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In Virginia, a stream is listed as impaired if it fails to meet the State water qual-
ity standards that support the designated uses of all of Virginia’s rivers and 
streams. If a stream fails to meet a designated use and its associated water 
quality standard, then the State develops a total maximum daily load (TMDL) 
for the pollutant that will bring the stream into compliance with water quality 
standards. One of these designated uses for all of Virginia’s streams is the 
support of a healthy and diverse population of aquatic life. When streams do 
not support this designation, a stressor analysis is performed during the TMDL 
development process.  Once the primary stressor(s) of the biological com-
munity is identified, a TMDL is developed for that particular pollutant.  In cases 
where a numeric water quality criterion does not exist, the stream of interest 
is compared to a “healthy” reference stream to determine a tolerable pollutant 
load that will not compromise the biological community. 

Other considerations are defined by the use of the water body and can include 
numeric State-wide water quality standards.  For freshwater contact recreation 
(wading, swimming, fishing), for example, E.coli bacteria densities are to be 
less than a prescribed concentration.

Unfortunately, there are no streams in the karst area of the Shenandoah River 
valley that DEQ has used as a reference stream for various stressors of the 
biological community identified in streams throughout the region. And there is 
a need for at least one or more reference streams because of the large num-
ber of streams in the karst area of the Valley that are listed as impaired.  

Karst geology imparts a unique hydrology that has a major impact on stream 
flow and water quality. In the Shenandoah Valley most people live in karst 
areas and most farming occurs in the karst areas.  Consequently the karst 
streams receive a strong environmental imprint caused by land use and land 
cover that is substantially different from mountain streams with low human 
populations and little or no farming.  However, in the Shenandoah Valley 
mountain streams are being used as reference streams for karst streams. 
Comparing karst streams to non karst streams is like comparing apples and 
oranges. A reference stream should exhibit the qualities that one would expect 
to find in a stream in a similar environment that is not polluted. 

Defining what the standards should be for a reference stream is a challenge.  
For many of the karst streams in the Valley the impairments are E. coli bacteria 
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President’s Message

All of us here at the Friends, wish you a 
great New Year, and a healthy year for our 
great river as well.

Although the end of 2013 brought us an 
administrative suprise that we’ve had to 
address, it was really an opportunity in 
disguise. We discovered that, when we 

moved our office from 
Front Royal, VA in 2007, 
we neglected to pay 
our State Corpora-
tion Commission fee. 
The Commission sent 
us notices, however, 
because most State 
and federal mailings 

state on the envelope “Do Not Forward” 
we never received them.

After a 5-year period of missed communi-
cations and nonpayment of the small fee, 
the Commission revoked our charter and 
no longer considered us an active organi-
zation. Therefore, we had to refile with the 
State Corporation Commission and have 
become a new organization with a new 
Employer Identification Number. We have 
also filed a new 501(c)(3) application with 
the IRS.

There have been some 
real benefits from undertaking 

this whole process. 
In re-drafting our By-Laws and Articles of 
Incorporation, we were able to modern-
ize and streamline them for our smaller, 
more agile Board. As part of the 501(c)
(3) application, we had to identify our 
mission, “To help protect and restore the 
aquatic environment of the Shenandoah 
River.” This has always been our objective 
but the re-application process also al-

George Ohrstrom II  
          President

(continued on Page 6)
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and sediment. Sediment is usually listed as the cause of the lack 
of benthic diversity. E coli exceedances are typically caused by 
cattle waste deposited directly in the stream, direct discharge 
of untreated sewage or wild animal waste, and runoff of manure 
from pasture and cropland. 

The karst streams of the Valley are in sediment that in Clarke 
County is called Weaver soil. Weaver soil is the result precipita-
tion of calcium carbonate dissolved from limestone bedrock and 
formed when ground water is warmed as it flows from springs 
into the stream and oxygenated as it flows over riffles and 
waterfalls.  Ground water comprises more than 90% of all the 
water that is contributed directly to karst streams because of the 
permeability of fractured limestone. Thus a stream from which 
cattle are excluded and which does not receive untreated sew-
age should represent an example 
of a stream that is not polluted and could be considered for 
“reference” stream designation for benthic invertebrates.

Beginning in 1997 the Clarke County Planning Department be-
gan a concerted effort to have livestock excluded from the entire 
8.87 mile length of Page Brook because it makes up a substan-
tial part of the recharge zone for Prospect Hill Spring. (This spring 
is the potable water supply source for Millwood, Boyce, Water-
loo and White Post ) That effort continues today and is nearing 
completion. Recent efforts supported by the Lord Fairfax Soil and 
Water Conservation District, NRCS and local land owners include 
installing off-stream watering facilities for cattle and stream exclu-
sion.  Approximately 90% of the length of Page Brook is now 
protected from cattle access. There are only about 20 residences 
within 1000 feet of Page Brook and there are no known direct 
sewage discharges. Based on existing conditions in the Page 
Brook watershed and recent improvements made to the stream 
including establishment of a considerable amount of livestock 
exclusion fencing, it is expected that Page Brook should soon be 
meeting the bacteria water quality standard under most condi-
tions, ultimately leading to removal of its bacteria impairment in 
the next several years.

Although streams usually need time to recover after management 
practices are put into place, the benthic invertebrate communi-

ties in Page Brook could, in the future, represent what will be the 
indigenous benthic communities of a stream in the karst agricul-
tural area of the Valley that has received the best available BMP 
technology.. Thus the invertebrate community of Page Brook 
could eventually be considered a reference community for the 
karst agricultural streams of the Valley.

There have been and continue to be evaluations of Page Brook 
that can contribute to a benchmark to which other streams can 
be compared.  

During a period from 1995 to 1998 LeAnne E. Astin conducted 
an evaluation of the benthic invertebrates in the upstream portion 
of Page Brook west of VA Rt. 617. That work was reported in  
Bioassessment of BMP Effectiveness in an Agriculturally Impact-
ed Watershed in Clarke County, VA a Master of Science thesis 
submitted to George Mason University in 2000. 

The Astin report contained three salient points. First, there are 
no reference streams in the karst area of the Valley.  Second, 
exclusion of cattle from the stream is necessary for E. Coli reduc-
tion. And third, exclusion is needed to improve benthic diversity.  
Benthic diversity was noted to recover in a few 1000 feet down 
stream of the last cattle access. 

Recently, as part of the Spout Run TMDL clean-up plan and 
improvement effort, the Piedmont Environmental Council is col-

lecting benthic macro 
invertebrate samples 
at the mouth of Page 
Brook. The Friends of 
the Shenandoah River 
(FOSR) has collected 
and analyzed water 
samples for nutrients 
from Page Brook 
since 1997 at Route 
617.  More recently, 
also as part of the 
Spout Run improve-
ment efforts, FOSR is 

collecting water samples for nutrient and bacteriological analysis 
at the mouth of Page Brook. 

The FOSR data show that the nitrate concentrations in Page 
Brook are less than 2 mg/l whereas most of the karst streams 
in the Valley have higher nitrate concentrations. Thus a repeat 
of the Astin study for the entire length of Page Brook and with 
the FOSR data there would be documentation of a karst stream 
to which other karst streams could be compared. Such a study 
could result in a dramatically improved basis for determining 
whether or not many streams rising in a karst geologic environ-
ment are in fact impaired and if so, what Best Management 
Practices are needed to correct such impairments.

Page Brook in flood at Rt. 340, October 30, 2012, 10:00 am. White 
color is weaver soil suspended from the bottom 

during Hurricane Sandy.

Page Brook
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The Friends of the Shenandoah River, with continued strong support this year from major and smaller 
donors and DEQ, is closing the fiscal year in reasonable financial shape. We will enter the New Year, our 
25th year, with a cash position that will adequately support initial 2014 operations.

With a budgeted operating deficit for the year of $24,280, we have an operating deficit of $4,114 at year 
end. 

Principally responsible for income exceeding budget is the initial and unbudgeted donations under our 
new, major funding effort providing almost $22,000 in 2013. This program is planned to match dollar for 
dollar each year for the next two years an annual contribution of $30,000 from a major donor.  

In addition to DEQ’s regular grant of $10,000 several small grants providing positive cash flow of about 
$6,000 have been received, and several small water quality analysis projects are providing a net of about 
$10,000 with these amounts also being unbudgeted.  

At the same time expenses are substantially above budget in several categories. Most significant is an 
expenditure of about $9,000 in excess of budget as we continue to find challenges in upgrading our 
laboratory capabilities to allow us to measure total Nitrogen and Total Phosphorus. 

It is important that we accomplish this upgrade in keeping with Chesapeake Bay TMDL nutrient reduction 
requirements based on Total N and Total P rather than our historical nitrate/nitrite and orthophosphate 
measurements.  

At the same time we need this upgrade to allow us to provide more sophisticated data for our local, 
Shenandoah River watershed interests that require a tie-in with US Geological Survey data at two princi-
pal gages, Strasburg on the North Fork and Front Royal on the South Fork. Both of those sites provide 
flow data allowing quantification of the amounts of Total N and Total P being transported downstream in 
the Shenandoah River system.

Several other expense items are substantially above budget. Long overdue and well-deserved salary 
increases of 10% were provided at mid-year for our Administrative/Lab Director and her assistant. Health 
insurance costs increased 20% in October.

And one last observation. We budgeted $10,000 in 2013 for the acquisition of an upgraded vehicle for 
lab operations/monitoring purposes. As of the date of this article in early January, a purchase is imminent 
as the old Chevy has given up the ghost.

A complete set of calendar 2013 (fiscal year) financial documents is available on our website at 
www.fosr.org.

Bud Nagelvoort, Treasurer  

Treasurer’s Report
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Thank you to all our volulnteers for your dedication to FOSR and to the Shenandoah River.

Water samples are to be collected on either the highlighted Friday between 7:30 AM and the sched-
uled dropped off time for your location or on the highlighted Saturday with samples being delivered 
to the FOSR’s lab no later than 10 AM.  For information or assistance please contact the FOSR Lab 
Director, Karen Andersen, at 540.665.1286 or kandersen@fosr.org.

2014 Water Quality Monitoring Calendar
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     Dr. Meryl Naeve Christiansen was a plant 
physiologist dedicated to the betterment of 
our environment. Dr. Christiansen was born 
in Goose Lake, Iowa, to Carl Christiansen 
and Louise Schroeder on Sept 25, 1925. 
     
     Meryl’s first marriage, in 1950, to Maxine 
Gatlin, ended by her death in 1982. On June 
13, 1983, Meryl married Sherre Duldt in 
Memphis, TN. Meryl Christiansen received 
an A.S. Agriculture, 1948, Arkansas Poly-
technic Institute; a B.S. Agriculture, 1950, 
University of Arkansas; a M.S. Plant Physiol-
ogy, 1955 from University of Arkansas and a PhD, Plant 
Physiology, 1960, North Carolina State University. He 
served in WWII during the Rhineland and Pacific Cam-
paigns and was awarded a Victory Ribbon, Good Conduct 
Medal, EAME Theatre Ribbon and One Bronze Service 
Star for the Philippine Liberation Ribbon. He served his 
country again in the Korean War from 1950-51.  
     
     He is listed in many publications including Who’s Who 
in World Agriculture, Who’s Who in Science and Contem-
porary Notables. He was considered one of the outstand-
ing scientists in the world and a creative leader in the 
development of stress physiology on plants and the initia-
tion of biotechnology programs that significantly impact 
and improve food production. In 1984, Dr. Christiansen 
received an award for Superior Service to the US Dept of 
Agriculture. He retired as Chairman of the Plant Physi-
ology Institute from USDA-ARS, Beltsville, Maryland in 
1986. At the time of his retirement, Dr. Christiansen had 
authored over 100 scientific publications and continued to 
speak on plant stress until 2008.
     
     He built a weekend retreat in Bentonville in the mid-
1960s before retiring full-time to Front Royal in 1986. He 
remarked once, “If Heaven doesn’t look like the Shenan-
doah Valley, I’m not staying.”  

     Through the urging of Danny Sealock, Christiansen 
and Sealock co-founded the Friends of the Shenandoah 
River in 1989, establishing a testing laboratory for water 
samples located at Shenandoah University. The Friends 
became his great love connecting his science experience 
with his love of nature and the Shenandoah River. He 
accepted a position as Extension Horticulturist with the 
Warren County Extension Office, served on the Shenan-

Meryl Christiansen
September 5, 1925 - July 21, 2013 

doah State Scenic River Advisory Board, 
served as Director of the Lord Fairfax Soil 
and Water Board, as Director on the Pure 
Water 2000 Board, as Member of the Board 
of Directors of the State Arboretum of 
Virginia, Blandy Farm and as the Warren 
County Gypsy Moth Coordinator.  
 
     In 1991, he was honored as War-
ren County Conservationist of the Year. 
In 1992, Christiansen was honored by 
the State of Virginia for his leadership in 
developing the Friends of the Shenandoah 

River Comprehensive Water Quality Network. More re-
cent awards include Lord Fairfax Soil and Water District 
Outstanding Director, 2003 and Virginia Association of 
Conservation Districts – Shenandoah Basin Watershed 
Outstanding Director, 2003 and Virginia Inaugural Wa-
tershed Professional Conservationist Award in 1999. In 
his lifetime, Meryl and his organizations were the recipi-
ents of numerous research grants and awards. An espe-
cially important one for the Friends of the Shenandoah 
River early on was the Technical Assistance Grant given 
by EPA in 1991 to watch over the Superfund cleanup of 
the Avtex site and to keep the public informed as to its 
progress. 
 
     Much of the success and acceptance of the Friends’ 
work is due to the personality, as well as the scientific 
rigor, of Meryl Christiansen. Meryl was quiet, soft-spo-
ken, modest, and humorous. He got along with people 
in all walks of life and he urged the Friends to work 
with, rather than against, people and organizations.
 
     In the Shenandoah Valley community, Meryl was 
known for his love of Sherre and his world champion Af-
ghan hounds. He loved to read and attended book sales 
at the local libraries; when he finished a book he passed 
it on to a friend. He enjoyed fly-fishing and taught this 
skill to many 4-H’ers. He worked very closely with the 
Master Gardeners programs and was always willing to 
help those who needed information on plant diseases 
and insect pests. He will be missed.

The article above was written by Memphis Holland, Meryl’s 
sister in law, with slight additions by Bob Luce, Milton Boyce 
and Margaret Boyce.

Dr. Meryl Naeve 
Christiansen
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lowed us to modernize our “Purpose” to include 
coalition efforts with other organizations protect-
ing neighboring rivers and estuaries. We also 
made it part of our purpose to not only advise 
and assist local governing bodies with their 
upcoming and ongoing TMDL mandates, but to 
educate the general public about information we 
and our partners are gleaning from our wealth of 
data.

Part of this change means that the Friends is no 
longer a membership organization. 

We think of all our past members as true 
“Friends” of the Shenandoah River through 

your continued support 
and donations. 

You allow us to continue doing our good work. 
Calling our supporters Friends rather than 
members won’t change anything about our 
relationships or our work. But we believe friend 
more accurately reflects what our supporters 
care about.

As part of our revamping we have hired The 
Downstream Project to help us with a new look. 
I’m sure you will notice this newsletter is sub-
stantially different from previous ones, and I‘d 
like to thank The Downstream Project for their 
help in refining many of our communication 
tools, including our website, databases, graphics 
and social media efforts. Please check us out on 
the Web, www.fosr.org, and “like” us on Face-
book.

So, Friends, 2014 brings big changes to our 
organization, but they are all good ones. Our re-
filing efforts have compelled us to revisit and re-
vise our mission and purpose and to re-energize 
us as stewards of our beloved Shenandoah River.  

Together we can seize this opportunity 
to make the Friends the 

premier citizen-based water quality 
monitoring organization,

not only in Virginia, but in the United States, and 
give the Bay watershed the real help it needs. 
Please renew your commitment and friendship 
with the Shenandoah River with a generous tax 
deductible donation today. 

George Ohrstrom II 
President

President’s Message (continued from Page 1)

If you would like to join the team of volunteer water 
monitors, assist in the lab or in other ways please 
contact Karen Andersen at kandersen@fosr.org or 
(540) 665-1286.

To support the Friends of the Shenandoah River in 
their efforts including the long-term volunteer water 
quality monitoring program, please send donations to: 

Friends of the Shenandoah River
Attention: Karen Andersen 

1460 University Drive 
Winchester, VA 22601

www.fosr.org

Check Out the New Website
www.fosr.org

Join the Team
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