses Hydraulic Accounting to confirm and adjust the selected Plan
Alternative

* Final project design using standard hydrologic and hydraulic
models
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Here we have an overview of a typical sub-basin retrofit plan process.  A sub-basin retrofit plan first uses Watershed Sensitivity/Impact mapping to select a priority sub-basin for retrofit.  This selection is verified through additional field work.  

Next, it uses a “top-down” process to site the most cost-effective infiltration/retention BMP at every feasible location in the sub-basin.  

Next, it uses Hydrologic Accounting to select the most cost-effective combination of BMPs (the most cost-effective Sub-Basin Retrofit Plan Alternative).  That Plan Alternative selection is verified using feasibility checks  - for example permittability is very important - and an independent panel review.  

Next Hydraulic Accounting is used  to confirm and adjust the selected Plan Alternative.  

Finally the design is optimized and final project design completed using standard hydrologic and hydraulic models (knowing that we already have a cost-effective project)

I’ll point out here that the Hydrologic and hydraulic accounting processes basically use very simple, idealized WWHM and HECRAS models to be able to compare existing, proposed and natural scenarios, as well as Plan Alternatives, for their relative impacts on streams.  These comparative outcomes are intended to provide sufficient information for decision-makers to make reasonable decisions, just as they do with all their other public activities and responsibilities.   Waiting for perfect scientific information to be developed every time you need to make a simple budget decision is not effective (or cost-effective) management of public funds.


Selecting a priority basin for retrofit

Field-based Confirmation:

Map-based Prediction:
Watershed assessment data

Watershed Sensitivity/Impact mapping

Clark County Amphitheater Sub-Basin

Clark County Amphitheater Sub-Basin
Watershed Sensitivity and Impact Assessment Problem Areas (SNAP and Operations-identified)
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The project selection first tries to identify projects with a strong Purpose and Need.  The project Purpose here is to reduce erosion in county streams  (while also improving water quality and other environmental attributes as much as possible).  The project Need is established in two steps.  The first step uses Watershed Sensitivity and Impact maps – based on the county’s old Infiltration Zone maps – to predict potential problem areas.  The second step uses field information – the county’s SNAP program – to confirm that actual, severe problems exist.

Now we’ve confirmed we need a plan for retrofitting this sub-basin and established a strong cause-effect relationship between impacts – that is erosion in streams - and their causes  - high-impervious land use developments.   The next step is to complete the alternative analysis and develop the plan.  


Identify most cost-effective infiltration
BMP at every possible retrofit location
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Uses updated Infiltration zone mapping basically a single map mix of soil types and groundwater elevations, with steep slope areas, etc. thrown in.  With it you can pick the most cost-effective infiltration-based BMP anywhere in the county.

A literature search identified many new infiltration BMPs – LID BMPs – since the original Infiltration Zone maps and matrix were developed.   A BMP cost-effectiveness component has also been added to the county’s old Infiltration Zone matrix.


Develop Plan Alternative #1
“Maximum improvement”

Stormwnder Fociliy #6 !
wter Wetland Dietentio
octiveness = $213,39,

Total Cost = 532,908

FMIA = 1.62 seres

Rain Garden with Underdrain
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Totnl Com = SME2 K34
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To develop this “Maximum improvement alternative” – Alternative 1 - we use a “top down” strategy – working from the ridge lines downstream - and site the most cost-effective infiltration BMPs in every area possible. Think on the graphic for a moment.  It shows the maximum flow control improvement that can be made in this sub-basin, regardless of cost.   A very useful piece of information for watershed restoration – isn’t it?

Here is a portion of the Plan.  It includes a large rain garden, roadside rain gardens with overflows to a wetland/retention area, parking lot runoff interceptor rain gardens, “Eco-roof”, downspout rain barrel/planter boxes, a headwaters restoration area, detention pond, reforestation area (here we’re appropriating the county’s “Growing Green” program).

I’ll note here that the wetland/headwaters restoration area design diverts storm flows that drained directly to a detention facility back to the natural path, so reinstating the natural hydrology that was disturbed by the amphitheater grading and street layout.  This is the county’s old strategy  brought up-to-date and made more systematic.  To be able to do this, and get stormwater TIR approval, we need to treat the stormwater runoff first, then confirm that the uncontrolled runoff will not cause problems in the new wetland/retention area, and that the improvements provide significant flow control and additional benefits.

Note also that the parking lot rain gardens here will lose valuable parking spaces for the Amphitheater.  The ones in this north area are on better soils than others to the south though.  Both sets of parking improvements currently drain to detention ponds, and these north improvements provide more potential to reduce stormwater volumes and flow rates arriving at the detention pond, so allowing better flow control from that pond.  We might ask the Amphitheater folks to give up these (north lot) spaces, but keep the other, less cost-effective ones.  Not all rain gardens are the same




Use Hydrologic Accounting to develop
other Plan Alternatives

PLAN ALTERNATIVE 3
Typical Cost-
Proposed Improvement Effectiveness Total Cost | Fully Mitigated Impervious Area (Ac.)
A, Stormwater Facility Projects
3 Eaclity 21 = 5 o -
Stormwater Facility #3; Additional Rain Garden with Underdrain $388.270/FMIA $1,333.321 3.43
Stormwater Facility #4, Alt. B, Expanded Stormwater Wetland/Detention 3213, 392/FIMIA 51,798,566 8.92
Stormwater Faciliby #5- Exoandad Stormwatar Watland/Datantion
— : -
s, : -
” Stormwater Facility #8; Rain Garden with Underdrain 3388, 270/FMIA 3382835 0.99
C."Growing Green"” projects (reforestation]
Reforestation Area #2 (Reforestation of pasture) 592 B47/FMIA $48,300 0.52
Raforastation-Araa #3 (Reforastation of pasturs)
D. Wetland Mitigation projects™
Wetland Rehabilitation Area #1 Varies 5377 659 347
* = Potential funding from Transportation projects
E. Stream stabilization projects
Stream Stabilization Area #1 A $250,000 0.00
TOTALS $4,190,681 17.34
PLAN COST/EFFECTIVENESS $241,644  [per Fully Mitigated Impervious Acre
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The initial selection of the plan mix of BMPs is done by Hydrologic Accounting.  Here we have just eliminated the least cost-effective BMPs until the available budget is met – simple arithmetic, not detailed modeling.  

Note that when you do this, as well as reducing the total cost to a manageable level, the overall system cost-effectiveness also improves.  

Also note  that we took the liberty of adding in Environmental Services “Growing Green” reforestation funds - we may as well reforest areas that have high watershed needs and a good stormwater benefit also.  So now the sub-basin retrofit plan is moving beyond a stormwater system plan into watershed rehabilitation.  We now have to convince the operator of the “Growing Green” program to spend their $s out there, to the mutual benefit of both programs.

Summarizing  - a targeted sub-basin retrofit plan using a top-down approach is an effective way to plan, design and construct priority watershed improvements quickly.


Sub-basin Retrofit Plans:
Conclusions

 Needed, effective and cost-effective

e “Top-down” strategy addresses all watershed needs
s o Fast watershed-based project selection method

* Multi-benefits for environmental programs

o Speedy and effective watershed restoration
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Some conclusions about sub-basin retrofit plan process.  

The resulting Sub-basin Retrofit Plan is needed, effective and cost-effective. 

 It’s “top-down” strategy addresses all watershed attributes, not just “stormwater” or “flow control”,  in an integrated way.  

The “watershed-based” project selection process was completed very quickly, without the need for a large-scale watershed plan. 

All the usual water quality treatment and flow control requirements are met, but there are also many other environmental benefits have been achieved – for example, other important watershed components such as headwater wetland restoration projects and retrofitting trench dams on utility pipelines have been included.  

Last - sub-basin retrofit plans can be used  to select and design effective stormwater/watershed projects to help develop a dynamic watershed rehabilitation program.  The county’s Stormwater CIP between 2008 and 2012 was the most dynamic progress made in watershed work in the 22 years that I’ve been there, and used several of these procedures and techniques.


" WSDOT and DOE’s Demonstrative Approach:

.o wNE 10t Avenue; NE 149t Street to NE 164t" Street.
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Now - we get to the “public option” part. Here we’ll see how WSDOT’s “Demonstrative Approach” process can partner qualifying public road projects with those watershed-based offsite stormwater mitigation projects for multiple watershed benefits.  

First – what is a qualifying road project…….. ?  Next slide



Engineering and Economic Feasibility
Evaluation

e 310,155 sf of impervious area.

e Stormwater mitigation cost = $4,724,640.

e Cost/benefit = $15.23/sf, >> S5-S7/sf

Standard (onsite) stormwater mitigation for the
project is considered to be economically infeasible.
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A qualifying road project is one where the provision of standard stormwater mitigation is infeasible, from an engineering and/or economic standpoint.   The 10th Avenue road project is located in a very hilly area, with poorly infiltrating soils, and needs two bridges across canyons.  There were many engineering feasibility issues, but here is just the economic summary.  It shows that providing stormwater mitigation will cost over double the target of $5-$7 per square foot of contributing impervious area.


Watershed-based proposal:
Watershed restoration concept

ONSITE-PLUS-OFFSITE MITIGATION
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After infeasibility is demonstrated, the DAT process requires the proponent to come up with an acceptable watershed-based solution for completing offsite stormwater mitigation.  Not a watershed plan – a watershed-based solution.  The county’s watershed-based solution, for flow control is shown in kind of cartoon form in the next few slides. 

 (Note that the county will meet full water quality treatment requirements at the project site).

This first graphic is the well known pareto principle graph – the 80-20 rule.  That is you get 80% of the benefits with 20% of the effort, or cost.  After that point the benefit gains are relatively small relative to the effort or cost expended – the law of diminishing returns.  This is a standard management approach where you have a lot of work to do with limited funds - in this case restoring a watershed.  

To get the example going, let’s assume that the current flow control regulation is – say – 95% effective in preventing stream erosion from a new road project.  This is called the “Standard Mitigation (detain-to-forested) Alternative”.

And let’s say flow control to Existing conditions is around 90% effective.  The difference in those detention volumes could be used instead to build a second detention pond, operating at – say 80% efficiency – in another watershed location – say an older residential area with no flow controls.  So you can get two effective detention ponds – one at 90% efficiency and an “extra” one at 80% efficiency – for the same cost as a single 95% efficiency pond.   The “extra” pond also would include water quality treatment, and would be in a priority watershed area – highly impacted.  This is the “Onsite-plus-Offsite” Alternative.


Watershed-based proposal:
Watershed restoration concept

STANDARD MITIGATION IONSITE-PLUS-OFFSITE MITIGATION

-
-
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This graphic shows a hydrologic model (WWHM) developed to represent the previous strategy.  Essentially, we get two smaller but still very effective detention ponds for the price of one large onsite pond.  

Here the second, additional pond is sited the next stream over from the road project, and the two flow streams combine a short distance downstream – the green reach.  Note however, that obviously a more needed location for the new detention pond could be found.  

These red, blue and green flow reaches will also be seen later in the presentation.  



(Note that we also provide full water quality treatment in the road project pond, plus a cost-effective measure of additional water quality treatment at the offsite location.) 



Watershed-based proposal:
Watershed restoration concept

Standard Mitigation vs "Onsite plus Offsite” Mitigation
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This graph shows the flow control results – flow-duration curves - for both alternatives in the green stream reach immediately downstream of the flow confluence.  

Both alternatives improve over the Existing condition.  However, the Onsite-plus-Offsite Mitigation alternative  - red line – provides much better flow control the Standard Mitigation Alternative (blue line).  

(Note also, clearly, providing an additional water quality treatment component means that the onsite-plus-offsite mitigation alternative also has superior water quality treatment performance). 



Watershed-based proposal:
Watershed restoration concept

STANDARD ONSITE-PLUS-OFFSITE
MITIGATION MITIGATION

EXISTING CONDITIONS
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In the graphic – green is a healthy watershed - orange and red are impacted and severely impacted sub-basins. This last graphic shows how building 6 of these “extra” projects over a 6-year CIP can restore a damaged watershed, whereas the standard mitigation alternative makes very little progress.  



Apologies for the graphics - the leaf look is just a collection of 6 sub-basins in a larger basin



Watershed-based proposal:
Offsite mitigation project types

Detention pond retrofit

New detention pond

Headwater wetland restoration

Flood plain bench

Culvert replacement (for fish passage)*

Stream stabilization project (channel-spanning log jam)
Property acquisition for headwaters protection*

NoahkwWwhE

* = no gquantitative flow control assessment made
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The last slide made a case for providing an “extra” detention pond as the offsite project.  However, there are many other valuable watershed projects that could be more needed and more effective (detention ponds are the county’s last resort project for fixing watersheds).  This is a list of the offsite stormwater mitigation project types considered for the 10th Avenue project  - several from the Fairgrounds Sub-basin retrofit plan and some other priority watershed projects also in included on the list from Environmental Services. Department. 

The next step in the DAT process is to build a case for selecting one of these projects as the offsite stormwater mitigation component of the onsite-plus-offsite alternative.

Let’s look at one example.  Stream stabilization projects – in particular – are needed and valuable projects with multiple benefits to a watershed.  However they are relatively poorly funded and it is hard to get them built.  It would be good if this DAT process could help get more of these projects done.  

(Note.  Since we have not reduced any water quality treatment requirements, and have provided flow control to match existing conditions at the project, there have been no impacts at the project.  Remember also that we have a qualifying road project, where it is acknowledged that the provision of standard stormwater mitigation is infeasible and so should not be required.  So -  there should theoretically be some latitude in picking the best offsite mitigation project). 



Selected Project.: 3-reach assessment
Existing Channel Conditions
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Presentation Notes
We initially selected a detention pond retrofit as our offsite project.  This shows some additional work on that alternative.  

This first slide shows Existing stream conditions in Whipple Creek, and harks back to the 3-reaches identified in the earlier flow control slide.    The road project and offsite mitigation project is white.  

The red reach is a highly degraded stream channel downstream of the offsite mitigation project.  

The blue reach downstream of the project is the reach between the project and the confluence with the red reach, and is relatively stable (compared to the red reach).  Remember that flow is controlled to existing conditions at the project location, so that no impacts should occur on this reach.  

The green reach is a long reach downstream of the confluence, which is also relatively stable.  Obviously, it is a strong preference to select the alternative with the best flow control performance in this long downstream reach (which is common to both alternatives).

The next slide shows the flow control performance in all three reaches for the two alternatives.  Other project benefits were also identified and assessed, for the two alternatives.


Selected Project.: 3-reach Assessment
Flow Control Results

TR IEE
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Presentation Notes
We initially selected a detention pond retrofit as our offsite project.  This shows some additional work on that alternative.  

This slide shows the flow control performance in all three reaches for the two alternatives.  

Note - the two graphs show the localized outcome – immediately downstream of the project outlet – and the regional outcome – in the main stream channel 

The Standard Mitigation alternative performs slightly better in the blue reach (however the onsite-plus-offsite alternative has no impacts in this reach).   The Onsite-plus-offsite mitigation alternative is much better in the red reach ( which needs flow control the most).  The onsite-plus-offsite alternative also performs slightly better in the long green reach downstream of the confluence/POC.  

 Note though that it will take many such projects to truly improve this reach – one project does not make a watershed plan.  The two graphs in each reach help  illustrate this point.

 (Note:  red reach is a headwater reach so only has one graph).

So – summarizing - the Onsite-plus-Offsite mitigation alternative has better flow control, and provides it in a more needed location.    If further quantification of this outcome is needed, this can be confirmed by running a direct erosion/sediment transport run in HECRAS (next slide) – Hydraulic Accounting. 


Selected Profect: 3-Reach Assessment
Hydraulic Accounting Results
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The purpose of flow control is to reduce erosion in streams.  “Hydraulic Accounting” is a direct computation of stream erosion between competing alternatives.  

This graphic confirms the previous flow control results by adding up the erosion/sediment transport in each studied reach.  While the Standard Mitigation alternative does reduce erosion a bit, the Onsite-plus-Offsite alternative  - purple line - reduces it quite a bit more – due to stabilizing the badly eroded red reach and by providing superior flow control in the long green reach downstream of the confluence of the two reaches.

Note that these are all idealized reaches – this is for an apples-to-apples comparison only.

(Note - HECRAS can’t analyze a full-year WWHM hydrograph.  Above shows an evaluation for a 2-year storm event; the upper limit of flows considered for erosion control purposes.  A true “average”  erosion event would show even more improved performance for the Onsite-plus-Offsite mitigation alternative). 




Selected Project
Water Quality Treatment Results

WATER QUALITY TREATMENT
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By building an additional  - extra - offsite water quality pond*, the Onsite-plus-Offsite alternative clearly gets better water quality treatment.  

* For a much larger, untreated basin; pond operating at a very cost-effective operating point.


“Standard Mitigation” vs “Onsite-plus-Offsite
Mitigation”: Onsite-plus-Offsite is........
O Cheaper
O Better environmentally
e better flow control
e  better water quality treatment

. has additional watershed benefits

O Uses significantly less private property

The Standard Mitigation alternative is easier to permit
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Presentation Notes
Summarizing – the Onsite-plus-Offsite alternative is cheaper, better for the environment and uses less property.  However, permitting is more difficult and carries more risk to the project schedule.  

That last point seems minor, but nowadays, “easier-to-permit”  has a major effect on project schedule and is a major issue for decision-makers with “urgent” projects.  (Everything seems to be urgent or an emergency to politicians and decision-makers these days).


1. Increased use of the DAT process can help develop more
cost-effective watershed and fish recovery programs

2. A sub-basin retrofit plan can work well as a watershed-based
selection method for offsite stormwater mitigation projects

; o ’g 3. Most watershed project types can be quantifiably linked to
"_' S flow control needs

4. Providing flow control to the Existing Condition at the road
project site is advisable

s should

1 2

Approving agencie

ase decisions on adequate -t



Presenter
Presentation Notes
Last – some conclusions and suggestions:

Use of the DAT process with a qualifying road project and effective watershed-based project selection  can potentially use existing public funding more effectively to help develop more cost-effective stormwater, watershed and fish recovery programs
Providing flow control to the Existing Condition -- that is no impacts at the road project location -   is crucial to a successful approval
For this approach to move forward, it will require making decisions based on adequate policy information, not waiting for perfect data and results 
Expansion and improvement of the DAT process is needed to consider a wider range of needed project types

(Note on 3rd bullet.  But if we always control to Existing Conditions at a minimum, the DAT process could become quite flexible)





6. Expand DAT to allow a wider range of project types
7. Need watershed-based review procedures for all agencies

8. Need good inter-disciplinary and inter-agency cooperation

If all the above can be made to happen, watersheds, fish and all
related programs and agencies can benefit.
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Presentation Notes
We also need better inter-disciplinary and  inter-agency cooperation and collaboration – holistic, well-ordered management.  “We got to get together sooner or later……..”



Eileen Ellison
Bill Wenk
Dr. James Guo

~ Bob Rodgers
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Presentation Notes
There has been a lot of work and input that has contributed to this work over the years.  Here I’d like to acknowledge some key contributors and then open things up for some questions.


Something in the Air

Thunderclap Newman

Hollywood Dream, track 1

Rock/Pop
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