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Identified 21 Vital Signs for
Long-term Monitoring

Ozone Invasive / Exotic Plants

Wet deposition Forest insect pests
Visibility and particulate matter Forest vegetation
Mercury deposition

Fishes
Weather
Shoreline features Amphibians
Landbirds

Physical Habitat Index

Surface water dynamics White-tailed deer

Water chemistry T&E species and communities

Nutrient dynamics Land Cover / Land Use

Aquatic macroinvertebrates Landscape condition

How Display This as Information?
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CATEGORY

VITAL SIGN NAME

VITAL SIGN MEASURES

AIR QUALITY

AND CLIMATE

e

~

Ozone

Wet deposition

Atmospheric ozone concentration

Wet deposition chemistry (pH, NOz, 50472)

\ J Visibility and @ Visibility (particulate matter 2.5 mass fraction) EXPERIENCE
g particulate matter
'y YOUR
Mercury deposition 32 Mercury Deposition Network
Weather ? Ambient temperature, precipitation AMERICA
21 Vital Signs -
g WATER QUALITY surface water 4 Flow, discharge {cubic feet/second), gaugesstage height
AND HYDROLOGY  dynamics
TN ) ¢ Core parameters (pH, dissolved oxygen, specific
,45 Water chemistry conductance, temperature), acid neutralizing capacity
\ / Nutrient dynamics (’;) Nitrate, ammonia, total phosphate Integration &
- A Application
Aquatic rtebrat ’@? Species composition and abundance é Poetwork
macroinvertebrates 4 ‘f
Shoreline features Q}__J Rate of shoreline change
Physical Habitat \V Stream habitat structure, river depth, vegetation
Index (PHI) ; composition on adjacent lands
Invasive/exotic @ Detection of new species in sensitive areas J‘
BIODIVERSITY plants - i
@ Forest insect pests 3§ Presence of new pest species
| 7 5 .'
\___/ Forest vegetation ? Species diversity, age and size classes
Fishes emfiyd  species composition NCRN
Amphibians ﬁ% Species composition and proportion of area occupied, I&M
malformations
L]
Inforl N atlon? Landbirds Species composition and abundance

White-tailed deer %r—‘q

R/T/E species
and communities

Deer density

Marian Norris
NCRN I&M

Presence and absence of, status of, threats to Rare,
Threatened or Endangered (R/T/E) speciesicommunities

ECOSYSTEM PATTERN
AND PROCESSES

Land cover/ .-.5 n
land use DY g
Landscape 1o
condition ¢y

May 2008
NWQMC
Atlantic City,

Area of dominant land cover types, connectivity, core/
edge ratio of dominant forest communities, weighted
average patch size, adjacency matrix

Land use intensity, disturbance status
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“%# Cumberland Land Use Figure Legend (see also page 34)
[] national Park river flow direction
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NCRN Water Quality

Perennial

Wade-able

Monitoring

—— Streams

Non-tidal —

Per WRD guidance
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NCRN Water Quality Monitoring  &®eerence

YOUR

Vital Sign Measures AMERICA

Three Protocols:

* Flow
. Stage — Surface Water Dynamics

« Discharge —
pH B
Dissolved oxygen
Temperature

Specific conductance

Acid neutralizing capacity
Nutrients —

. : Marian Norris
Physical Habitat e:%Biological Stream Survey NCRN I&M

— Water Chemistry

Benthic Macroinvertebrat May 2008

Fish NWQMC
Atlantic City,
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1. Monthly Water Quantity & Quality Monitoring EXPERIENCE

"Surface Water Dynamics & Water Chemistry YOUR
"by NCRN staff AMERICA

*"monthly measurements at all sites

2. Continuous Water Quantity & Quality Monitoring <5
"Surface Water Dynamics & Water Chemistry
"by NCRN staff
=Waterlevel loggers and Hydrolabs
mSelected subset of sites, as needed

3. Yearly Biological Monitoring
"Biological Stream Survey NI
=contracted out NCRN I&M
"Rotating panel of 6 sites per year, 6 years May 2008

i i NWQMC
nsects spring, fish summer Atlantic City,
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Additional Data Sources

2007 Maryland Biological Stream Survey Watersheds
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Additional Data Sources

2008 Maryland Biological Stream Survey Watersheds
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Additional Data Sources

2009 Maryland Biological Stream Survey Watersheds
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Visits
Broad
Branch 10
Rock Creek

@ Edgewater

Fenwick
Branch

Hazen Creek
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Creek

Pinehurst
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Rock Creek

Soapstone
Stream
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S Threshold  Attainment Category  Park
Park Category Vital Sign ( g EPA) (% of time) Score Score | EXPERIENCE
8 ppm/8 hr 0.28 YOUR
B o . 1% Need data AMERICA
ROCR - & 15 ug/m3 O 33 =
__ Air quality Need data --- )
‘ and climate - Need data —-- ROCR
- Need data —--
6.0=2X<85 0.92
. 36.56 ug/L 0.04
Water quality __' IBI>3 0.52
and hydrology Need data o
W Need data ---
- Need data —
ﬂ‘ 2 Need data -
a j_ Need data
= IBI>3 0 62
Biodiversity Nz EElE
b Need data N Marian Norri
-9 R <10 deer/sq km 0 NCRN IO&Ni
< Need data -
@ _ May 2008
Ecosystem pattern “ >10% impervious 0 b NWQMC
and process » Need data — P

Atlantic City,
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EXPERIENCE
Resource Report Card
AMERICA
<£1.0
DO O
<0.8
salinity nitrate O
/\ <06
pH phosphorus <04
] <0.2
Vital sign metric Threshold Source

Dissolved Oxygen > 5mgL-" Mar-Jun EPA
> 4mgL-" Jul-Feb

Nitrate < 0.69 mgL-" EPA Marian Nortis

Total Phosphorus < 0.037 mgL- EPA NCRN I&M
May 2008

pH 6.0-8.5 EPA N\’;‘VYQMC

Salinity < 0.25 EPA " Adantic City,
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Site condition by catchment EXPERIENCE
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Very Degraded

Subwatershed boundaries

ROCR Park boundary Marian Nottis

NCRN I&M

: - May 2008

O Sample site condition NWQMC

Atlantic City,



National Park Service

/7 Site condition by catchment EXPERIENCE
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@ <10

O <08
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Data collected by other agencies  =eerence
YOUR

w/in the Rock Creek watershed. — Averes

*MBSS North Branch Rock Creek 2003

*DC DOH Yearly

*Montogomery County for TMDLs
*Volunteer and Education groups

*Researchers

Marian Norris
NCRN I&M
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f’f National Capital Region Network [Mational Parks Service) Yital Signs - Microsoft Internet Explorer provided by NCR @

k. htkp: ffwns, npsvitalsigns . net Wy | XK P~
Google G+ vicoog D D~ ¥y bockmarksw Bhisblocked 37 check - P () settings -
57 - C4 = |web Search «» [gp Bookmarks~ Flsettings = | @ Groups ~ B mal - Enews - b
5N »

W A - National Capital Region Mebwark (Mational Parks Servi... L f=n v |:orPage ¢ (0F Tools -

Tools to facilitate syntheses and assessments of National Capital Region National Parks

Home About Resource Monitoring Publicaticns Chscussion Foru Contact

[ntegratian &

&= National Capital Region Vital

~—

National Capital Region Network Vital Signs Monitoring

This graphical navigation system allows to access our National Capital Region Network Vital Signs Monitoring
Data Portal, via Vital Sign, Mational Park or Ecological System. You can also go straight to the data page.

Step 1 - Choose a Navigational Path

@) [
Q0

[ERTRPeT—

&mum . -
L ;-
Vital Sign MNational Park Ecological System

http:/ /www.nctvitalsigns.net/
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/= National Capital Region Network (Mational Parks Service) Vital Signs - Microsoft Internet Explorer provided by NCR E@@
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Vital Sign Mational Park Ecological System
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Biodiversity or Ecosystem Pattern and Processes AMERICA

Step 2 - Choose Vital Sign Category

Choose one of the four vitals sign categories - Air Quality and Climate, Water Quality and Hydrology,

Integration &

Application
: Metwork

~

SSH0
o

Step 3 - Choose Vital Sign ' A
7| - &)

Choose a wital sign from the Water Quality and Hydrology table

CATEGORY VITAL SIGN NAME VITAL SIGN MEASURES » &
WATER QUALITY Surface water o Flow, discharge (cubic feet/second), gauge/stage height
dynamics e
AND HYDROLOGY NCRN
Fa o Core parameters (pH, dissolved oxygen, specific
f I)\ Water chemistry = conductance, temperature), acid neutralizing capacity &M
\ Nutrient dynamics p} Nitrate, ammonia, total phosphate
Aguatic

et Species composition and abundance
macroinvertebrates [

Shoreline features 4= Rate of shoreline change Marlan NOfrlS
Physical Habitat %{ Stream habitat structure, river depth, vegetation NCRN I&M
Inclex (PHI) composition on adjacent lands

May 2008
NWQMC
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TOPiC Query —_ by Vital Sign EXPERIENCE
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tal - National Capital Region Network (National Parks Service) - Microsoft Internet Explorer provided by NCR @@
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20 9 | DataPortal - National Capital Region Network (Nation. . [ f=h ~ |5pPage + () Tooks - 20 9 | DataPortal - National Capital Region Network (Nation. . [ f=h ~ |5pPage + () Tooks - ! 1
Application
-~ . -~
‘/\,\ Tools to facilitate syntheses and assessments of National Capital Region National Parks ‘/\/\. Tools to facilitate syntheses and asssssments of National Capital Region National Parks iR, Metwork
Ase . . . . . f - H H H H H
2= National Capital Region Vital Signs 2= National Capital Region Vital Signs _—
—

Home About Resource Monitoring Publications Discussion Forum

Contact blications

D Contact
aw o) @ water Chemistry Information
- . @ Water Chemistry Information m = =
f;h' Google Map of all NCRN parks Google Map of all NCRN parks
& Google Earth of all NCRN parks & Google Earth of all NCRN parks
Refine Search (Vital Sign = Water Quality and Hydrology = Water Chemistry) Refine Search (Vital Sign = Water Quality and Hydrology = Water Chemistry) &
Data - All Locations - 2005-05-23 to 2006-11-30
Navigational Path: | Vital Sign v .
Water Chemistry data for All Locations
i i : | Water Quality and Hydrolagy b
Vital Sign Category: = = = For thresholds and other parameter information, mouseover the column headings. B #
- Raster and editable vector graphs are available from the table.
vital Sign: Water Chemistry ~
Because you chose 'All Locations', the values are means for the date range selected. Standard
Monitoring Location: Al Locations ~ deviations (o) are in parentheses. NCRN
Query date range: Starting: [2005-05-23 Ending: [2006-11-30 Extra information, including sample size(n}, median (), min, max, range, and standard error (S¢) and
links are available by mousing over all elements in the table. ®indicates that there is a 25% or greater I& M
difference between the mean and the median.
fiew Data

|§ Complete data zet for selected location and selected sampling times in Excel Spreadshest.

(standard deviation)

Click column headings to sort

Marian Norris
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NCRN Parks - Google Maps - Microsoft Internet Explorer provided by

http:Hmaps.google.comfmaps?q=http:f,iwww.ncrvitalsigns.net)’datafncrn‘kml?120543801S&Dark=vitaIswgnfwater&ia=UTF8&z=9&t=k&om=1 My |
COUS'E (Gl atajncen kmlz 1205433015 ¥ | Go G‘j Q9 bl & - ﬂ? Bookmarks+ 5] 15 blacked ";}’ Chedk = % Autolink - | = Send tow
'Y, - \)\' ‘web Search @Bookmarks' [ Settings = %Groups - @Mall - @News - @My Wahoo! = ®®Flickr - EﬁMaps -

W R INCRN Parks - Google Maps | |

G- 8

o[-

Setkings -

O Tools ~

Images Maps MNews Shopping GSmail more v

GO L)gle http I ncrvitalsigns.net/data/nem kml?1205438015

Search the map Find businesses

Search Maps

Search Results | My Maps

Some content has been hidden
Zoom to see more

NCRN Parks

Mational Capital Regional Network Vital Signs

[F)[¥] Antietam National Battlefield
Description goes here

M A ANTI0072 1)
Smppet goes here
[ A ANTI-0092 i)
Smppet goes here
e A ANTI-0190 1)
Snippet goes here
A ANTI-0207 ()
Snippet goes here

é ANTI-Water-16 (Sharpshurg Creek)
Snippet goes here

A ANTI_Deer ()

Snippet goes here

E] Catoctin Mountain Park
Description goes here

a CATO-0003 ()
Snippet goes here

A CATO-0004 ()
Snippet goes here

A CATO-0035 ()
Snippet goes here
A CATO-0037 ()
Snippet goes here
A CATO-0049 ()
Snippet goes here
é CATO-0084 ()

Snippet goes here

A CATO-0094 ()
Snippet goes here

A CATO-0158 ()

Snippet goes here

A CATO-0176 ()
Snippet goes here

A CATQ-0206 ()

Saved Locations | Sign in | Help |

Show search options

[ view in Google Earth & Print B Send e Link to this page

GWMP-0208 ()

Latitude: 38.89820609
Longitude: -77.06123898

+, 100%
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GeOSpatial Query - by park EXPERIENCE
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AMERICA

 National Capital Region Network [National Parks Service) Vital Signs - Microsoft Internet Explorer, provided by NeR  [2][81)[]

(= National Capital Region Network (National Parks Service) Vital Signs - Microsoft Internet Explorer provided by NCR

K ()~ [ hetpuffwsns.pssislsigns: et stepaiperk_step2:stepd:park stepstepa=roer | ¥ || X Gl 3 0~ | tutpufumn.npsvialsigns.netitstep park,_sten2:stepdipark_stepdistepz=rocr ¥ | *#| X pl-
Co o) B » =
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0 AR | s National Capital Region Network (Mational Parks Servi... - o= v |i=hPage ~ i Tools - W 4 | National Capital Region Network (National Parks Servii.. - e - [ikpage - G Tooks -

~ ~

. . . ) . A vegration &
National Capital Region Network Vital Signs Monitoring Step 2 - Choose Vital Sign and Sampling Site |ntegration

Application
This graphical navigation system allows to access our National Capital Region Network Vital Signs Monitoring Choose a vital sign from the dropdown menu and then click on a monitoring location from the map of Nﬂwurk
Data Portal, via Vital Sign, National Park or Ecological System. You can also go straight to the data page. Rock Creek Park.
Step 1 - Choose a Navigational Path f

Surface Water Dynamics v

e

All Locations {ROCR

e Fenwick Branch

— (ROCR-Water-46)
L — =
L z " Rock Creek above
vital Sign National Park Ecological System confluence with
Fenwich Branch | - A
(ROCR-Water-33
Step 2 - Choose National Park
Pinehurst Branch
Choose one of the 11 National Parks (ROCR-Water-38) T _‘
Luzon Branch
i A = = = = d
Ll Pennsylvania Antietam National Battlefield (ROCR-Water-39)
Catoctin Mountain Park
% cATO . Soapstone Valley
o Maryland Chesapeake and Ohio Canal Stream NCRN

National Historic Park l (ROCR-Water-41

&M

George Washington Memorial

Broad Branch
Parkway

(ROCR- ter-32)

Harpers Ferry Mational Historic

Hazen Creek
Park

(ROCR-Water-37
Manassas Mational Battlefield
Piney Branch

Maonocacy National Battlefield (ROCR-Water-47)

National Capital Parks-East

Rock Creek @

Marian Notrris
[ty NCRN I&M
May 2008
NWQMC

Atlantic City,

Prince William Forest Park

Rock Creek Park

Wolf Trap National Park for the
Performing Arts

Step 2 - Choose Vital Sign and Sampling Site

Choose a vital sign from the dropdown menu and then click on a monitoring location from the map of

<
<

& € mtermet F100% - Done

@ Internet H100% -
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@ o= | & http: v npsvitalsigns et/ data Pvsid=water_chemistry@docation_code=allst % || ¢4 | X 2=
re-1Jc¢C C > . _ EXPERIENCE
Go 13|{: G+ vomeid O™ E + 9% Bookmarks- @15 blacked \./5/ Check ~ i
Y! - L 7 |web Search EFBUUkmarks' [ Settings ~ C@Gruups LA Mal ~ F:_L}News - > YOUR
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= AMERICA
‘/\,\ Tools to facilitate syntheses and assessments of National Capital Region National Parks r".'.j--
I ¥ ‘i
Application . . . . . i
- National Capital Region Vital Signs
~—
Home About Resource Monitoring Publications Discussion Forum Contact
@ water Chemistry Information
- |G| Google Map of all NCRN parks Application
& Google Earth of all NCRN parks Metwark
Refine Search (Vital Sign = Water Quality and Hydrology = Water Chemistry) ‘f
Data - All Locations - 2005-05-23 to 2005-11-30
o~
Water Chemistry data for All Locations
For thresholds and other parameter information, mouseover the column headings.
Raster and editable vector graphs are available from the table.
, , = %
Because you chose 'All Locations', the values are means for the date range selected. Standard
deviations (o) are in parentheses.
Extra information, including sample size(n), median (3], min, max, range, and standard error (Sg) and L -’
links are available by mousing over all elements in the table. *indicates that there is 3 25% or greater
difference between the mean and the median.
I@ Complete data set for selected location and selected sampling times in Excel Spreadsheet. NCRN
threshold met | threshold not met (standard deviation) I&M
Click column headings to sort
Acid
Meutralizing o o
Capacity Dissclved
Location . IANC"_1 oxygen Specific Temperature, Temperature, Marlan Norrls
ICm%Ic_: Lo (Do} , pH Salinity Conduc;ancs air water C I
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UMBC — NBII Mid-Atlantic Node .

AMERICA

e Mike McGuire

* National Biological Information Infrastructure

* Funded by USGS and NPS
 Synoptic Integration of multiple data points spatially and temporally - &

* Prototype data warehouse and visualization

http://www.umbc.edu/cuere/research.htm Marian Norris

May 2008
NWQMC
Atlantic City,
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These products are the result of hard work by:

. *Mike McGuire (UMBC
Pat Campbell (NCRN) -Giselle Mora (ISICR-RL)C)

» Tim Carruthers (IAN) .Jim Pieper (NCRN)

* Shawn Carter (NCRN) -Jeff Runde (NCR-CUE)

 Bill Dennison (IAN) *Geoff Sanders (NCRN)

» Lisa Florkowski (UMCES) *Tracey Saxby (IAN)

«John Paul Schmit (NCRN)

« Jane Hawkey (IAN) «Jane Thomas (IAN)

« Adrian Jones (IAN)
e Todd Lookingbill (UMCES)
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EXPERIENCE

QUESTIONS?

AMERICA

http://science.nature.nps.gov/im/units/ncrn/index.cfm

http:/ /www.ncrvitalsigns.net/

http://www.umbc.edu/cuere/research.htm

Marian Norris -
(202) 342 1443 x 206 NCRN 1M

May 2008
NWQMC
Atlantic City,

marian_norris(@nps.gov
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