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THINGS TO THINK ABOUT......

O Are these issues that you are dealing with?

O Are there water quality problems
upstream of your property or intake that
are out of your control?

O Are there potential NGO partners in your
watershed or jurisdiction?

O Is this a way to build local support?

O How could this help me?




GOAL: “Watersheds That Provide
High Quality Water in Sufficient Quantity
To Support
Healthy Natural and Human Communities”
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Monitoring partners

Non-profits, Local Government, Universities

Poconos-Kittatinny

Upper Lehigh

Wildlands Conservancy . /" TNC (PA)
Moravian University MBI D e ey e , NJ Highlands
Brodhead WA. !J
Middle Schuylkill ~ East Stroudsburg Univ. - TNC (NJ)
' S R, " Musconetcong WA,

Schuylkill Action Network Citizen Scientists s [ \Wallkill River Wshed Mgmt. Group
Miller Environmental A ]
Stroud Water Research Center " Students Philadelphia
Berks County Conservancy : Volunteers
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.. Wissahickon Valley W.A.
. Lower Merion Conservancy
byl _tmg Pennypack Ecological Restoration Trust
" Friends of the Poquessing
Villanova Univ. & Temple Univ.

Schuylkill Highlands
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NJ Audubon
Pinelands Preservation Alliance
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Presentation Notes
These high-priority watersheds are the basis for the delineation of the eight sub-watershed “clusters” where it is believed that the overall DRWI effort could have the most impact. (Blue dots indicate 2013 & 2014 sampling sites.)

Though ANS is the lead for data-collection effort, partner closely with organizations such as Stroud Water Research Center, and many others throughout the watershed, incl citizen scientists, who play a large role in the data collection effort.


ON-THE GROUND PROJECTS

e Over $40M/ 3 yrs — for DRWI Phase |

* Preservation/Protection

e 12,200 acres of forested lands protected
e 3:| match; $4MM leveraged to $37/MM
e Open Space Institute

e Restoration

e 5,767 acres of Ag & Suburban lands restored
e |:l1 match; $4MM leveraged $8.5MM
e Nat’'| Fish and Wildlife Foundation (NFWVF)



MONITORING & ASSESSMENT

e Goal: Monitor water quality and aquatic ecosystems to
assess progress toward DRWI goals, inform restoration
and protection actions and engage local stakeholders

* 300 Monitoring Sites

e Academy, Stroud, Cluster Teams

e Delaware Basin Data Management System
e 3 Tiers of Data Quality
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William Penn investment is spearheading a new approach to protecting water quality through healthy watersheds�
Watersheds: Natural ecological systems and critical human support systems�
Protection and restoration from non-point source must go hand-in-hand with better knowledge of the systems and the impacts



UNDERLYING QUESTIONS

How are in-stream ecosystems
responding to on-the-ground actions?

Which indicators best respond to current
stressors and conditions, as well as changes in

water (and ecosystem) quality over time!?

How can monitoring results inform the
DRW!I and similar work in the future?

THE ACADEMY
OF NATURAL SCIENCES
of DREXEL UNIVERSITY
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The questions that fuel the monitoring effort are…

Keeping these underlying questions in mind helps us direct our monitoring efforts in ways that stay true to the objectives of the DRWI, as well as inspiring new research questions around watershed and ecosystem science.


Monitoring Overview

3
‘KL:L\L [
Ehgg ekt

Monitoring Site Stats
v' 35 Integrative Sites: fish, algae, macroinvertebrates, v |5 Lentic macroinvertebrate sites
habitat, salamanders, water chemistry (4x/yr) v" |5 Salamander Sites

v' 77 Project Sites (algae, macroinvertebrates, habitat & water) v 4 Stormwater Sites
v' 24 Fish Project Sites
THE ACADEMY
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5-20 sites per cluster, depending
Research questions that we are able to investigate in conjunction with regular monitoring.
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Summary of Three Tiers
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The Academy is also tasked with housing the data collected through DRWI. In order to help us organize the large amount of data coming in, we devised a three-tier system.

Tier 1 is defined by sample analysis done by a lab with low detection levels; macros to genus/species; depletion fish sampling; and algae SWAMP protocol. This is data which used in scientific analysis, research and reports, and Tier system ensures the data used for these purpose are of a consistent level of rigor. ANS/Stroud/some cluster partners.

Tier 2 is mostly trained volunteers (performing QA/QC). Still high-quality data, used for analyses of baseline conditions and long-term trends on coarser scale, and for outreach and community engagement. 

Tier 3 is anyone else: are valued for their broad coverage over time and space and for their capacity to identify major trends and threats. Volunteers are numerous and enthusiastic – a valuable resource in the monitoring program.
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Habitat ratings are sub-optimal throughout all the clusters (again, average).

No data for KC cluster. This is because between 2013-2014, there was only one sampling site and one sampling event (algae/habitat assessment) in the KC cluster. Showing results as an average of cluster conditions would be very misleading. As surface water sampling in the KC expands due to work of cluster groups, we will be able to better indicate biological stream conditions in the KC.


INFORMATION PERSPECTIVES
All Levels INPUTS PROCESS OUTPUTS

Biological Indexing

[ »  Quantifying Water Quality
o Targets

science for a changing world

Nutrient Yields

Rating Curves

Index of Initial Site Conditions:
Cluster Analysis

Ordination and Nonmetric

Multidimensional Scaling

Probabilistic Land Development
Changes and Population Growth
Modelling Nutrient Runoff

hysic

Pollutant Anal

US Army Corps
of Engineers

THE ACADEMY

OF NATURAL SCIENCES
of DREXEL UNIVERSITY



RESEARCH AGENDA TO FILL THE GAPS

* Research Re-Granting Program

e $4M of $5M — Delaware Watershed Research
Fund — 10 research teams

e $200K of $300K — Drexel Watershed Consortium
— 4 teams

e Addressing Critical Questions
* Ecological Targets for Conservation Workgroup
* Forest Metrics VWorkgroup

» Connecting Scientists with Practitioners




Mapping & Tools for DRB

> UVM — NLCD (USGS Nat’l Land Cover
Dataset) plus LIDAR

o 1 meter resolution
o / land use categories

> Shippensburg University & USGS
o Sleuth Model and local input
o Land Use Change Forecasts

> ANS & PennState
o Stream Reach Assessment Tool (SRAT)



MODELING TOOLS FOR SELECTION OF SITES

e SRAT - one sq. mile watersheds, land use
impacts /direct runoff/ upstream influence. Used
to prioritize watersheds for action

 WikiWatersheds - User friendly, focus on specific
watershed, input different alternatives for site
restoration. (e.g. - Difference in a 30 or 100 ft.
forested buffer)




Catchment Vs Watershed

- Rench Reach Catchment
eam Reac (Non Fluvial Flow)
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Example Mixed Urban, Point, and Ag

Estimated TN MG/L
22.5

Estimated TP MG/L
1.1
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 Drop view if exists phase2.test;

create Or replace view phase2.test as 
select 
nord, geom, nordstop
from spatial.nhdplus where nord between 2488 and 2498 ;

DRop View if exists phase2.test2;
 create Or replace view phase2.test2 as 
select 
nord,  catchment 
from spatial.nhdplus where nord between 2488 and 2498 ;
DRop View if exists phase2.test3;
 create Or replace view phase2.test3 as 
select 
1 as nord ,  ST_Buffer(ST_Union(catchment),1)::geometry('Polygon',32618) as geom 
from spatial.nhdplus where nord between 2488 and 2498  group by 1;






Catchment % In Watershed %

D, 2488

Area (5q Miles)]  1.362 100.00% 14.404 100.00%
Open Water, 0.000 0.0% 0.01 0.1%
Developed Open 5pace| 0.259 19.0% 1.81 12.6%
Developed Low Intens.ityr: 0.173 12.7% 0.90 6.2%
Developed Med Intensityl 0.049 3.6% 0.58 4.0%
Developed High Intensity, 0.032 2.4% 0.23 1.6%
Barren Landi 0.000 0.0% 0.23 1.6%
Forest Deciduous . B.8% 4.64 32.2%
Land Cover Forest Evergreen: g%}ég 0.0% 0.01 0.0%
2011 Forest Mixed| 0,002 0.2% 0.06 0.4%
Shrub Scrub]  @.120 8.8% 1.49 10.3%
Herbaceou5| 0.014 1.0% 0.09 0.6%

Hay Pazture: 0.275 20.2% 1.73 12.0%

Cultivated Crop 0.260 19.1% 2.15 14.9%
Woody Wetlands, 0.058 4,2% 0.46 3.2%
Emergent Woody Wetlands! () 00D 0.0% 0.02 0.1%
Population 2010] 1,359 8,433
Non-Point [Kg/¥r]! 4,323 35,067
AgTotal] 2 767 ; 20,695
Animals ! 190 1,390
surface and groundwater ! 2,577 G 19,305
Urban Total! 1 175 ; 8,251
Natural Lahd! 245 ] 5,123
Riparian! 136 998
Point Sources Total! 4g p54 48 828
Non-Point [Kg/Yr)' 275 2,141
Ag Total! 183 ; 1,403
Animals 1 G4 g 395
surface and groundwater | 129 1 1,008
Urban Total 36 13% 270
Natural Land! 4 ] 82

Ripariani 53 19% 386
Point Sources Totall 2 023 2.046
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Point source N, Ag sources, and Urban S


BUILDING DRWI PHASE 2

Lessons Learned from Phase |
Capital and Complementary Strategies

Moving from Opportunistic to More Data-
derived Decisions

Stronger Scientific Basis for Focus Area
and Site Selection

Restoration, Protection, Hybrid Clusters

Added Accountability - Progress toward
Goal




BUILDING DRWI PHASE 2

Theory of Change Analysis
Goals, Outcomes and Strategies
Metrics -

e Performance and Outcome
e Timing and Tiers
Team Building — Outreach

Coordination of Actions
Hopefully 6 year effort (2018-2024)




Threats Model

Point source
discharge

Acid mine drainage

Incompatible
stewardship ethic
Incompatible > Pollutants 5 t
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Org;mza_lthnsl . Lackofeconomicand |9 b quality ~
working in isolation > policy incentives ]
v Goal
—» Altered hydrology
Impacts to the
> natural flow
Lack of _ : ]
understanding of . — |\ regime
: Incompatible +|mpact of Reduced natural
watershed systems o —
sub/urbanization development & growth > cover and
functionality
Lost, degraded
and fragmented  _| Key
habitat Contributing
Energy infrastructure Z_y - 1< parriers Factors

Direct Threats

Ecosystem
stressors

Conservation
Target
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9:13 - Carol C – 

We will now move into a brief overview of the threats model – a more detailed version of this was shared with the files ahead of the webinar.

The direct threats to poor water quality are
Pollutants from a variety of sources and a variety of types
Impacts to the natural flow of water ways
Habitat that is lost, degraded or fragmented


The contributing factors include ones that are being addressed by the DRWI – such as incompatible agricultural practices as well as development and growth

Things that prevent – get in the way of work

Then what happens in the stream itself – the direct threats

As well as those outside the scope of the DRWI such as point source drainage

Ask for questions – in chat box


Goal, Outcomes & Strategies Model

I Strategies to achieve DRWI goals DRAFT 3-17-16 ]

Simplified varsion

L

}_ﬁmmm Y
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*Quickly walk backward though model again*

We will be discussing metrics today in the context of the draft DRWI goal, outcomes and strategies model.  Specifically, DRWI progress toward achieving outcomes (intermediate blue boxes) and utilizing place-based strategies (yellow hexagons) will be tracked – and discussed today in detail.

It’s important to understand the flow of the model and give some consideration to how your organization and Cluster play a role in moving the DRWI toward the overall goal (green box) via the strategies.

As was noted in the evaluation, we all know that the goal in the green box is unlikely to be measured or realized even after the second Phase of the DRWI.  So how do we know we’re making progress?  How do we know that we are on track to get there?

We’re using the model as a guide for the DRWI to logically move us collectively toward the green box.  And, NOW, we’re using metrics as a means of tracking how we’re doing.  In other words, the metrics tell us if the arrows are actually happening!  And because the ultimate metric of water quality improvement in the green box is way, way off and not up to the Clusters to track, we need these metrics in the meantime to as a gauge for success.

Again, note that some strategies and outcomes are still under development – AND THAT ALL METRICS HEREIN ARE DRAFT and we welcome feedback, insight and any suggestions on improving metrics.


SUMMARY......

O Using local groups to address land-based
problems

O Focus on local, backyard creek
O Targeted stressors and geographic areas

O Backbone of science

O Lucky to have input of , but also brings
more [$1] into watershed

O Avoidance or alternative to TMDL

O Building '’ for local creeks and rivers




Questions?? crc92@drexel.edu
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