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The Penn State Approach to
Watershed Conditional Assessment

at

Upper Delaware Scenic and Recreational River

and

Delaware Water Gap National Recreational Area

Bruce J. Miller — Penn State University
Alan C. Ellsworth — National Park Service
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Wild and Scenic River System

e 73 Miles of Mainstem Delaware River
e Bisects Southeast New York and Northeast Pennsylvania
e Supports boating, swimming, fishing, and hiking
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Upper Delaware

Scenic and Recreational River
Mew York, Pennsylvania

* One of cleanest free-flowing rivers in eastern US
e World class trout fishery
o T&E species — Dwarf Wedge Mussel & Am Bald Eagle

e Very little land area — subject to land use decisions in
surrounding watersheds
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Delaware Water Gap
Mational Recreation Area
and

Middle Delaware
Mational Scenic River

Pennsyhiania, Mew lersey

e 40 Miles of Mainstem Delaware River
e Bounds New Jersey and Pennsylvania

67,000 acres of mountain ridge, forest, and floodplain
e Supports boating, swimming, fishing, and hiking
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Delaware Water Gap
Mational Recreation Area
and

Middle Delaware
Mational Scenic River

Pennsyhiania, Mew lersey

e Black bear, timber rattlesnakes, bald eagles, nesting
peregrine falcons

e Hemlock ravines, trout streams, lakes, ponds, some of
highest waterfalls of either state

e Exceptional Water Quality
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&
° UPDEWA

e Share a common river with exceptional water quality

o Neither park has much land area

e Only a small percentage of watersheds within parks

o Water quality influenced by forces outside the parks

e Each spans two states, many counties and municipalities
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Why WCA is important to UPDEWA?

e Centralized Data Repository

e |[nformation Synthesis

e Access to current conditions and current data

e [nforms water and other NR management planning
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Penn State Approach

= “Living Document”
= Continuous Assessment VS Snapshot Assessment
= |nfrastructure VS Report
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Methodology

= Collaboration

= Data Collection/Entry
= Data Aggregation

= Data Assessment

= Results Synthesis

= Results Presentation



Collaboration
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WCA Wiki
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File Edit View Higtory Bookmarks Tools Help
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WCA WiKki
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WCA Wiki - Home

) Home - WcaWiki - Mozilla Firefox M=1E3
File Edit Wiew History Bookmarks Tools Help

') 4 - Home

v b ‘1 Contents
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® | News [dit]
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e Data Sources
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navigation L o . i .
Individual indicators now have live data summaries across locations.

e Tools
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News/Discussions

£ Questions for Carolyn - WcaWiki - Mozilla Firefox Q@@
File Edit Wiew History Bookmarks Tools Help

2 Ejmller myEk mypreflerences  my my contributions  log out ™
articla =i ksAary profect delete mae

Questions for Carolyn

e Announcements

{add guestions at the top of the list)

e Clarifications » Cortent 21
. | Pending

e To-Do’s

Answered

e Comments ':_ _ Bushkill Creek

When given data for "Bushkill C should | apphy the data to:

EPT for watersheds.xls

What is EPT?

EPT index an index of water quality based on the abundance of three pollution- itive orders of
macroinvertebrates relative to the abundance of a hardy < of macroinvertebrate. It is calculated as
the sum of the number of Ephemeroptera, Plecoptera, and oiptera divided by the total number of

e/ 8 o
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Indicators List

) Indicators - WcaWiki - Mozilla Firefox M=1E3
File Edit Wiew History Bookmarks Tools Help

B Macroinvertebrate by \F ity

Monroe County Water Quality Study 2003

Monroe County WO Study Subecoregion
Macroinvertebrate Score

Habits

Migratony Fishes

Trout Stocking

ssment Study

Index of Biotic Integrity
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Literature Deconstruction

) Monroe County Water Quality Study 2003 - WcaWiki - Mozilla Firefox M=1E3
File Edit Wiew History Bookmarks Tools Help

D EJmiller mytak My preferences My W
articla k= o edit milslary pro delele moe

. : * a4 - Monroe County Water Quality Study 2003

e |Metadata
Title Page
e Discussion I A

e Data (potential
indicators)

also includes some chem data and spp counts

e/ 8 o
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Indicator Page

D DO - WcaWiki - Mozilla Firefox Q@@

File Edit Wiew History Bookmarks Tools Help

Q  Ejmiller 5 Iy conmtributions  log out s

edi

e Description /
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Contents [znow]
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Indicator Page

2 DO - WcaWiki - Mozilla Firefox Q@@

File Edit Wiew History Bookmarks Tools Help

Dissolved owygen has been selected as a water chemistry core parameter vital sign by the Eastern Rivers
and Mowntzin Metwork.

Y Metadata Metadata [4it]
Database Alias [edit]

e Data

Source
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Watershed Page

) Adams Creek - WcaWiki - Mozilla Firefox M=1E3
File Edit Wiew History Bookmarks Tools Help

D Emiler myiEk oy prelences  my my comtributions  bog out ~
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e Data
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Watershed Page

) Adams Creek - WcaWiki - Mozilla Firefox M=1E3
File Edit Wiew History Bookmarks Tools Help

e Data
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Data Entry — Home Page

) pSU-WCA Data Management System - Mozilla Firefox g@@
File Edit Wiew History Bookmarks Tools Help

PSU-WCA Data Managment System

Y P H P Scrl pt Home | Locations | Indicators
e MySQL

e Datais integrated
with the Wiki
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Data Entry — Locations List

) pSU-WCA Data Management System - Mozilla Firefox g@@
File Edit Wiew History Bookmarks Tools Help

PSU-WCA Data Managment System

* Hyper-linked list of o e

locations Adams Creek

Alicias Creesk

Big Bushkill
Brodhead Creek
Caledonia Creek
Cherry Creek
Conashaugh Creesk
Crawford Branch
Dingmans Creek
Direct Drainage

Dry Brook
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Data Entry — Adding/Editing Data

e Ordered by
indicator group
and indicator
weight

by Location

) pSU-WCA Data Management System - Mozilla Firefox
File Edit Wiew History Bookmarks Tools Help

PSU-WCA Data Managment System

Home | Locatiens | Indicatars

DEWA: Adams Creek

Invasive Exotics
Rusty Crayfish Presence
Fish Presence
Chain Pickerel Presence

Redbrested Sunfish Presence

American Eel Presence
Blacknose Dace Pres

Bluegill Presence

“ay Done
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Data Entry — Indicators List

) pSU-WCA Data Management System - Mozilla Firefox g@@
File Edit Wiew History Bookmarks Tools Help

PSU-WCA Data Managment System

e Hyper-linked list of A seremen: be st
indicators Rusty Crayfish Pres

Invasive Exotics

Fish Presence
Chain Pickerel Presence
Redbrested Sunfish Pre
Common Shiner Pre
Darters Pre
Fish Species Count
American Eel Pres
Blacknose Dace
Bluegill Pres
Brook Trout Pre:
Bro

“ay Done
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Data Entry — Adding/Editing Data
by Indicator

) pSU-WCA Data Management System - Mozilla Firefox g@@
File Edit Wiew History Bookmarks Tools Help

PSU-WCA Data Managment System

(] O rdered by pa rk Home | Locations | Indicatars
an d waters h e d Rusty_Crayfish_Presence
DEWWA
Name

Adams Creek

Big Bushkill
Brodhead Creek
Caledonia Creek
Cherry Creek
Conashaugh Creek
Crawford Branch
Dingmans Creek

Direct Drainage

“=% Done
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Data Entry — Adding an Indicator

) pSU-WCA Data Management System - Mozilla Firefox g@@
File Edit Wiew History Bookmarks Tools Help

Add a new indicator:

ndicator
e Automated IFi
database e
restructuring Weight
e Control over Description
grouping and —
ordering

Add a new indicator group:

Group

Weight |2




Data Aggregation
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Water Quality Data Wizard

y nwis.waterdata.usgs.gov Water Quality Data Wizard Q@@

e Raw data from
USGS — NWIS web
Site

ks that have
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Water Quality Data Wizard

* nwis.waterdata.usgs.gov Water Quality Data Wizard

mriHg

® CO n fi g u ra t i O n L Site 1D field name

Date

° A uto-save d : Min date : H . N g i

: MN_rgpl_unfil

ating Creek. at
[ Upper G
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Water Quality Data Wizard

y nwis.waterdata.usgs.gov Water Quality Data Wizard Q@@

pH_field  |pH_water  |Mitrate M_mi Mitr:

e Parsed data

e Meaningful field
names

o Filtered by gauge
e Filtered by date

o Empty rows
eliminated

0.50
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Water Quality Data Wizard

y nwis.waterdata.usgs.gov Water Quality Data Wizard Q@@

Surnmary
3 10 A ] 3 ir_C ] te 10_mg ) ent Mitrate_M_rof Mitr: #
01367620

= =

@ |
[y B

e Data aggregation

RIS DY
o
[om R u ]

e Most recent data
by gauge
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—
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Water Quality Data Wizard

=9~ / i iL
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Data Assessment
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Water Quality Index (WQl)

e Weighted sum of 9 indicator Q-values
e \ariables are independent
e Each indicator has its own Q-value curve

pH: units



PENNSATE
WQI| Components

e Biological Oxygen Demand (BOD)
e Dissolved Oxygen (DO)

e Fecal Colliforms

o Nitrate

e pH

e Temperature Change

e Total Dissolved Solids

e Total Phosphate

o Turbidity



WQI Model

e Represent Q-value curves with fuzzy curves
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WQIl Model

e Represent Q-value curves with fuzzy curves
e Evaluate each indicator against its fuzzy curve

e Aggregate results of indicators with data using a special
weighted average function

e (Classify the results aggregation with a fuzzy argument

e Map the results of the individual indicators and the
aggregation
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WQIl Model

e Represent Q-value curves with fuzzy curves
e Evaluate each indicator against its fuzzy curve

e Aggregate results of indicators with data using a special
weighted average function

e (Classify the results aggregation with a fuzzy argument

e Map the results of the individual indicators and the
aggregation

e [Map the “holes” — missing data
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WQI Model

Q1 Score - partial
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WQI Model

re - partial

Q1 Score - partial




Results Synthesis
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Selector of Multiple Inputs
for Single Indicator

e Chooses first (left to right)
route that has sufficient data

e Place methods in order of
preference (best
source/method first)
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Selection from Multiple Evaluation
Methods

e Preferred method first
e Third method allows missing data
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WQI Score — Partial Data

Q1 Score - partial
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WQI Score

@ i - ilc

Water Quality Index - complete § Wyl Score - partial
Water Quality Index - partial §
BOD eval F

DO eval ‘F

Fecal Coliforms eval ‘@

Nitrate eval ‘@

pH eval @

Temp Change eval ‘@

Tot. Dizzobved Solids eval @
Tot. Phosphate eval ‘@
Turbidity eval §

11147

Tot. Dizzalve Tot. Phos
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WQI Score

Water Quality Index - complete
Water Quality Index - partial P )
BOD eval i o
0D eval Same gauge
Fecal Coliforms eval ] . .
e eval 2 o Different times
pH eval . )
Temp Change eval
Tot. Dizzolved Solids eval
Tot. Phozphate eval
Turbidity eval

Water Quality Index - complete
Water Quality Index - partial 5
BOD eval
DO eval §
Fecal Coliforms eval
Nitrate eval
pH eval §
Temp Change eval
Tot. Diz=olved Solids eval 4

Tot. Phozphate eval 5
Turbidity eval

Water Quality Index - complete
Water Quality Index - partial
BOD eval

DO eval

Fecal Coliforms eval

Nitrate eval

pH eval

Temp Change eval

Tot. Diz=olved Solids eval
Tot. Pho=sphate eval
Turbidity eval
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o

Water Quality (chemical/physical)

Water Quality Index
Watersheds Hydrologic Flow
Mainstem Hydrologic Flow
Impoundments
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Water Quality (biologic)

e Fish Indices of Biotic Integrity

e Fish (native vs non-native & natural vs recreational goals)
e Macroinvertebrate Indices

e Periphyton

e Rare Aquatic Species
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o

Terrestrial

Change in Forest Cover

% Watershed in Natural Condition
Road Density

Road Stream Crossings

% Impervious Surface

Riparian Forest Fragmentation
% Core Forest

% Edge

% Perforated Forest

Rare Communities/Species
Invasive Species

Human Stressors
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Conclusion

e Makes the most of the available data

e Consistency across landscape

e Easily modify/extend models

e Reusable as new data is acquired

e Dynamic view of analysis and data requirements



Remember...
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Remember...

“... you go to assessment with the data
you have, not the data you might want or
wish to have ...”

Paraphrase of D. Rumsfeld, 2006-04-07






PENI\ISATE
Contact Info

e Carolyn G. Mahan - cgm2@psu.edu
e Michael C. Saunders - mcs5@psu.edu
e Bruce J. Miller — bjmiller@gmail.com

e MediaWiki— mediawiki.org
o NetWeaver/GeoNetweaver — rules-of-thumb.com
o EMDS - www.institute.redlands.edu/emds
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