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Identified 21 Vital Signs for Identified 21 Vital Signs for 
LongLong--term Monitoringterm Monitoring
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Atlantic City, How Display This as Information?How Display This as Information?

Ozone
Wet deposition

Visibility and particulate matter

Mercury deposition
Weather

Shoreline features

Physical Habitat Index

Surface water dynamics

Water chemistry

Nutrient dynamics

Aquatic macroinvertebrates

Invasive / Exotic Plants

Forest insect pests

Forest vegetation

Fishes

Amphibians

Landbirds

White-tailed deer

T&E species and communities

Land Cover / Land Use

Landscape condition
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Information?Information?
Marian Norris

NCRN I&M 
May 2008
NWQMC

Atlantic City, 



EXPERIENCE
YOUR

AMERICA

NCRN 
I&M

Conceptual Conceptual 

ModelsModels

By ResourceBy Resource

http://www.ncrvitalsigns.net/
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By ParkBy Park

Conceptual Conceptual 

ModelsModels

http://www.ncrvitalsigns.net/
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NCRN Water Quality Monitoring 

PerennialPerennial
WadeWade--ableable
NonNon--tidaltidal

Streams

Per WRD guidance
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• Flow
• Stage
• Discharge
• pH
• Dissolved oxygen
• Temperature
• Specific conductance
• Acid neutralizing capacity
• Nutrients
• Physical Habitat
• Benthic Macroinvertebrates
• Fish

NCRN Water Quality Monitoring NCRN Water Quality Monitoring 
Vital Sign MeasuresVital Sign Measures

Three Protocols:Three Protocols:

Surface Water DynamicsSurface Water Dynamics

Water ChemistryWater Chemistry

Biological Stream SurveyBiological Stream Survey
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1. Monthly Water Quantity & Quality Monitoring
Surface Water Dynamics & Water Chemistry
by NCRN staff
monthly measurements at all sites

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

3. Yearly Biological Monitoring
Biological Stream Survey
contracted out
Rotating panel of 6 sites per year, 6 years
Insects spring, fish summer
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Spatial Sampling Design

Table 8. Water Chemistry Monitoring Sites excluding NACE and CHOH streams

44 streams44 streams
10 parks10 parks
8 counties8 counties
3 states, 1 district3 states, 1 district
4 Physiographic Provinces4 Physiographic Provinces

1st

order
2nd

order
3rd

order
4th

order
5th

order
6th

Order
Total

CHOH 160 38 18 10 5 3 234

No Streams from CHOH,No Streams from CHOH,
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Spatial Sampling Design
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Additional Data Sources
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Visits ANC DO NO3 NH3 pH PO4 SC
Broad 
Branch 10 0 0 33 10 33 100 100

Rock Creek 
@ Edgewater 9 0 0 38 0 11 100 56

Fenwick 
Branch 9 0 33 38 22 0 100 89

Hazen Creek 10 0 0 56 0 0 100 100
Luzon 
Branch 9 0 0 88 0 0 100 100

Palisades 
Creek 4 0 0 100 0 25 100 100

Pinehurst 
Branch 10 0 30 11 10 0 100 60
Piney 

Branch 10 0 0 56 0 33 90 100

Rock Creek 10 0 30 20 0 0 100 40
Soapstone 

Stream 10 0 0 44 0 11 100 100
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Air quality
and climate

Water quality
and hydrology

Biodiversity

Ecosystem pattern
and process

Threshold
( eg EPA)

Attainment
(% of time)

Category 
Score

Park
ScorePark

8 ppm/8 hr
Need data
15 ug/m-3

Need data
Need data

>10% impervious
Need data

0.28
---
0.33
---
---

0
---

Category Vital Sign

Need data
6.0 ≥ X ≤ 8.5
36.56 ug/L

IBI>3
Need data
Need data

Need data
Need data
Need data

IBI>3
Need data
Need data

<10 deer/sq km
Need data

---
0.92
0.04
0.52
---
---

---
---
---

0.62
---
---
0
---

ROCR
ROCRROCR
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Resource Report CardResource Report Card

Dissolved Oxygen

Nitrate
Total Phosphorus

pH

> 5mgL-1 Mar-Jun
> 4mgL-1 Jul-Feb

Salinity
6.0-8.5
< 0.25

EPA
EPA
EPA

Vital sign metric Threshold Source
EPA

< 0.69 mgL-1

< 0.037 mgL-1

EPA Marian Norris
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ROCR Park boundary

Subwatershed boundaries

Sample site condition

ExcellentExcellent
GoodGood
PoorPoor

DegradedDegraded
Very DegradedVery Degraded

Site condition by catchmentSite condition by catchment

Marian Norris
NCRN I&M 

May 2008
NWQMC

Atlantic City, 



EXPERIENCE
YOUR

AMERICA

NCRN 
I&M

ROCR Park boundary

ExcellentExcellent
GoodGood
PoorPoor

DegradedDegraded
Very DegradedVery Degraded

Site condition by catchmentSite condition by catchment
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•MBSS North Branch Rock Creek 2003

•DC DOH  Yearly

•Montogomery County for TMDLs

•Volunteer and Education groups

•Researchers

Data collected by other agencies Data collected by other agencies 
w/in the Rock Creek watershed.w/in the Rock Creek watershed.

Marian Norris
NCRN I&M 

May 2008
NWQMC

Atlantic City, 



EXPERIENCE
YOUR

AMERICA

NCRN 
I&M

/

Marian Norris
NCRN I&M 

May 2008
NWQMC

Atlantic City, 

http://www.ncrvitalsigns.net/

http://cuereims.umbc.edu/MWMC/
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Topic Query Topic Query –– by Vital Signby Vital Sign

Marian Norris
NCRN I&M 

May 2008
NWQMC

Atlantic City, 



EXPERIENCE
YOUR

AMERICA

NCRN 
I&M

Marian Norris
NCRN I&M 

May 2008
NWQMC

Atlantic City, 



EXPERIENCE
YOUR

AMERICA

NCRN 
I&M

Geospatial Query Geospatial Query –– by parkby park
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PrePre--Defined Defined 
Data ProductsData Products
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UMBC – NBII Mid-Atlantic Node

• 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
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http://www.umbc.edu/cuere/research.htm
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These products are the result of hard work by:
• Pat Campbell (NCRN)
• Tim Carruthers (IAN)
• Shawn Carter (NCRN)
• Bill Dennison (IAN)
• Lisa Florkowski (UMCES)
• Jane Hawkey (IAN)
• Adrian Jones (IAN)
• Todd Lookingbill (UMCES) 
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•Mike McGuire (UMBC)
•Giselle Mora (NCR-RLC)
•Jim Pieper (NCRN)
•Jeff Runde (NCR-CUE)
•Geoff Sanders (NCRN)
•Tracey Saxby (IAN)
•John Paul Schmit (NCRN)
•Jane Thomas (IAN)
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QUESTIONS?

Marian Norris
(202) 342 1443 x 206

marian_norris@nps.gov

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