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 You might have read about it, or per-
haps you hear people gossiping about it 
around the water cooler.  Better yet, maybe 
you were tuned in when Channel 4 News un-
covered the invasion. Then again, maybe they 
have you locked in the lab and you haven’t 
looked up from your analysis long enough to 
even know what “it” is yet. 
 Well, “it” is zebra mussels, a new in-
vasive threat to Colorado.  As a water quality 
professional you will need to know all about 
these pesky bivalves, because whether or not 
we are ready, it appears to be Colorado’s turn 
to start dealing with zebra mussels and the 
potential water quality impacts associated 
with them.  Since their discovery in Lake 
Pueblo last year there has been a lot of activ-
ity in the state to establish ways to ward of a 
full invasion.  The one strategy that everyone 
agrees on thus far is that preventing zebra 
mussels from entering a water body is criti-
cal. 
Background 
 So what is the big panic all about?  To 
understand our future, it may be best to un-
derstand the history of the zebra mussel. Ze-
bra mussels (Dreissena polymorpha) first ar-
rived in the Great Lakes Region in 1988.  
They hitched in a boat which originated in 
their native waters of the Caspian Sea.  It is 
theorized that the sea going vessel discharged 
its ballast water into Lake St. Clair, near De-
troit, thereby beginning an ecological night-
mare that has gradually spread across the 
United States.  Since their arrival they have  
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enjoyed all the pleasures that America has to 
offer;   good food, safe aquatic neighbor-
hoods for raising their large families, and of 
course free transportation to new destinations 
throughout the country. 
 Water utilities haven’t been as pleased 
with how comfortable the mussels have be-
come. Their success has much to due with the 
fact that zebra mussels are some of the most 
prolific creatures on earth.  An adult zebra 
mussel can produce 30,000 to 40,000 eggs 
per spawning cycle and up to 1 million fertil-
ized eggs in year.  Their larvae, known as 
veligers, can free swim for up to a month be-
fore they settle.  This ability to free swim en-
ables them to spread to new areas with ease.   
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During the free swimming stage, veligers can 
be consumed by fish and other plankton feed-
ers.  More will succumb due to settling and 
attaching on unsuitable substrates.  Those that 
survive to adulthood will attach to all sorts of 
surfaces including the hulls of boats, water 
intake pipes, docks, monitoring equipment, 
pumps, other living creatures and any other 
location that will cause their presence to be a 
nuisance. 
 Their biofouling effects have been 
known to obstruct water intake pipes and shut 
down hydraulic pumps.  The cost to munici-
palities and industries to manage these crea-
tures in the Great Lakes Region alone is esti-
mated to be over a billion dollars over the 
next ten years simply to deal with their bio-
fouling effects. 
 Their effect on natural ecosystems can 
be extreme as well.  They are highly efficient 
filter feeders; each mussel is able to filter 1 
gallon of water per day.  In areas where their 
numbers are high they have proven to have a 
keen ability to clear even the largest of lakes, 
increasing water clarity from 6 inches all the 
way to 30 feet in some areas.  This clearing 
effect allows sun to penetrate deeper in the 
water column, thereby allowing macrophytes 
to establish in areas that where previously 
unsuitable.  Further, the removal of chloro-
phyll and plankton from the water column 
can result in a decline of indigenous plank-
tonic feeders. Increased sunlight penetration, 
changes in the phytoplankton community in 
the pelagic zone, and an overall increase in 
biomass decay has been blamed for increases 
in taste and odor producing events. 
Identification 
 Now that you know you don’t want 
zebra mussels anywhere your drinking water 
source, you need to know how to identify 
them.  In Colorado, there are indigenous bi-
valves that are completely harmless, and can 
be mistaken for their more notorious non-
indigenous cousins, especially at the veliger 
phase. 
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Photo from: el.erdc.usace.army.mil/zebra/  
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 Here is some information to help you 
identify a zebra mussel: 
· Zebra mussels look like small clams, with 
a yellow or brownish D-shaped shell, often 
with dark and light-colored stripes. 
· They can be up to two inches long, but 
most are under an inch. 
· They usually grow in clusters, and are 
generally found in shallow (6-30 feet) water. 
· Zebra mussels are the only freshwater 
mollusk that can attach itself firmly to solid 
objects - submerged rocks, dock pilings, boat 
hulls, water intake pipes, etc. 
 Veligers are much harder to identify 
due to their microscopic size.  At this stage 
they can be easily misidentified and generally 
require the expertise of an experienced mi-
crobiologist.  Here are some tips though, in 
case you are asked to look at a water sample 
that is suspected to contain zebra mussels. 
 Use a dissecting microscope with a 
base light source.  Cross polarized light is not 
required, but is extremely helpful in verifying 
suspected veligers. 
 When analyzing a sample, first iden-
tify if any bivalve larvae are present.  This is 
best accomplished with the cross polarized 
light source, as mineralization from shells 
will reflect white against the dark back 
ground. 
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The RMWQAA plans to 

host one event every quarter 

for members to participate.  

If you have suggestions for 

training, tours, or other  

outings, please contact any 

board member.  The chart 

below shows what we have 

planned for 2008. 

 

Lab Quarterly Connections 
2008 Calendar  

Third 
Quarter Sampling 

Fourth 
Quarter Technical Writing  

 The Water Quality Forum will hold its 
Annual Retreat on July 21-22, 2008 at the 
Village Hotel in Breckenridge. A draft 
agenda and issues list is available online at 
http://www.cwqf.org. 
 Please register for the retreat online 
using the following link (note:  you may need 
to cut and paste this link into your browser): 
http://admin.cudenver.edu/regform/cwqf 
 If you register after June 16th, a room 
can not be guaranteed. Last year, many peo-
ple had to room elsewhere because they failed 
to register by the deadline. 
 Should the cost be prohibitive for 
your organization, a few scholarships are 
available. Please call Lisa Carlson for details 
at 303-315-2499. 
 The Water Quality Forum is a diverse 
group of stakeholders interested in water 
quality management.  Their goal is to foster a  
cooperative approach in the administrative 
and legislative consideration of difficult water 
quality issues. 

Ostrocods, another common aquatic species, also has a shell and can be mistaken as a veliger 
and they will appear to have white reflections using a cross polarized light source.  There are a 
few things that make them fairly easy to differentiate from a veliger however.  First, they have 
legs which can normally be seen in live samples.  If that isn’t obvious, they generally tend to be 
larger than mussels and are also more jellybean shaped. 
 Once you have separated out the bivalves, you cannot just assume that you have zebra 
mussels, as Asian Clams (Corbicula fluminea), also produce free swimming veligers.  Asian 
clam veligers generally distinguish themselves best as they generally have notable striations on 
the shell valves, where as zebra mussel veligers have smooth shell valves. 
 If you think you have positively identified a Dreissena veliger, it is advisable to contact 
the Bureau of Reclamation to verify the sample. 
 Though there has not been any evidence of major proliferation in Colorado yet, we can 
all help to prevent the spread of this invasive species by taking a few simple steps.  First, if you 
are boating in an area that is known to have zebra mussels, it is imperative that you drain all 
water from you boat on dry land and allow it to completely dry out for a minimum of 5 days.  
As an extra measure of protection, boaters should also hot wash and flush the boat with water 
above 140 degrees prior to re-launching in an uninfected lake.  Always make sure that you 
dump out all bait buckets on land remove all organic material from boats and trailers. 
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 Despite the trouble getting to the 
Radisson Denver Southeast, the 2008 Water 
Quality Symposium got off to a great start.  
Members were greeted with a continental 
breakfast and were able to spend some time 
with the vendors representing 15 different 
companies.  After a warm welcome from the 
RMWQAA president, Stephen Ellis, the 
speakers began presenting. 
 Phil Russell with Littleton Englewood 
Wastewater was the first speaker of the day. 
Phil spoke on a topic many people had heard 
about but weren’t very familiar; the proposed 
E. coli limits for the South Platte.   By using 
data from all over the Front Range, studies 
determined that the E. coli limit appears not 
feasible, and most of the E. coli found in the 
river comes from sources other than  
wastewater treatment plants. 
 Mary Fabisiak with Westminster, who 
used her “mom voice” to overcome  
microphone issues, followed. Mary kept the 
topic of drinking water and wastewater  
regulations light and full of fun by using 
some real world examples of incidents in 
Colorado to explain some of the regulations. 
 After the morning break, Kevin 
Linder with the City of Aurora kept the day 
moving along by discussing the synergistic 
effects of chlorine dioxide and chlorine. Even 
the lab professionals who knew little about 
drinking water were thoroughly interested. 
By working closely with the lab, the City was 
able to determine the proper ratio of Chlorine 
gas and Chlorine Dioxide to obtain the best 
disinfection with the least amount of  
disinfection byproducts produced. 
 Next, Phil DeArcos of the Colorado 
Division of Water Resources talked about the 
many monitoring sites found along rivers in 
Colorado.  He has developed a website that  

allows people across the world to access the 
stores of data collected by the Division of 
Water Resources. This river data is easily  
accessible and is a great resource for water 
professionals. 
 After a bit of a delay, lunch was 
served in the Colorado Room. The food was 
delicious, and even the vegetarian options 
were quite delicious. Despite being full, 
many people still hit the dessert station and 
loaded up on pie and chocolate cake. 
 Despite being in the dreaded post-
lunch time slot, Dawn Cowell’s presentation 
about Alternate Test Procedure Approval was 
especially entertaining and informative. 
Many labs have considered getting a different 
test procedure approved, but are apprehensive 
due to stories of a long processes and difficult 
state regulators. Dawn proved the approval 
process is manageable and well worth the 
time and effort. 
 An exciting “person scavenger hunt” 
filled up the next 15 minutes. Analysts ran 
around searching for other analysts who 
drove a corvette, knew someone famous, ran 
a GC/MS or a variety of other goofy         
possibilities.  The winner received a gift card. 
This year’s generous vendor prizes included 
t-shirts, the ever helpful gas cards and even 
some mini kegs of Heineken!  RMWQAA 
President, Stephen Ellis, presented the 2008 
Analyst of the Year award to a deserving Sue 
MacDonald of Broomfield. Congratulations! 
 The final speaker of the day was the 
anticipated Water for People representative, 
Nina Miller. Nina spoke about some of the 
water challenges that face people around the 
world. Water For People’s goal is to “Reduce 
by half the percentage of people without ac-
cess to improved water supply by 2015”. She 
discussed some of the ways this could happen 
and some of the challenges they face, using 
examples of some of the places they have 
worked around the globe. 
 The day ended with the awarding of 
the day’s grand prizes, a digital camera, a 
sandisc, and a portable DVD player. Another 
great ending to another great conference! 
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 One could not have foreseen the impact 
of 9/11. Events such as these have changed the 
lives of everyone in ways that could not have 
been imagined.  These events happened almost 
seven years ago, and are still affecting the way 
Americans think about the world around them. 
 The Department of Homeland Security (DHS) was created shortly after these terror-
ist’s acts. The DHS is currently developing guidance on the management of wastewater emer-
gencies called “Wastewater Response Protocol Toolbox (Toolbox)”.  The EPA sponsored a 
two day workshop in conjunction with DHS and Texas Engineering Extension Service 
(TEEX). 
 The workshop focused on the Toolbox which provided resources pertaining to emer-
gency response planning.  The wastewater utilities can customize the toolbox to fit their own 
specific needs.  This forum gave an overview on how the resources of different agencies can 
be utilized to help deal with an emergency.  A network of utilities called CoWARN (Colorado 
Water/ Wastewater Agency Response Network) brought together utilities which could pro-
vide help and equipment during an emergency.  One such emergency was the Salmonella out-
break in Alamosa, CO. 
 The workshop had a mock emergency situation where participants were put in a real 
life situation.  Participants were split into groups and had to respond to the introduction of a 
contaminant in the wastewater collection system.  It was amazing how the actions taken at the 
beginning of the exercise effect the entire situation.  The most difficult part was the decision 
making process – is the emergency situation a result of a terrorist act? An accident? or an act 
of a disgruntled employee? which will effect the collection and treatment system.  As the ex-
ercise progressed the communication broke down causing confusion and ultimately frustrating 
the participants.  Insight was gained on how chaos could be avoided in emergency situation 
like the communication break down after hurricane Katrina. 
 An Emergency Response Plan is important for the utilities to implement emergency 
response protocol.  The toolbox provides valuable guidance, resources, and threat assessment.  

The training also provided an insight into 
why communication is vital, but can easily 
breakdown between different emergency re-
sponders.  Mock scenarios play a crucial role 
in establishing the chain of command in an 
emergency, and might also help prevent the 
communication breakdown. 

Summit Scientific   
Your local representative for the following Hach 
Company Brands:  

Lachat Instruments  
Flow Injection Analyzers, TOC Analyzers  

and the unique MICRO DIST System for Cyanide distillations. 
 

Radiometer Analytical  
Autotitration Systems plus pH, Conductivity and ISE meters. 

 
For more information, contact Mark Orr at 303-973-8184 

or by email:  mark@summitsci.com 
 
See our website:    www.summitsci.com 
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Biosolids   QC 
and PT Standards 

303-940-0033  www.wibby.com sales@wibby. com 

New! 
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For more silly molecules, visit 
http://www.chm.bris.ac.uk/sillymolecules/sillymols.htm 
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Stephen Ellis, RMWQAA President, present-
ing the Analyst of the Year award to Su-
sanne MacDonald at the 2008 RMWQAA Wa-
ter Quality Symposium  

 Each year, the RMWQAA presents an award to an analyst who excels in the water/
wastewater laboratory profession.  This year, Susanne MacDonald of the City of Broomfield 
received the honor. 
 Craig Hoffman, also of Broomfield, nominated Susanne for her great work in 2007.  
Last year, Sue received a promotion to Senior Water Quality Analyst.  She is very neat and  
organized in her own work and shows impeccable lab techniques for all methods and equipment 
used at Broomfield.  Her communication skills are excellent and she is able to convey what she 
knows by teaching other staff members.   
 In 2007, she accepted and assumed  
responsibilities for operating the GC/MS and  
successfully passed the CDPHE THM audit  
under an accelerated schedule.  She displays  
expertise in microbiological analysis and has a  
tremendous customer service commitment.   
Her wonderful sense of humor makes her a  
“blast” to work with in the lab. 
 Congratulations Susanne! 
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 RMWQAA participated last year and 
wants a team for this 50-mile relay race this 
year.  The team needs 6-13 interested people 
committed to one or more legs of the relay.  
No need to attend the entire race; only the leg 
you are running/walking.  The relay race 
starts at the top of the basin and continues 
downhill  to Cherry Creek State Park.  You 
can celebrate the splendor and diversity of the 
watershed, as you participate in one of the 13 
legs listed below: 

 The race schedule with times will be 
available the week before the race.  A fee of 
$20/team member is due by August 15th to 
RMWQAA team captain Dawn Cowell.  For 
team questions email Dawn at  
dcowell@broomfield.org or call her at  
303-464-5644.  For more information about 
the race, visit www.rmwqaa.org for the link 
to the “Run for the Watershed” Relay.�

 RMWQAA would like to congratulate 
Stephanie Crabtree, water quality chemist at 
the City of Golden, and her husband Chad on 
the birth of their beautiful baby girl, Rio 
Kenzie Crabtree on May 19, 2008.  Rio 
weighed 6 pounds 6 ounces and measured 
19¼ inches tall.  How do they measure a 
quarter of an inch on a wiggly baby anyway?   

 
Hope Yu, RMWQAA 
newsletter co-chair, and 
Ashley Dalton, City of 
Golden Water Treatment 
Plant Superintendent 
were married in Ouray, 
Colorado on June 7, 
2008.  RMWQAA 
wishes happiness to 
Hope and Ashley as they 

begin their new life together. 

Rio smiling as mom Stephanie gives kisses.  
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Send good news including promotions, graduations, new 
babies, marriages, etc. to newsletter@rmwqaa.org 
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