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Summary 
The vital sign selection process of the NPS Inventory and Monitoring Program (I&M) identified fish, 
macroinvertebrates, and physical habitat characteristics as a critical need for the parks of the National 
Capital Region Network (NCRN). The National Capital Region Inventory and Monitoring Network (NCRN) 
initiated a long-term water quality and quantity monitoring program, funded in part by the Water 
Resources Division. The program is carried out through monthly sampling at more than 50 sites within 
10 of the NCRN parks. The data collected using this protocol will provide much needed baseline 
information on the stream biological resources in the NCRN, particularly in terms of community structure 
and composition. The information will also be used to determine long term trends in community 
composition, as well as trends in the abundance and distribution of individual species.This protocol 
includes monitoring of three related vital signs: fish, macroinvertebrates, and physical habitat. The 
protocol is based on the Maryland Department of Natural Resources (MDDNR) Maryland Biological 
Stream Survey (MBSS). 21 standard Operating procedures (SOPs)document the methods used to collect 
the relevant data. The protocol was developed by Faculty and staff of UMCES-AL who perform sampling 
and data analysis as part of the MBSS, so that data collected will be compatible with that of the rest of 
the state to provide a wider context fortrends in the NCRN parks. 

 
Description 
The sample frame for Biological Stream Sampling consists of perennial wadeable streams (Strahler 
stream orders 1-4) in 10 NCRN parks: Antietam National Battlefield, Catoctin Mountain Park, George 
Washington Memorial Parkway, Harpers Ferry National Historical Park, Manassas National Battlefield, 
Monocacy National Battlefield, National Capital Parks-East, Prince William Forest Park, Rock Creek Park, 
and Wolf Trap National Park for the Performing Arts. Streams in these parks are influenced by 
agriculture, urban development and light industry.Monitoring sites were chosen without randomization 
because the sampling universe of streams is not large for any of the parks, the number of samples 
necessary for reliable statistical inference about temporal trends is prohibitively expensive to obtain on 
an annual basis, and substantial inter-annual variability in streams requires either a large sample size 
each year or fixed-station monitoring through time. Most streams in National Capital Region parks reside 
on park property for only a short section of their length and the majority of catchments upstream are not 
on park property, it was important that streams for potential monitoring sites be of special interest to 
the parks, have sufficient stream lengths on the park to justify management, and preferably not be 
highly degraded or otherwise impaired. Selection of sites for either inventory or monitoring was based on 
the 1:24,000 scale National Hydrography Dataset (NHD) digital stream reach file. The water resources 
monitoring protocols are sampling several distinct populations: 1) benthic invertebrates population are 
sampled during March and April; 2) for fishe populations are between June and September; 3) water 
quality analytes are measured in March and April concurrent with benthos 4) sampling for physical 
habitat consists of in-stream and near-stream habitat measures are recorded between June and 
September concurrent with fish sampling. All sampling is conducted in first through fourth-order 
streams.Each site is sampled twice annually. Water chemistry analytes and aquatic invertebrates are 
sampled in the spring index period. Physical habitat and the fish community are sampled during the 
summer index period along with the in situ water chemistry variables pH, water temperature,dissolved 
oxygen, and specific conductance. 
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The sample frame for Biological Stream Sampling consists of perennial wadeable streams 
(Strahler stream orders 1-4) in 10 NCRN parks: Antietam National Battlefield, Catoctin 
Mountain Park, George Washington Memorial Parkway, Harpers Ferry National Historical 
Park, Manassas National Battlefield, Monocacy National Battlefield, National Capital Parks-
East, Prince William Forest Park, Rock Creek Park, and Wolf Trap National Park for the 
Performing Arts. Streams in these parks are influenced by agriculture, urban development 
and light industry.Monitoring sites were chosen without randomization because the 
sampling universe of streams is not large for any of the parks, the number of samples 
necessary for reliable statistical inference  about temporal trends is prohibitively expensive 
to obtain on an annual basis, and substantial inter-annual variability in streams requires 
either a large sample size each year or fixed-station monitoring through time. Most streams 
in National Capital Region parks reside on park property for only a short section of their 
length and the majority of catchments upstream are not on park property, it was important 
that streams for potential monitoring sites be of special interest to the parks, have 
sufficient stream lengths on the park to justify management, and preferably not be highly 
degraded or otherwise impaired. Selection of sites for either inventory or monitoring was 
based on the 1:24,000 scale National Hydrography Dataset (NHD) digital stream reach file. 
 
The water resources monitoring protocols are sampling several distinct populations: 1) 
benthic invertebrates population are sampled during March and April; 2) for fishe 
populations are between June and September; 3) water quality analytes are measured in 
March and April concurrent with benthos 4) sampling for physical habitat consists of in-
stream and near-stream habitat measures are recorded between June and September 
concurrent with fish sampling.  All sampling is conducted in first through fourth-order 
streams.Each site is sampled twice annually. Water chemistry analytes and aquatic 
invertebrates are sampled in the spring index period. Physical habitat and the fish 
community are sampled during the summer index period along with the in situ water 
chemistry variables pH, water temperature,dissolved oxygen, and specific conductance.

The vital sign selection process of the NPS Inventory and Monitoring Program (I&M) 
identified fish, macroinvertebrates, and physical habitat characteristics as a critical need for 
the parks of the National Capital Region Network (NCRN). The National Capital Region 
Inventory and Monitoring Network (NCRN) initiated a long-term water quality and quantity 
monitoring program, funded in part by the Water Resources Division. The program is 
carried out through monthly sampling at more than 50 sites within 10 of the NCRN parks. 
The data collected using this protocol will provide much needed baseline information on the 
stream biological resources in the NCRN, particularly in terms of community structure and 
composition. The information will also be used to determine long term trends in community 
composition, as well as trends in the abundance and distribution of individual species.This 
protocol includes monitoring of three related vital signs: fish, macroinvertebrates, and 
physical habitat. The protocol is based on the  Maryland Department of Natural Resources 
(MDDNR) Maryland Biological Stream Survey (MBSS). 21 standard Operating procedures 
(SOPs)document the methods used to collect the relevant data. The protocol was developed 
by Faculty and staff of UMCES-AL who perform sampling and data analysis as part of the 
MBSS, so that data collected will be compatible with that of the rest of the state to provide 
a wider context fortrends in the NCRN parks.
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ADDRESS TYPE mailing address  

ADDRESS PO Box 10  

ADDRESS 27 Ranger Lane  

CITY Natural Bridge Station  

STATE OR PROVINCE Virginia  
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see EPA's NGDP at http://epa.gov/geospatial/policies.html
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Data was loaded into the CBPO Non-Tidal Benthic Data base.
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I, the data requestor, agree to acknowledge the Chesapeake Bay Program and any other 
agencies and institutions as specified by the Chesapeake Bay Program Office as data 
providers. I agree to credit the data originators in any publications, reports or presentations 
generated from this data. I also accept that, although these data have been processed 
successfully on a computer system at the Chesapeake Bay Program, no warranty expressed 
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or implied is made regarding the accuracy or utility of the data on any other system or for 
general or scientific purposes, nor shall the act of distribution constitute any such warranty. 
This disclaimer applies both to individual use of the data and aggregate use with other data. 
It is strongly recommended that careful attention be paid to the contents of the data 
documentation file associated with these data. The Chesapeake Bay Program shall not be held 
liable for improper or incorrect use of the data described and/or contained herein.
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