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Upper Susguehanna-Lackawanna
Watershed's Relationship to the
Chesapeake Bay Ecosystem
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Phiase | (Tecus) onl existing data)
Inventony: and Compllatien (GIS Data)
Watershed Indicators

Phiase |l (Data acquisition andranalysis)
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WYOMING VALLEY
SANITARY AUTHORITY

Watershed groups:
Lackawanna and Nescopeck;
PA DEP, EC, Chamber,
EPCAMR, PEC; EPA and
USDA RGIS
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PA GIS Consortium

Conceptual Approach to Monitoring of
Watershed-River-Stream Ecosystems
Receiving Coal Mining Impacts

A systems approach to integrated
environmental monitoring of AML and AMD Birch

Locusts

Aspen

Ground

Water
—-—»J /
> AMD in

Culm and
| Waste Piles —

Aquatic
Micro-
Macro-

Flora/Fauna

Soil

Arrows represent critical environmental pathways and interactions.




Figure 3-13

EPA's Mid-Atlantic Ecological Assessment:
Phosphorous Loading

& Potential Phosphorous Loading into Streams
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Map Image captured from “View” Window of EPA's Landscape Aflas ArcView Project CD-ROM, The USL Watershed Boundary has been highlighted
for this illustration. “Refoity.shp” legend labels have been expanded in “Wiew” Table of Contents, Mo other modifications have been made.




GIS Analysis of Watershed Characteristics

Upper Susquehanna-Lackawanna Watershed -- An American Heritage River

. MRLC Land UselLand Cover |

2. Distribution of Abandoned Mine Lands
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PENNSYLVANIA

Mining Land Cover

Percent Barren*

* Includes Mining, Quarry, Transitional freas

Forest Land Cover

Percent Forest

-

_ﬁﬂ%

eton

{f ;.
el ,.

-y

A i
?f ' D.S't ihntn_r’r\




PA GIS Consortium
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Fe (Iron) Loading

Hydrogen Ion Loading
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Per Watershed
- 0
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PA GIS Consortium

PENNSYLVANIA ‘ '

Mine Discharges

TMDL Streams (303d)

' Prio rity TMDL Streams

Percent Barren*

Number of Mine Discharges

A Discharge Sites

* Includes Mining, Quarry, Transitional Areas




Paired Watershed Analysis

Mining Land Cover
Toby Creek

Percent Barren®

Bl 0-03
[ lo3-14
o tid=3
[ 1z3-59
Bl co-136

* Includes Mining, Quarry, Transitional A

' Nanticoke
Creek




Watershed Characteristic Toby Creek Nanticoke Creek
Watershed area 36 square miles 8 square miles
% Forest land cover 61.3 67.3
% Grassland land cover 19.6 8.6
% Urban land cover 16.4 12.2
% Mining land cover 0.6 10.3
% Wetlands land cover 2.1 1.6
Number of AMD outfalls 0 0
[ron loading from outfalls 0 0
Hydrogen loading from outfalls 0 0
Number of CSOs 1 4
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Paired Watershed Analysis
Table 2. Water quality data from real-time monitors (Jan. 2003 - July 2004, readings at 15 min.
interval fuaTobX Creek: June — Nov. 2003 and, readings at 30 min. mterval for Nanticoke Creek).

™~

Conductivity (uS/cm) | Toby Cr | Nanticoke Cr Reference (EPA BASINS)
| Mean 155 740 Toby Cr:  Mean  Std Dev. Obs. it
" | Standard Deviation 43.9 167.5 1970-1974 163 69.7 7

Observations 38371 7717 1975-1979 164 51.2 40

df 7931 1980-1984 216 45.8 56

t Stat -304.7 1985-1989 204 41.7 37
: Significance (one-tail) | P <0.001 Nanticoke Cr: no data -
- | t Critical one-tail 1.65 Criterion: none listed :
JLIEIEX | il
Draw~ [ AutoShapes- ™~ O CE 4 18 d-Z-A- == B 4.

Fage 16 Secl 16/31 At 1.2" ln2  Col 13




BASINS: Water Quality
Sampling Sites by Agency

CONSORTIUM

m  USGS, Portland, OR
w  EPAEastern Lake Survey, Phase |
= EPA Nationwide Stream Survey

= PADEP

Susquehanna River Basin Commission

i Anthraclte F[e]ds
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Palred Watershed Analysis

IDS (mg/L) Toby Cr | Nanticoke Cr Reference (EPA BASINS) .
Mean 117 622 Toby Cr: ~ Mean  Std Dev. Obs.
Standard Deviation 30.6 1372 1970-1974 no datacollected
Observations 38372 1117 1975-1979 126 465 29

df 1871 1980-1984 140 651 56
t Stat -321.57 1985-1989 207 2647 3T
Significance (one-tail) | P <0.001 Nant. Cr (80-84): 1772 none 0
t Critical one-tail 1.65 Criterion: 500 mg/L as monthly average




Palred Watershed AnaIyS|s

| Redox Potential (mV) | Toby Cr | Nanticoke Cr Reference (EPA BASINS)
Mean 440 120 Toby Cr:  Mean Std Dev. Obs.
Standard deviation 92.9 1364 1970-1974 no data collected -
Observations 36688 1117 1975-1979 no data collected

df 9275 1980-1984 no data collected
t Stat 196.4 1985-1989 no data collected
Significance (one-tail) | P <0.001 Nanticoke Cr: no data
t Critical one-tail 1.65 Criterion: none listed g
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Paired Watershed Analysis

=

| Diss. Oxygen (mg/L) | Toby Cr | Nanticoke Cr Reference (EPA BASINS)
- | Mean 11 ] Toby Cr:  Mean  Std Dev. Obs.
| Standard deviation 2.5 2.8 1970-1974 10 14 U
| Observations 39373 17 1975-1979 11 29 28
. df 10141 1980-1984 9 34 25 H
- | tStat 116.60 1985-1989 8 1.8 36
.| Significance (one-tail) | P <0.001 Nanticoke Cr: 8 0.6 2
- | t Critical one-tail 1.64 Criterion: 6 mg/L mmimum daily ave.
i
= o[a]= M
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£ Paired Watershed Analysis <«

- Table 2. Water quality data from real-time monitors (continued).

pH Toby Cr | Nanticoke Cr Reference (EPA)
| Mean 139 0.2 | TobyCr:  Mean Std Dev. Obs.
| Standard deviation 0.15 0.18 1970-1974 112059 12
Observations 39373 M7 | 1975-1979 158 046 23
df 0893 1980-1984 699 082 30
| tStat 289.43 1985-1989 706 036 AU
Significance (one-tail) | P <0.001 Nant. Cr (80-84):6.98 004 2
v | t Critical one-tail .63 Criterion: 6.0t0 9.0
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nitrate (parts per million)
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ML CREEK
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- Stop Refrezh Home Search Favorites History M ail Print Dizcuss
Back to Archives
E5E |£j http: / fgis_ wilkes_edufrivernet/index_php j fPEu Links ] Customize Links &]Free Hotmail

RiverNET

Realtime Internet VVisualization and Environmental Reporting Network

Project Summary

RiverMET is an enwironmental research project focused on monitoring water quality parameters in the
Upper Susgquehanna/lackawanna American Hertage River Waterhed. The project uses real-time water

guality monitoring equipment and community-based GIS to visualize water quality via the Internet as it
happens.

Monitor Locations

Click on the stations for more information.
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RiverNET

Realtime Internet \isyalization and Environmental Reporting Nebtwork

Toby Creek Reference

Site Information

This sampling site is located just above the Dallas Area Municipal Authority plant on Route 309 in
Kingston Township, PA. Security to this site is provided by the location within the DAMA property.
The Y5l water monitor is situated in the stream in a protective flow-through chamber and is held in
place by several tether cables. The telemetry and power equipment are mounted on nearby poles.
Fermanent installation of this site took place in March 2003

Toby Creek is used as our reference-control stream, receiving very little impact frorm Combined Sewer
Cwerflows and no Abandoned Mine Drainage discharges. Almost the entire watershed is located in a
sub-urban to rural area. The majority of the lower reach of the stream lies within the urban corridor of
the Wyoming Yalley and is channeled underground through & concrete culvert.

Current Conditions
Conditions for Toby Creek Reference were last observed September 28, 2003 01:16:12

Temperature 17.06°C
Conductivity 11 3psicm
Dissolved Oxygen Concentration 9 2mg/L
Depth 0.395

pH 731

ORP 454 9 volts
Ammonium Concentration 0.042 mgiL
Nitrate lon Concentration a0.241 mg/L
Chloride Concentration 26.521 mgfL
Turbidity 205

£ Intemet
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RiverNET

Realtime Internet isyalization and Environmental Reporting Nebtwork

Main Sections Current Conditions

Introduction
This page 15 a quick reference to RiverNET monitoring sites.

Available Stations

Susquehanna Wilkes-Barre
7 Kingstet City: Wilkes-Barre

YWater Body: Susguehanna River
Watershed: Susgquehanna River

Toby Creek Reference
City: Kingston Twp

YWater Body: Toby Creek
YWatershed: Toby Creek

l_ l_ @ Intemet



File Edit View Favaorites  Tools  Help

GBack ~ = - Q) 73 | iQicearch [FFavorites C4 | By S5 =

Address I@ http: ) fgis willkes  edujrivernet/stsinglestation. php

RiverMNET

Healtime Internet \isualization and Environmental Reporting Network

Main Sections

Haotne

Tahle Specifications

Station IO ITDby Creek Reference j

¥ yow wish to gereate 2 table of one type of chesica! or other meomed data over sewvera! stalions instead, please chck

here.

What chemicals and other observed information do you want in the generated table?
™ Ammaoniom Concentration

¥ Chlaride Concentration

I chlarophyll

™ Conductivity

™ Depth

™ Disalved Oxygen Concentration
™ Mitrate Cancentration

™ REDOX Patential

¥ pH Scale

™ Temperature

¥ Turbidity

Start Date:

| January =] |01 =] 2000 +|

End Date:

|January j |III1 j

I_ I_ I_ R Tk ek



’3 Single Station Table Generator - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help |

EBack « = - ) it | ‘Qisearch  [EFavoriees 4 | By S =

Address E:Ihttp:,l',l'gis.wiIkEs.eu:Iu,l'rivernet,l'gtsinglestatiu:un.php?staI:iu:un_i|:|=ELr-:l‘?.'uride=Dn&pH=u:un&l:url:uidit‘;.-’=u:un&smu:unth=tl1&sda';.-'=lil1&syear=ZDDD&emDnth=D1&3day=ﬂl&eyear=2ljﬂ48j @GD Links **

RiverNET

Realtime Internet Visualization and Environmental Reporting Network

Fatal error Maximum execution time of 30 seconds exceeded

in fhomelrivernetadmin/public_htmlfiincludesitimedate_functions.php

an line 13
Ohservation Time Chloride Concentration (mg/L) pH Turhidity (NTU)
04/06/2003 03:00 A 69131 7.431 3.8
04,06/2003 03:00 Ak B63.881 7.431 4.7
040652003 03:00 Ahd RI081 7431 if
0406/2003 03:01 A 63.891 7.4 3.0
04/06/2003 03:168 A BA.071 7421 3.8
04,/06/2003 03:31 Ak 69201 7.431 4.2M
04/06/2003 03:45 A 63881 7.4 3.0
04/06/2003 04:01 A 63191 7.4 3.5
0406,2003 04: 16 A B9.181 7.4 3.8
04,06/2003 04:31 Ak 69431 7.421 3
0406/2003 04:45 A 69,301 7.4 3B
04062003 05:01 A 69431 7.4 3.3
04,06/2003 05:16 Ak 69411 7.421 3.7M
04/06/2003 05:31 Al 69491 741 3
04/06/2003 05:46 A 0231 7.4 3.3
0406,2003 06:01 A O T.AN 3.1
04,06/2003 06:16 Ak 70241 7.431 3.3
0406/2003 06:31 A 70361 7.4 11.4
04/06/2003 0645 A 705901 7451 3.7
04,06/2003 0701 Ak 71.301  7.461 3.1
04052003 0716 Al 71361 747 27m ;l

&) ’_|_|_|ﬂ Internet

T e N N e =T P =1 =T o =T =T == =T == 1o = =T =T = I E gopm



a Current Conditions for Toby Creek Reference - Microsoft Internet Explorer

EBack « = - ) it | ‘Qisearch  [EFavoriees 4 | B S5 =

Address IE https figis, wilkes, edujrivernet/currentconditions, php?site=5

acentration

Nitrate lon Concentration

100mg/L |
&7 Simg /L
75.02mg/L
62 .5amgL |
50, 0Gmg/L -

37 .56mgL

Nitrate Concentration

25, 07mg /L

17 .58ng L 1

Sep 27, 2003

Sep

0. AmgL

T
Sam

T T T T T T T
Bam Qam 12pm Spm Gm Spam 12am

Ammanium represents the ammaonia ion and nitrate is the most oxidized form of nitrogen present in
water. Mitrogen is essential for all living things as it is a component of proteins. Mitrogen exists in the
environment in many forms and changes forms as it moves through the nitrogen cycle. Ammonia
concentrations are usually found at wery levels while the easily oxidized farm nitrate can be higher, as
rmuch as 10 mg/L. The primary sources of these chemicals in surface waters in the Susgquehanna
River watershed are C30's and fertilized farmlands.

Chloride Concentration

100amg L

575.17mg /L

750 . 25mg/L -

625 . 37mg L

Eei Eee e il

Sep 27, 2003

Sep

’_|_|_|ﬂ Internet
A e e 2| = Ec, = 2l S & & [ S3s 0 =10 | Bk Sl Se ] =1 B
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Archives - Microsoft Internet Explorer

File Edit Miew Favorites Tools  Help

Back » = - &) 7ol | ‘Qisearch [E]Favorites L4 | S =

Address @http:,l',l'gis.wilkﬂs.edu,l'rivernet,l’archives.php j @ an | Links @

RiverMNET

Realtime Internet Visualization and Environmental Reporting Network

The Archives

[ need to write a good introduction

Archived Data

There are several methods of getting river data, including the generation of customized tables and
graphs. Select an option in the list below to get your data now.

¢ Generate a table of chemical conditions for ane station - Here you can build & table of any
number the record atributes for any one monitoring site. The outputted table can be formatted
into an easy to read HTML table, or exported in a plain text, comma delimiteed format to be
loaded into any number of spreadsheet and data processing applications.

¢ (Generate a table of data from multiple stations - From here you can compare how a particular
recorded value changes both over time and from one monitoring site to another. Still under
construction

[

&) ’_ I_ I_ |4 Internet
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Environmental Education and
Outreach:
River Fest on River Front Parks

WYOMING VALLEY

SANITARY AUTHORITY § o £
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TUESDAY
July 3, 2001

The Gimizens' Voice

NORTHEASTERN PENNSYLVANIA'S LARGEST NEWS TEAM 5’ °Qliuwsutand 80c + Home delivery 350 www.citizensvoice.com

Mark Hendry, right, a Wilkes University student, stands on shore with GPS unit. In water are Stacy Rizzo and Chris Watkins.

Taking a closer look at the Susquehanna River
Page 3
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CITYgreen: Trees and carbon sequestration analysis

2 CITYgreen - Local, »3.0 =
Eile  Statiztice  Analvze Model Presentation: Heportz  References  Window  Help

[¢]
e oEETElE = =T

[ [CET =
Scale 1:|4,144—

41 rgiz-demo
| &rowd.shp =
| Attributes of Acdl.shp ¥ Treedtshp
Attributes of Grow . zhp |

Local Speciez/wildlife Databaz ﬂ Imrsare £ 3

Vi I1.5. Hydrologic Soils ]
7 Species/Wildlife D atabase ¥ Acdlshp

Livmnanan S Lt S ™
&pple Maluz splvestiz APL G & +1 Buildd1 =hp
Apricat, Manchurian Prurus &PR ]
Azh . Fra:-:!nus : A5H ﬂ Studydd shp
Azh, Arizona ash Frazinus veluting A, ]
Agzh, Green azh Fradinuz pennsylvanica (E1:3 .
Azh, Tewxas ash Frainuz texenzic [ CITYgreen Local Carbon Analyszis
Agh, White azh Fraxinus americana
Bamboo, Heavenly Madina domestica Study Area: | Sudydl.shp ]
Banana kichelia figo
Bayberry, Narthern Muyrica pensylvanic: Scenarna:; | Scenanio 1 =]
Beech, American Faguz grandifolia
:.I_I. | PP B | P N [P TrEES ITrEEd‘IShp
Carbon Analyziz Besults:
Area of Study Site [Acresl 1096 -
Canopy Acres: 268 —

Canopy Percent; 24.4%
FPopulation Digtribution: %oung
Carbon Storage: 36412 tons

Carbaon Sequestration Fate: 1.947 tonsdvear




CITYgreen: Regional carbon sequestration analysis

Eile Edit Table Fljeld Window Help

[El 3 Ja)e] (w] <)o

i

T
L

| 1 af | 1 zelected “E]

i} Carbon Results

Total Study Area: 7F207166.48 Acres

Tatal Tree Area; 397132400 Acres

Percent Trees: 55,11

Tree Distribution: Even Mix of YoungdMature Trees

Carbaon StoragesSeguestration Estimates in Tonz........
Carbon Storage Capaciby: 214202919.28 tons
Carbon Sequestration: BOYEIE 025411 tonswr




CITYqgreen Predictions: Benefits of Reforestation

Regression equation: tons of C stored per year =
0.34 x (acres of forest)

o

| -
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CITYgreen Predictions: Benefits of Reforestation

Regression equation: tons of C = 43 x (acres of forest)
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5':4, Benefits and
“*  conclusions of EMPACT

CONSORTIUM

|
Benefits - Fit the AHR Master Plan
*Support and participation of the public, local govt. & environ. Groups
eData available to public; public outreach and environ. education

*WVSA, Wilkes University, PA GIS Consortium, AHR

 two watershed groups, EC, Chamber, PA DEP, EPCAMR, PEC

Conclusions — GIS analysis supports monitoring design
eStatistical analysis supports both AML (and CSO issues)
*AMD - limited historical data from 1970s,1980s, 1990s (BASINS)
*Paired watershed analysis successful in data analysis

CommunityVIZ, CITYgreen, and Quick Bird imagery hold potential
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et CONSORTIUM

Congressman Paul
Kanjerskifanad: Staii

Department off Internor

INSDI Progiam
EGDC
OS]

U. S. EPA (DDave; Catlin,
GIS Champion)

USDA (sponsor ofi AHR
INavigator, Alex ROGErs)

USGS

UL S, Army: Corps of
EngIneers

PA'DEP

Wilkes; University,
ESRI (Clhris; Cappell)
SWeet Selutiens
Marceni Systems/ADR
Digitall Glele
EPAENMPACH



PAGIS Consortium
Contact Infermation: pagis.org
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