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Potomac River Low-Flow Study Methods Update Workshop 
November 9, 2004 - Meeting Minutes 

Montgomery County DEP, Rockville, MD 
 
Note: The meeting agenda and associated presentations can be found at 
http://esm.versar.com/pprp/potomac/workshop04.htm.   
 
We extend appreciation to the Montgomery County Department of Environmental Protection for 
both providing the use of the room and their staff’s help with meeting room set-up.   
 
I.  Welcome - Jim Cummins, ICPRB, welcomed the group and provided an overview of the 

results of the 2003 Low-Flow Workshop.  Mr. Cummins reiterated the following critical 
points expressed at that workshop: 

 
A) “The Potomac is largely unregulated and, for the most part, a healthy river system which 

could be viewed as a reference system.”   
B)   “Low-flow (in the study area) is more of an event and not a chronic condition.” ----  At least 

for now.  
C)   During the severe droughts of 1999 and 2002, the first and only times that water supply 

augmentation releases have been made for the major metropolitan Washington utilities, 
the flows in the study area were not flat, but fairly variable due to; 

  1)  the 9-7 day travel time from the Jennings Randolph Reservoir combined with   
 2) the difficulties in predicting rain events, especially isolated storms, in the 

watershed and  
 3) varying travel rates and arrival times of these rain-event flows at the intakes. 

D)  In 2002 a lot of physical habitat was mapped (but aerial photography was limited due to 
national security issues). 

E)  The area from Great Falls to Little Falls is bedrock versus alluvium influenced. 
F) Conditions A, B and E eliminate most current methodologies and constrain others.  Also, 

trying to link event flows to ecological effects is very complex and probably not practical 
here,  the ranges of stage and velocity changes are much smaller than the sensitivity of 
hydraulic models, other than a small proportion of the habitat (riffle areas perhaps).  
Therefore, a toolbox of methods in needed, emphasizing the process, not a single method. 

G) There was a preponderance of pools (37%) and runs (deep 19%, shallow 24%) = Good news, 
as therefore;.    

 1)  Subsets, or representative mesohabitats, can be focused on, such as the following; 
  a) “lifeboat”/refugia of the pool habitats 

  b) “sensitive” riffle areas (5%) 
 2) Also, in many areas, increases in flow do not produce great horizontal 

differences in habitat availability. 
H)  Water quality tends to be good during low flows due to 

1) the cascading nature of that area (Great Falls to Little Falls) helps keep dissolved 
oxygen levels relatively high, apparently even in the pools (but this needs more 
verification), 

2)  with little runoff, nutrient concentrations and turbidity tend to be low, therefore, 
 3)  water temperatures are of concern but appear to be influenced more by air 
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temperature than low-flows (the lowest flows in 2002 did not have the highest 
temperatures) 

I)   Generally good water quality may mask other effects such as loss of habitats or concentration 
of prey.    For instance, this good WQ means that submerged aquatic vegetation beds tend 
to be very healthy.   This makes assessment of impacts difficult. 

J)  Much of the data gaps are in large part due to difficulties in getting personnel and equipment 
into the area due to terrain.    This challenge continues.   

K) Biological information, while inadequate for our needs, does exist which helps our next steps.   
Inventories have been compiled for fish, mussels, and SAV in the study area with which 
to develop target community and/or species ecological questions.   Some understanding 
of the distribution of these resources exist, but is weak even for “normal” conditions.   

 
Mr. Cummins noted that the 2003 Workshop listed the following next steps which we hope to 
begin  implementing;  
 
Step A.  Define the desired hydrologic regime(s), i.e., the natural ranges of variation, with the 

goal of adopting variation benchmarks as management goals.  
Step B. Collect background (hydrologic, biologic) data to provide inputs to..  
Step C.  Develop a biological community-habitat conceptual model for identifying: 
            1. critical habitat features, 
            2. information gaps, and 
            3. testable hypotheses about the effects of hydrology on the biological community.  

 4. Because of the complexity of this ecosystem, an empirical analysis of 
relationships (observed effects of conditions on populations) is more likely to be 
useful than detailed process modeling. 

Mr. Cummins added three more components from another section of the workshop report; 
 5.  Need to identify what species might be sentinel species (sensitive) (e.g.: 

walleye, quillback, mussels) and . 
 6. index or representative locations that could be easily sampled (considering the 

access difficulty issue), followed by diver/snorkel sampling (and is 
repeatable/verifiable) 

 7. use the subsets of habitats (lifeboat and sensitive)  
Step D.  Collect data and conduct simulations to fill the gaps. 

Mr. Cummins provided examples of testable hypotheses at “X,Y,Z (to be determined)” 
ranges of flows:  
1) Dissolved oxygen or temperature stratification occurs over time in pools. 
2) Target fish(s), or other sentinel species, successfully use pool refugia for x, x+1, 
x+2,..durations of low flow.   
 Where are they during normal flows?  (tagging studies could be used to do this) 
3) Species that prefer riffles a) do not survive, b) or are able to move to refugia but are 
stressed, preyed upon, etc.   

 Step E.  Evaluate and refine management targets (the adaptive management approach) 
 
Mr. Cummins concluded by noting that this work is best done by a collective approach, although 

he expects that most can (and will) be done by designated subsets of the larger group. 
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II.  Updates Since the 2003 Workshop 
 
A) Indicator of Hydrologic Alteration (IHA) assessment of the Potomac River - Dr. Brian 
Richter, TNC, continuing to set the meeting’s context, shared new ways of analyzing 
hydrological conditions over time, and discussed TNC’s approach and analysis of the low-
flow.records for the Potomac River.  Dr. Richter suggested that: 

a. The more the variability of flows is protected the better it is for the system. 
b. We need to ask how much alteration to the system is too much. 
c. To study low flows we must examine the historical trends. 

d.  For the Potomac River, when the IHA analyzed the extreme low flow component 
of the hydrograph, it appears that when “historic flows” (as measured by the 
USGS gage at Little Falls) are compared with “adjusted flows” (that gaged flow 
with the Washington area withdrawals added back in) the frequency of extreme 
low flows is trending upward for the former and downward for the later.   

   
Dr. Richter put forth five recommendations: 
1.  We must define the ecological goals to be supported by the flow by requirements.  

If we do not, scientists will not be able to evaluate low-flow impacts upon them. 
2.  We must engage scientists from a variety of disciplines in this process. 
3.  We must be specific about the magnitude, duration, and  timing of tolerable low 

flows. 
4.  While low-flows are the most critical for the unregulated Potomac, we should  

also use this opportunity to consider other flow issues. 
5.  We must expect to be wrong and invest in learning and refining methods over 

time. 
 
B)  Recent Freshwater Mussel Surveys in the Study Area - Rita Villella, USGS, gave a brief 

overview of the life cycle and importance of freshwater mussels and detailed the USGS 
surveys of mussels in the C&O canal and portions of the main stem Potomac River.  The 
USGS studies both began with a qualitative survey to determine where mussel 
populations were and then moved to a quantitative study where mussels were found.  The 
second phase is still ongoing in the study area. 

 
Ms. Villella stated that there are not many studies on the effects of drought on mussel 
populations.  However research suggests: 

$ Rare and riffle species are more sensitive to drought. 
$ Mortality increases as flow velocity slows (< 0.01 meter/second of flow). 
$ When dissolved oxygen drops below 5mg/liter mortality increases. 

 
Ms. Villella also suggested several mussel research needs including: 

$ The freshwater flow and dissolved oxygen requirements of mussel species. 
$ Quantifying the non-lethal effects of low flow on mussels. 
$ Examining the post-drought response of mussel populations. 
$ Studying the impacts on both mussels and their host populations. 
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III.  Afternoon Work Session 
 
A.  Defining the Desired Hydrological Regime or Natural Range of Variation for Testing 
Benchmarks - Workshop Participants with Jim Cummins, ICPRB moderating. 
 
As this recommendation was listed first in the results of the 2003 workshop,  Mr. Cummins 
suggested that the group start by coming up with a list of possible minimum hydrologic regimes 
or ranges in flow variation to use for testing adaptive management hypothesis.   Possibilities 
suggested included: 

$ the current 300 mgd recommended level 
$ the current 100 mgd required level 
$ the USGS 7Q10 of 390 mgd 
$ the adjusted USGS 7Q10 of 652 mgd 
$ the “natural” flow of the river (without withdrawals, augmentation or 

consumptive loss) of 479 mgd 
$ the USGS 7Q30 of 399 mgd 
$ and the “normal summer/fall low-end” (10-50% of flow) of 1000-2000 mgd 

 
However, at this point many of the group felt that a better approach would be to go directly to  
Step C. (Develop a biological community-habitat conceptual model), because any projected flow 
regime to be tested needed to first consider biology.   It was suggested that the study design 
should include a mixture of: 

$ examining species guilds to determine their habitat needs 
$ examining sentinel or indicator species to determine their habitat needs 
$ studying the ecosystem to determine what are its essential ecosystem 

characteristics 
 
Additional comments included: 

$ We need to examine species that may benefit from low flows as well. 
$ We must look at the acceptable recovery period for impacted species 
$ Flow and water depth are probably not the limiting factor because of the 

preponderance of deep runs and pools.   
$ Some suggested that dissolved oxygen and temperature may be limiting factors, 

though it was again noted that no major problems were found with these 
parameters during the 2002 field studies. 
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The group suggested several parallel efforts and interim steps to take before a program plan and 
funding were developed, especially if a low flow period takes place in the near future.  Potential 
tasks, available resources permitting, included: 
 

$ Create budget mechanisms needed to reserve resources/funds until lower-flows 
return. 

$ Performing mussel surveys including a focus on riffle areas 
$ Performing eel surveys and research in the study area 
$ Performing overflights of the study area 
$ Studying the temperature and dissolved oxygen in the pools and deep runs  
$ Evaluate the fishway’s performance during low flows 

 
A list of those who attended (as per sign-up sheets) is on Page 6. 
 
Participants and interested parties were asked to stay alert for the upcoming workshop.  If you 
have any comments or suggestions, including corrections or additions to these minutes, please 
contact Jim Cummins at 301-984-1908, ext 106.    
 

 

ACTION: The group came to consensus that the next step is to convene a workshop including 
regional biologists and perhaps others from across the nation that have expertise on the 
possible impacted species and guilds.  The workshop will be used to determine the range of 
tolerance for targeted species and guilds found in the low flow study area.  The ICPRB, the 
Nature Conservancy, and the Corps of Engineers will take the lead on this effort.  All others 
are invited to participate. 
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Potomac River Low-Flow Study Methods Update Workshop 
November 9, 2004  

Attendance 
 
Blersch, Stacey Sloan USACE Balt.  
Brown, Lucretia DC Dept. of Health, Water Quality Division 
Bryer, Mark  The Nature Conservancy 
Bucke, Nora  Mont. Co. DEP 
Cameron, Diane Audubon Naturalist Society 
Cosden, Don  MD DNR 
Cummins, Jim  ICPRB 
Dillow, Jon  USGS 
Dorsey, Don  Mont. Co. DEP 
Flack, Stepahnie Nature Conservancy of MD/DC 
Golden, Greg  MD DNR 
Habibian, Mohammad  WSSC 
Hagen, Erik  ICPRB 
Hassell, Joseph  VA DEQ 
Kameenui, Ani  ICPRB 
Knotts, Karen  MD DNR 
Koch, Stella  Audubon Naturalist Society 
Lunsford, Bob  MD DNR 
Mclean, Rich  MD DNR 
Medearis, Ken  Mont. Co. DEP 
Merrifield, Ed  Potomac Riverkeeper/Sierra Club 
Nestler, John  USACE, ERDC 
Nolan, Jay  USACE, Wash Aqueduct 
Norman, Janet  USFWS 
Odenkirk, John  VA Dept. of Game and Inland Fisheries 
Pajerowski, Matt MD DEP 
Prelewicz, Greg Fairfax County Water Authority 
Redmond, Doug MNCPPC 
Richter, Brian  The Nature Conservancy 
Rue, Bill  EA Engineering 
Sauter, Marie  National Park Service 
Schreiner, Steve Versar, Inc. 
Simek, Ed  ERM/MD PPRP 
Sommerfield, Mark Mont. Co. DEP 
Steiner, Roland  WSSC 
Van Ness, Keith Montgomery Co DEP 
Villella, Rita  USGS-Leetown Science Center 
Youmans, Alicia Mont. Co. DEP 
  


