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Fish Information 
 

The following worksheets are provided as an exercise to illustrate how CPW uses fish data. 
In this lesson you may want to contact our local fisheries biologist in your area to either 
demonstrate how fish are collected or to give a presentation on the electro fishing 
methodology, why the data is useful and how it is used. If a biologist cannot do the above, 
ask for current data available near your station. Finally, if no information is available use the 
numbers provided in the example or make up realistic numbers. The enclosed example is 
real data. 
 
Once raw data is obtained, perform the following analyses just as CPW biologists. The 
analysis includes calculating number of fish per acre, pounds of fish per acre and a length 
frequency distribution. 
 
The number and pounds of fish per acre provide an estimate for total species or individual 
species over an area. Biologists use this information to make fishery management decisions. 
Some examples of those type of decisions include what species to stock if any, what size to 
stock, where to stock, should a species be introduced or eradicated, has a local habitat 
improvement project or water quality clean-up project impacted (positively or negatively) a 
particular population? 
 
A length frequency distribution graphically displays the number of fish collected in each 
length category. This distribution assists in determining the various ages present of a certain 
species or for all species. It may also indicate whether reproduction has occurred. This 
distribution can infer relative growth if compared with other distributions from the same site 
earlier in time. Take the raw data in this example or data you have obtained and in Quattro 
Pro on your computer, compute a length frequency distribution, and then graph that 
distribution. 
 
In the example of brown trout, there are probably three age classes of fish present and no 
young-of-year (1-year old fish). Young-of-year are generally 20-50 mm. or 1-2 inches. One-
two year old fish might be represented here as the 100-180 mm. fish or 4-7 inches. Larger 
fish could be 2-5 plus years old. The only sure age assessment would be analyzing fish 
scales. As fish get older, the length frequency distributions overlap. 
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Fish Population and Biomass Data 
 
Station Name__________________________  Station Number _________________ 
 
River_________________________________ Date of survey ___/___/___ 
 
School________________________________  
 
Station Description_____________________________________________________  
 

SUMMARY DATA FROM FIELD COLLECTION 
 

1. Length of electrofished stream reach: ________feet 
 
2. Widths of electrofished stream reach were: 
 
a. _____ feet b. _____ feet c. _____ feet  d. _____ feet 
 
3. Average stream width 
Add widths in step 2 (a, b, c and d) and divide by 4 ________feet 
 
4. Total weight of captured fish ______grams 
 
5. Total number of fish captured ________fish 
 
6. Average weight of fish captured 
Divide the sum in number 4 by the sum in number 5 (above) ______grams 
 
7. Total number of fish captured in the first pass ________fish 
 
8. Total number of fish captured in the second pass ________fish 
 
SEBER LE CREN TWO PASS POPULATION ESTIMATE 
 
9.  Use the following equation to calculate fish populations: 
  N= (C 1) 

2 
       (C 1 - C 2) 

N = Population estimate (number of fish present—this is what we are 
looking for).    
C1 = Total catch on the first electrofishing pass (step 7 above) 
C2 = Total catch on the second electrofishing pass (step 8 above) 

 N  = fish       ____________fish 
 

This population estimate, N, needs to be related to the area that was electrofished and then 
related to a standard unit of area in order to compare results between stations. 
 
 



River Watch Water Quality Sampling Manual 
Miscellaneous 

 

Version 8.16                          185                         May 2016 
 

 
Total area electrofished equals the length (step 1 above) multiplied by the average width 
(step 3 above) or step 3 x step 1 = feet2  

 
 ____________   x  ____________   =   ______________feet2 

 
Use the following formula to estimate the number of fish present per standard unit of area; 
here, we used an acre: 
  
 43,560 feet2 
      Acre      =      43,560      = _________ Number of sampling units 
 per acre 
 
Area electrofished feet2 (Step 10)   
 
12. Use the following formula to estimate the fish population: 
 
N (Step 9) x sampling units (Step 11) = number of fish =  __________ fish per acre 
 Acre per acre 
 
BIOMASS ESTIMATE         
 
13. Average weight of fish (step 6) times the number of fish, per acre, (step 12). 
 
 _____________   x   ____________   = _______________total grams per acre 
 
14. Use the following formula to calculate total pounds: 
 
 Total grams per acre (Step 14) __________________total pounds per acre 
 454 grams per pound 
 
Comments_________________________________________________________________ 
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 
 

Data recorded by___________________________  Date recorded ______________ 
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Length Frequency Distribution

Brown Trout - Chalk Creek, Colorado
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Quick Fish Fact Sheet 
by Ashley Rollings and Julie Wilson, CWN 

Brown Trout 

 

Characteristics: The average length of the brown trout is 16 inches and generally they weigh 

only a few pounds. In streams the coloring is a light brown with silvery sides and pronounced 

black spots on the back whereas in large lakes or in the sea the overall coloration is silvery. 

 

Habitat: abundant from high mountain streams to broad rivers flowing onto the plains.  These 

are a cold water fish that require cobble substrate in order to spawn and feed.  

Cutthroat (Native) Trout 

 

Characteristics: Cutthroat trout can be distinguished from rainbows by heavier spotting toward 

the tail and the presence of a red slash on their “throat.”  

 

Habitat: These fish are found in high mountain streams and lakes.  These are a cold water fish 

that require cobble substrate in order to spawn and feed.  

Smallmouth Bass 

 

Characteristics: The best way to distinguish the smallmouth from its cousin, the largemouth 

bass, is by the “smallies” jaws that do not extend beyond the eye. They maintain broken vertical 

lines on their sides and many have a reddish eye. Smallies are frequently caught along rip-rap 

shorelines with small jigs or crayfish imitations, and can be a great fish for impatient kids who 

may need a lot of action. 

Habitat: Introduced to Colorado in 1951, small-mouth have been stocked in warm- and cool-
water reservoirs and lakes in many parts of the state. 
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Green Sunfish 

 

Characteristics: This fish is similar in appearance to the bluegill, but has a larger mouth and is 
olive in color with short, rounded pectoral fins and yellow trim on the fins.  

Habitat: This stocky fish is found in both streams and impoundments and spawns in shallow 

areas from June to mid-August. Like most sunfish, this sporty panfish can be taken with crickets, 
worms, and other bait rigged under a bobber, or with small lures, jigs, and flies. 

Colorado pikeminnow (Ptychocheilus lucius) 

 

Characteristics: The Colorado pikeminnow (formerly Colorado squawfish) is a torpedo-shaped 

fish with an olive-green and gold back, silver sides and white belly. These fish spawn between 
late June and early September and when they are 5-6 years old and at least 16 inches long.  

Habitat: The Colorado pikeminnow thrives in swift flowing muddy rivers with quiet, warm 
backwaters. 

Brassy Minnow 
 

 

Characteristics:  body scales have about 20 lines that fan out from the focus of the scale; color 

dark dorsally, shading to yellowish-brassy sides, creamy belly. 

Habitat:  These fish are found in the Eastern Plains of Colorado.  The brassy minnow prefers 

habitat that has slow moving water and lots of stream cover such as tumbleweeds.  These fish 

eat small macroinvertebrates, algae and periphyton from the stream bed.   
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White Sucker 

 

Identifying characteristics: Single dorsal fin, sucking mouth with no barbels, long cylindrical 

body. The white sucker has coarser scales, the longnose has fine scales, but visually, with only 
one in hand, they are difficult to distinguish. 

Habitat: Suckers are mainly found in areas with deep slow moving water.  These fish mainly 
feed on algae and macrophytes on the substrate. 

Long Nose Dace 

 

Identifying characteristics:  olive-green to brown on back and upper sides shading to white on 

the belly, mottled appearance due to presence of darkened scale pockets.  Adults get to be about 
4-5 inches in length. 

Habitat:  These fish are mainly found in areas with swift moving shallow waters with cobble 

bottoms.  These fish eat insect larvae and small macroinvertebrates. 
 

 

 

 

 
   

 

Identifying characteristics:  mouth small and terminal, rounded blunt snout, first dorsal ray of 

the dorsal fin is shorter, thick and split away from remainder of the fin. 

 

Habitat:  Fathead minnows are tolerant of extremes in environmental conditions, able to 

withstand high temperatures, high nutrient concentrations, low dissolved oxygen levels, high 

turbidity and fairly stagnant pools. 
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The Affect of Flow on Fish 
 

 
 

Spawning 

 
 

Egg Incubation 
 

 
 

Intra-gravel 
Sac Fry 

 

 
 

Fry 
Emerge 

OCT        NOV     DEC       JAN   FEB    MAR       APR    MAY    JUN 
 

High flows during this period cause trout to spawn on gravel that could be 
dewatered at normal water levels. 

 
 

A drastic stream flow reduction during this period dewater can completely 
dewater the spawning redds.  

 
 

A stream flow reduction that dewaters the spawning redds after the eggs 
have hatched, but before the fry have emerged, is lethal. 

 
 

High stream flows during this period can cause high fry mortalities since it 
reduces the amount of low velocity areas in the stream. 

 
Table of approximate time and duration of spawning, and critical early development 
life stages for brown and rainbow trout in 11 physical habitat simulation study 
streams. 
 

     

    

    

River Species Adult Spawning Egg Incubation Egg Hatching Fry Emergence 

Arkansas brown 10/15 – 11/15 10/15 – 4/1 3/1 – 5/1 4/1 – 6/1 

Blue brown 10/15 – 11/15 10/15 – 6/1 4/1 – 6/1 5/15 – 7/1 

Cache La Poudre brown 10/15 – 11/15 10/15 – 6/1 4/1 – 6/1 5/15 – 7/1 

Cache La Poudre rainbow 4/15 – 5/30 4/15 – 7/15 6/15 – 7/15 7/1 – 8/1 

Colorado brown 10/15 – 11/15 10/15 – 4/1 4/1 – 6/1 5/15 – 6/15 

Colorado rainbow 4/15 – 4/30 4/15 – 6/15 6/1 – 7/1 6/15 – 7/15 

Frying Pan brown 10/15 – 11/15 10/15 – 5/1 4/1 – 6/1 5/15 – 6/15 

Frying Pan rainbow 4/1 – 5/1 4/1 – 6/15 6/1 – 7/1 6/15 – 7/15 

Gunnison brown 10/15 – 11/15 10/15 – 4/1 3/15 – 5/15 5/1 –  6/15 

Gunnison rainbow 4/1 – 5/1 4/1 – 6/15 6/1 – 7/1 6/15 – 7/15 

Rio Grande brown 10/15 – 11/15 10/15 – 5/1 4/1 – 6/1 5/15 – 6/15 

S Fk Rio Grande brown 10/15 – 11/15 10/15 – 6/1 5/1 – 7/1 6/1 – 7/15 

S Platte brown 10/15 – 11/15 10/15 – 5/1 4/1 – 6/1 5/1 – 6/15 

S Platte rainbow 4/1 – 5/15 4/1 – 6/1 6/1 – 7/1 6/15 – 7/15 

St Vrain brown 10/15 – 11/15 10/15 – 5/1 4/1 – 6/1 5/15 – 7/1 

Taylor brown 10/15 – 11/15 10/15 – 5/1 4/1 – 6/1 5/15 – 7/1 

 

Spawning 

Egg Incubation 

Fry emerge 

Sac Fry in 
Gravel 
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Tips to Bring the Program Back to Your School / Community 
 

These tips and items to think about are compiled from twelve years of teachers implementing 
the program. One teacher, involved for 12 years, never “ran” River Watch the same way two 
consecutive years. Our philosophy is you should take what is valuable, leave the rest. If you 
wish to contact or connect with other teachers in the program, please email RW staff at 
riverwatch@coloradowatershed.org . 
 
Implementation Options 
There is no right way. This is the majority of the manners employed from most common to 
least: 

o Integrate in a class/unit (biology, chemistry, social studies, voag, etc.) expose entire 
class to river and water quality concepts and pull interested students to conduct 
required sampling 

o Extracurricular club or activity – can occur within day or external to day 
o Independent Study 
o Combination adult volunteer and students, for example teacher, retired citizen, parent 

or bus driver trained to collect sample, students process, students go to river once or 
twice during year  

o Service Learning – many have successfully argued for time out of class relative to 
sports, band, etc. 

o Out of school time – Saturdays for example 
o Develop and/or implement a semester or year long River Watch Class.  Curriculums 

are available for MS (6 weeks), MS and HS (semester, year round, interdisciplinary) 
 
Organization / Planning 

o Start small and build from that success. Grab the parts of the program or river that you 
connect with and build from there. 

o Get organized and stay organized, if that means you employ the help of others, put a 
student in charge of the equipment, in charge of the paper work and data entry, make 
that the most prestigious position. 

o Buy in, let other teachers know what you are doing, what your are getting, ask for their 
support, let the principal and school board know what you are doing.  Let parents 
know.  Let community officials know.  Many groups present their efforts to someone at 
the end of the year (parents, community or school officials) or make end of year flyers, 
posters, etc. 

o Communication, with us. Let us know what you are doing. We want to tell others about 
your success. If you are doing activities above and beyond required, email us, we will 
put it on the website, in the newsletters. Let others learn from you. If you cannot 
complete a requirement, email or call us so we know. It is extremely helpful for us to 
effectively manage 140 of you in a meaningful way. Stop before burn out, you are no 
good to yourself, students or river. 

o Plan for summer sampling, science doesn’t stop. It is only 3 collections. Options 
include, do it yourself, train/trust a student/parent to do it, schedule different groups 
each time to do it, partner with the other school in town or someone else to do it in 
trade, train another to do it. 

mailto:riverwatch@coloradowatershed.org
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o Sign that contract between Jan 1 and May 30 so we can plan to serve you the next 
year. 

 
Safety / Liability 

o Safety rules at your school always preside over River Watch Health and Safety Plan 
or any River Watch Sampling, use your judgment. 

o Use our Health and Safety Plan or yours, but have a plan.  
 
Training 

o Will be a function of your access to students. If you have access to multiple age 
groups you can train in the spring and that enthusiasm will carry them through the 
summer.  

o Most train in the fall for that year.   
o Determine the right size group for your goals, capabilities and turnover.   
o Plan train-the-trainers, have performing students train others 
o Provide some test mechanism for accuracy and knowledge.  You can make your own 

unknown water with tap+DI, titrate before so you know the results, but they don’t. 
o Determine if your team of six will specialize or generalize. If Johnny only knows pH, 

when Johnny is gone you are stuck.  Most groups have everyone learn everything and 
rotate through the stations (can’t do the same thing consecutive). 

o Determine degree of quality / quantity.  RW in a class reaches many students but at a 
smaller quality.  Independent study is small quantity but chance for deeper quality.  Do 
what meets your goals. 

o Training can be just on River Watch or many other river and water related activities. 
Training has ranged from one-on-one to a river day with 10 plus stations. Engage 
others to help. 

o Many have students sign a contract or commitment form just as they do. 
 
Who is involved? 

o You might find it is the average kid who enjoys RW, not the “in everything”  student 
o Consider rewarding and celebrating, whether it is pizza or donuts on sample day, field 

trip, certificate of achievement or acknowledgment, incorporate something for your 
students and yourself. 
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EXAMPLE OF A LETTER TO GAIN SUPPORT FROM OTHER TEACHERS: 
 
September 14, 1992 
Soroco High School Staff Members, 
 
This is to inform you that a few of the students from your classes have become involved with 
the Yampa River Watch Program this year. This is a program that has been in the planning 
for the last year and a half and is now beginning to operate. The program is being funded 
with monies from Parks and Wildlife and the Project WILD organization in an attempt to 
monitor the quality of the water in the Yampa River. The science classroom has on loan from 
the River Project over a thousand dollars of equipment that the students may use elsewhere 
in the school if the need arises as long as the equipment is free to monitor the river on the 
scheduled test days. By the end of October the science room will have an IBM compatible 
computer, printer, modem, and software for recording data from the River Project. 
 
This program has a great deal to offer the school as well as the students.  Since this is the 
pilot program for the State of Colorado it will again show the state that the SOROCO School 
District is in the forefront of education. The students stand to gain the knowledge of gathering 
scientific data (that will be used by Parks and Wildlife), recording this data on the computer, 
communicating to the other area schools via the modem like Steamboat Springs or Hayden 
but state-wide access as well to Durango or Grand Junction. The bad news is to accomplish 
these goals the students involved will be missing class on a regular basis. The monthly test 
days will be the second to the last Tuesday of every month; our first one being Tuesday the 
18th. 
 
The Advanced Biology class has been divided into two testing teams (the list of names for 
each team is posted on the staff board). For the first couple of times the morning team will 
miss the first four hours while the afternoon team will miss the last three hours of the day 
selected to do our testing.  It is the student’s responsibility to get and make up any work 
missed in those classes. Throughout the year selected students will be away from school 
doing presentations to other schools and interested groups.  Two such presentations are 
already planned for Oct. 16-18 and sometime in March at the State Science Convention. 
 
I hope that you can see the benefit of such an involvement and that the interruptions can be 
handled in such a way that they will not impact your programs anymore than necessary. I 
appreciate your help and would be willing to discuss any potential problems with you anytime 
the desire arises.  I feel that the students of SOROCO will finally get to experience science in 
the making and see the impact that this type of program could have on their overall 
education.  If you see a potential lesson or topic of discussion/paper please feel free to bring 
it to my attention so that we may both work together on your idea. 
 
If you have any questions and/or concerns please let me know as soon as possible! Thank 
you for your support in this program. 
 

Ed Hayne, River Watch Sponsor 
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Student Certification Test 
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TOP INTERNET RESOURCES:   
 

1. River Watch, http://cpw.state.co.us/aboutus/Pages/RiverWatch.aspx  
2. DNR, -  http://dnr.state.co/, agency over CPW 
3. CPW - http://cpw.state.co.us/, Co-Sponsor of RW 
4. WQCD: https://www.colorado.gov/pacific/cdphe/wqcd, the state agency responsible 

for implementing Colorado’s Clean Water Act 
5. WQCC:https://www.colorado.gov/pacific/cdphe/categories/boards-and-

commissions/rulemaking-boards-and-commissions,Water Quality Control 
Commission, the decision making body that determines how much pollution is allowed 
in the water and what uses will be protected.  

6. CWA-www.coloradowater.org, Colorado Watershed Assembly, organization to support 
the work of watershed groups in the state, who is your closest watershed group? 

7. Colorado Water Quality Monitoring Council Data Sharing Network – an interactive 
map that illustrates what data is available around the state and a database with some 
data, including RW, CWQMC site is http://www.coloradowaterquality.org, map and 
data site is http://www.coloradowaterdata.org 

8. Department of Natural Resources provides access to Division of Water Resource and 
Colorado Water Conservation Board http:// http://cwcb.state.co.us/ the entities who 
manage and develop water in CO 

9. Colorado Rivers Alliance, http://www.coloradoriver.org, Trout Unlimited, 
http://www.coloradotu.org/, the aquatic taxonomist that ID’s your bugs can be found at 
www.timberlineaquatics.com 

10. River Network – www.rivernetwork.org, many resources for river interests, including a 
searchable database on the Clean Water Act 

11. Earth Force –www.earthforce.org, Earth Force engages young people as active 
citizens who improve the environment and their communities now and in the future. 
We do so by training and supporting educators in http://www.earthforce.org that 
enables young people to lead community action projects focused on creating 
sustainable solutions to local environment issues in the community. They have a 
watershed/action guide with really cool bug posters, stressor/land use posters, etc. 

 

TOP STREAM ECOLOGY OR RIVER CURRICULUMS: 
 

1. Colbert E. Cushing, J. David Allen, Streams Their Ecology and Life, 2001, Academic 
Press, ISBN 0-12-050340-9 

2. Walter K. Dodds, Freshwater Ecology Concepts and Environmental Applications, 
2002, Academic Press, ISBN 0-12-219135-8 

3. Richard Hauer, Gary Lamberti, Eds, Methods in Stream Ecology, 1996. Academic 
Press, ISBN 0-12-332906-X 

4. James Karr, Ellen Chu, Restoring Life in Running Waters, 1999, Island Press, ISBN 1-
55963-674-2 

5. J. Reese Voshell Jr. A Guide to Freshwater Invertebrates of North America, 2002, The 
McDonald & Woodard Publishing Company, ISBN0-939923-87-4 

6. Patrick McCafferty, Aquatic Entomology The Fishermen’s and Ecologist’s Illustrated 
Guide to Insects and Their Relatives, 1983, Jones and Bartlett Publishers, ISBN 0-
86720-017-0 

http://cpw.state.co.us/aboutus/Pages/RiverWatch.aspx
http://cpw.state.co.us/
http://cwcb.state.co.us/Pages/CWCBHome.aspx
http://www.coloradoriver.org/
http://www.coloradotu.org/
http://www.rivernetwork.org/
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7. J. Ward and B. Kondratieff, An Illustrated Guide to the Mountain Stream Insects of 
Colorado, 1992, University Press of Colorado, ISBN 0-87081-253-x 

 
Contact Barb Horn For the following “River Curriculums” 
 

8. Southern Illinois University at Edwardsville, Rivers Curriculum Guides for each topic 
Geography, Biology, Chemistry, Earth Science, Mathematics, 1997, Daye Seymour 
Publications, PO Box 5026, White Plains, NY, 10602-5026, ISBN 0-201-49368-3, 
order number DS30616 for Geography, each has own ISBN, order number 

9. Earth Force, Protecting our Watersheds Activity Book 
10. Animas (6-7th Grade) River Curriculum Guide, SPlatte! Learning and Teaching The 

Essentials  (9th Grade), site specific, interdisciplinary river curriculums.  Contact Barb 
Horn for copies.  

11. Watershed, Boulder Creek Watershed Education, Teachers Resource Guide. 
12. WaterSHED, Stormwater, Habitat, Education, Development – Outdoor Classroom 

Activities, K-6th Grade, Fort Collins. 
13. Watershed Science for Educators, Cornell Cooperative Extension. 
14. The Ways of a Watersheds, An Educators Guide to the Environmental and Cultural 

Dynamics of New York City’s Water Supplies, A Frost Valley YMCA Publication. 
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Colorado Parks and Wildlife Commission Members 

The Division of Wildlife and Colorado Parks, both divisions of Department of Natural Resources, merged via 
legislation July 1, 2011. The new organization is Colorado Parks and Wildlife.   
 
The Colorado Wildlife Commission is an eleven-member board appointed by the governor. There are nine voting 

members and two non-voting members of the Commission. The non-voting, or "ex-officio" members are the Executive 
Director for the Colorado Department of Natural Resources, and the State Agriculture Commissioner.   
 
The Wildlife Commission sets Parks and Wildlife regulations and policies for hunting, fishing, watchable wildlife, and 
nongame, threatened and endangered species. It is also responsible for making decisions about buying or leasing property 
for habitat and public access and for approving Parks and Wildlife’s annual budget proposals and long-range plans. The 
Colorado Parks and Wildlife receives no state tax revenue. All hunting and fishing license fees are deposited in a game cash 
fund, but the state Legislature has final authority over Parks and Wildlife spending. 
 

Commission members are unpaid volunteers who represent five different districts in Colorado. They are appointed from 
each of the following groups: livestock producers, agricultural or produce growers, sportsmen or outfitters, wildlife 
organizations and boards of county commissioners. The remaining three commissioners are appointed from the public at 
large. For more information, please visit: http://cpw.state.co.us/aboutus/Pages/CommissionMembers.aspx  

Please send e-mail comments for the Commission to: dnr_cpwcommission@state.co.us. 
 
Jeanne Horne: Secretary, Jeanne Horne is the owner and manager of J Bar H Outfitters LLC in Meeker, a family owned 

big game and fishing outfitting business which she started in 1998.  Her outfit is an authorized permittee in the Routt and 
White River national forests.  Prior to starting her outfitting career, Horne worked in the real estate development field for 18 
years, primarily in the Vail Valley.  Horne is a past Board member of the Colorado Outfitters Association and the 2012 
honoree as Colorado’s Outfitter of the Year.  She maintains memberships in the Colorado Outfitters’ Association, Colorado 
Bowhunter’s Association, the Rocky Mountain Elk Foundation, Safari Club International and Big Game Forever.   
Represents: Sportspersons and Outfitters, Meeker, CO 

Term expires: 2017    E-mail: jeanne.horne@state.co.us  
 
John V. Howard, Jr.:  John V. Howard Jr., is an avid hunter of big game, small game and waterfowl as well as a 

fisherman in Colorado’s streams and lakes.  He and his family frequently visit parks and open space hiking, climbing, and 
skiing throughout Colorado and the West. Howard has a keen interest in engaging youth in the outdoors and conservation 
with a particular emphasis on youth populations not traditionally part of the conservation community.  Howard currently 
serves on three boards in addition to the Commission: the Board of Directors for the Student Conservation Association, and 
the Advisory Board for the Williams School of Commerce, Economics and Politics at Washington & Lee University, and the 
Advisory Board to Look Cinemas, LLC.  He began his efforts in conservation volunteering with the National Wildlife 
Federation while at the University of Colorado School of Law and continued with the Chesapeake Bay Foundation, and the 
Nature Conservancy.  During his professional life Howard served as the Chief Legal Officer of two public multinational 
manufacturers, as well as the general manager of subsidiaries in Boulder and the United Kingdom and France.  In recent 
years Howard has focused as a board member on recapitalization of revitalizing companies suffering from crises, the effects 
of economic turmoil and market change.  

 
Represents: Sportspersons, Boulder, CO  

Term expires: 2018    E-mail: john.howard@state.co.us  
 
Dale E. Pizel:  Dale Pizel brings a strong background in recreation, tourism, water, land use, agriculture and real estate to 

the Commission.  Dale is the owner / agent of Broken Arrow Land Co. and the manager of the Rio Oxbow Ranch near 
Creede, CO.  He has won awards for his grazing practices on the ranch, helped implement two conservation easements 
with the Rio Grande Head Waters Land Trust and supervised the installation of many river projects along 6 miles of the Rio 
Grande.  Dale was the founder and former board member of the 1

st
 National Bank of Creed, former board member of the 

Rio Grande Water Conservation District and Mineral County Planning and Zoning. 
Represents: Public At Large, Creede, CO 
Term expires: 2018    E-mail: dale.pizel@state.co.us 
 
James C. Pribyl:  James C. Pribyl provides state and federal public policy management, government relations and 

political strategy services, specializing in communications and internet policy, technology and natural resources.  Pribyl was 

mailto:jeanne.horne@state.co.us
mailto:john.howard@state.co.us
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the top government affairs executive at Level 3 Communications, Denver, which operates the world’s largest interne 
backbone communication network connectiong 60 countries around th world for nearly 14 years.  Pribyl has worked in public 
policy management and corporate advocacy at the state and federal level for more than 35 years at U.S. West 
Communications, MCI Communications and Level.  He has also served in major positions for two U.S. Senators and a 
Govenor. He is an avid skier, hiker, and astime allows, angler and camper.   
Represents: Public At Large, Boulder, CO 
Term expires: 2017    E-mail: james.pribyl@state.co.us  
 
James Vigil: James “Jim” Vigil is a Colorado native and former Las Animas County Commissioner who runs his family’s 

farm on the Purgatoire River.  Vigil served in the U.S. Marine Corps in the late 1960’s before obtaining a Bachelors degree 
from Metropolitan State College in Denver and a Masters of Business Administration from the University of Denver. Vigil 
pursued a career as a financial analyst in the mineral development and banking industries.  He has also served on the 
faculty and in the administration of Trinidad State Junior College.  
Represents: Agriculture, Trinidad, CO 

Term expires: 2016    E-mail:  jim.vigil@state.co.us 
 
Robert “Dean” Wingfield: is active in cow-calf and dryland farming operation in Yuma County, along the eastern border 

of Colorado.  Dean owns, resides and operates the land his grandfather originally homesteaded in 1886.  He has served as 
a Yuma County Commissioner since 1997.  Prior to becoming a county commissioner, Dean served as a director on Yuma 
County Soil Conservation District for 18 years and as a director for Central Yuma County Groundwater Management District 
for 13 years.  He currently serves on the Department of Local Affairs Mineral Production Employee Residence Report 
Oversight Committee.  Dean is director on the Boards of Eastern Colorado Services for the Developmentally Disabled and 
the Northeast Colorado Transit Authority. Current memberships in organizations include Farmers Union, R-Calf, and the 
Elks.  Dean has also been on the Board of the Yuma County Cattlemen’s Association for the past 28 years.  Wingfield plants 
annual food plots and has established wildlife habitats on his land.  He allows free access to roughly 10,000 acres on his 
property for pheasant, deer and antelope hunting.  
Represents: Agriculture, Vernon, CO 

Term expires: 2018    E-mail:   dean.wingfield@state.co.us 
  
Chris Castilian: Vice Chair, Chris Castilian is a fourth generation Coloradan with a natural resource and public sector 

background. He is an attorney, a former director of the State Board of Land Commissioners, former Legislative Director for 
Colorado Counties, Inc., and a former Deputy Chief of Staff for Governor Bill Owens. He is currently the Manager of 
Government and Community Relations for Anadarko Petroleum Corporation. He volunteers on multiple non-profit boards, 
including the Colorado Creative Industries Council, Volunteers for Outdoor Colorado, Volunteers of American Western 
Fantasy, National Western Stock Show Junior Livestock Auction Committee and the Colorado Petroleum Association. He is 
an avid mountain biker, skier and adventure racer. 

Represents: Parks and Outdoor Recreation, Denver, CO  

Term expires: 2015           E-mail: chris.castilian@state.co.us 
 

Alexander Zipp:  An avid outdoor enthusiast, Alexander “Alex” Zipp is the owner and manager of The Drift Fly Shop in 

Pueblo, CO.  Alex traces his strong appreciation for the outdoors to his childhood when his grandfather taught him to fish 
and his uncles taught him to hunt.  This passion for the outdoors is an important part of Alex’s personal and professional life.  
Ensuring outdoor recreation remains vital for future generations is evidenced by his interactions with local and visiting 
sportsman and membership in Trout Unlimited, the Pueblo nature and raptor Center and Sierra Club.  Zipp attended the 
University of Colorado where he earned a degree in Business Administration.  

Represents: Sportsperson, Pueblo, CO 

Term expires: 2015=8     E-mail:  alex.zipp@state.co.us 
 
Dean Wingfield: Dean Wingfield of Vernon is active in a cow-calf and dryland farming operation in Yuma County, along 

the eastern border of Colorado. Dean owns, resides on and operates the land his grandfather originally homesteaded in 
1886. He has served as a Yuma County Commissioner since 1997. Prior to becoming a county commissioner, Dean served 
as a director on Yuma County Soil Conservation District for 18 years and as a director for Central Yuma County 
Groundwater Management District for 13 years. He currently serves on the Department of Local Affairs Mineral Production 
Employee Residence Report Oversight Committee. Dean is a director on the Boards of Eastern Colorado Services for the 
Developmentally Disabled and the Northeast Colorado Transit Authority. Current memberships in organizations include the 
Farmers Union, R-Calf, and the Elks. Dean has also been on the Board of the Yuma County Cattlemen’s Association for the 
past 28 years. Wingfield plants annual food plots and has established wildlife habitats on his land. He allows free access to 
roughly 10,000 acres on his property for pheasant, deer and antelope hunting.  
Represents: Agriculture, Vernon, CO 
Term expires: 2018    E-mail:  jim.vigil@state.co.us 

mailto:james.pribyl@state.co.us
mailto:jim.vigil@state.co.us
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-Michelle Zimmerman: Michelle Zimmerman is the vice president of operations for Innovative Energy in Breckenridge. A 

former ski instructor and wildlan firefighter, Zimmerman is a graduate of the University of Denver.  She spent eight years in 
land conservation and was previously the executive director of both the Southern Rockies Ecosystem Project in Denver and 
the Rincon Institute in Tucson.  Zimmerman is a member of numerous renewable energy and conservation groups and 
currently servis on the Colorado Parks and Wildlife Habitat Stamp Committee. 
Represents: Non Profit Organizations, Breckenridge, CO 
Term expires: 2016    E-mail:  michelle.zimmerman@state.co.us 
 
Robert William Bray: Chair, Robert William Bray is the owner and operator of Bray Ranches, a 20,000-acre working 

cattle and sheep ranch in the San Juan Mountains that is managed for wildlife habitat and hunting for deer, elk and black 
bear.  He is also a director of CoBank, a national cooperative bank that provides financial services to agribusiness and rural 
power and water providers.  A Colorado native, Bray graduated from Colorado State University and worked as a banker 
before returning to run the family ranch in 1979.  Bray is alos a member of the Colorado Cattlemens’ Association, the 
Colorado Farm Bureau, Colorado Woolgrowers, the Colorado Outfitters Association and the San Miguel Sage Grouse 
Working Group.  He previously served on several Division of Wildlife committees and was a Wildlife Commissioner from 
2005 to 2009.   
Represents: Agriculture 
Term expires: 2016    E-mail: robert.bray@state.co.us 
 
Bob Broscheid, Director Colorado Parks and Wildlife: Bob Broscheid is an avid outdoorsman who loves Colorado 

and its abundant natural and recreational resources.  Broscheid took the helm at Colorado Parks and Wildlife in December 
2013.  He holds a bachelor’s degree in Wildlife Management from Arizona State University and is a graduate of the National 
Conservation Leadership Institute. Prior to becoming Director of CPW, Broscheid was a biologist, Habitat Branch Chief and 
Deputy Director of the Arizona Game and Fish Department.  He enjoys hunting, fishing, backpacking, mountain biking and 
golf. Most weekends, Bob and his wife Dana are having fun discovering all of Colorado’s outdoor opportunities.   
Address: Colorado Division of Parks and Wildlife     Phone: 303-297-1192 
                6060 Broadway                     Fax:      303-291-7105     
                Denver, CO 80216                   
E-mail:  bob.broscheid@state.co.us 
Represents: Ex-Officio/Non Voting Member      
 
Mike King, Executive Director of the Department of Natural Resources: Mike is a native West Slope 

Coloradoan. Mike became the Assistant Director for Lands, Minerals and Energy Policy in January of 2006 and was 
appointed as Deputy Director in September of 2006. Prior to his employment in the Executive Director’s Office, Mike worked 
in the Policy and Regulation Section at the Colorado Parks and Wildlife in various capacities for six years and was an 
Assistant Attorney General from 1993-1999.  Mike received his Bachelors degree in journalism from CU-Boulder, law 
degree from the University of Denver and a Masters in Public Administration from CU-Denver’s Graduate School of Public 
Affairs.   
Address: Dept. of Natural Resources     Phone: 303-866-3311 
                1313 Sherman St., Rm. 718    Fax:        303-866-2115 
                Denver, CO 80203                   
E-mail: mike.king@state.co.us 
Represents: Ex-Officio/Non Voting Member      
 
Don Brown, Commissioner of Agriculture, Don Brown, a third generation farmer in Yuma County, has run several 

successful businesses while spending most of his career managing and growing his family’s extensive farm operations.  He 

has also been active in water conservaton, energy development and technology innovation issues within the industry.  Don 

and his wife, Peggy, have three children who continue to call Colorado home.  The Brown family farm was homesteaded in 

1911 and has been designated as a Centennial Farm.  Don’s parents, Cleo and Jennie, were pioneers in pivot irrigation in 

Yuma County.  Don continues that pioneering spirit today through his study of the Ogallala Aquifer and holds two U.S. 

patents in for his fence post systems.  As commissioner, Brown will lead the department’s daily operations, direct its 300 

employees and oversee the agency’s seven divisions, Animal Health, Brand Inspection; Colorado State Fair; Conservation 

Services; Inspection and Consumer Services; Markets; and Plant Industry. 

Address: Dept. of Agriculture          Phone/Fax: 303-239-4104 work 
                700 Kipling St., Suite 4000                   303-239-4176 fax   
                Lakewood, CO 80215                
E-mail: Don.Brown@state.co.us 

Represents: Ex-Officio/Non Voting Member      
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Colorado Water Quality Control Commission 

The Colorado Water Quality Control Commission is the administrative agency responsible for developing specific state 
water quality policies, in a manner that implements the broader policies set forth by the Legislature in the Colorado Water 
Quality Control Act. The Commission adopts water quality classifications and standards for surface and ground waters of the 
state, as well as various regulations aimed at achieving compliance with those classifications and standards.  
 
The Commission encourages the broadest possible public involvement in its rulemaking hearings--where water quality 
standards and other regulations are formally adopted--and in informal informational hearings on a variety of topics.  
 
The Commission meets the second Monday (and Tuesday, if necessary) of the month to develop and maintain 
comprehensive programs for the prevention, control and abatement of water pollution and for the protection of water quality 
in the state. The Commission's nine members are appointed by the Governor for three year terms and confirmed by the 
Colorado Senate. Appointments are to "achieve geographical representation" and "reflect the various interests in water in 
the state." At least two members are to be from west of the Continental Divide.  
Mission Statement: To develop and maintain a comprehensive and effective program for the protection of Colorado surface 

and ground water quality, through an open process that fully involves the public. 
 

BIOGRAPHICAL SKETCHES OF  
COLORADO WATER QUALITY CONTROL COMMISSION MEMBERS August, 2015  
-Dave Baumgarten: has been the County Attorney for Gunnison County since 1989. He has primary responsibility to 

provide legal counsel to the Board of County Commissioners, and to be a liaison with the community, federal, state and local 
governments, extractive, recreation, development and environmental interests. David is admitted to the bar in Colorado, 
Massachusetts, New York and several federal courts.  David received his bachelors degree in social sciences in 1970 from 
the University of California at Berkeley, his law degree in 1973 from the University of Colorado, and a masters in education 
in 1979 from Harvard University. First term, expires 2/17. Registered Democrat 
Dave Baumgarten 2-15-17 
PO Box 905 Gunnison, CO 
Tel: 970-641-4258 
 
-Lauren E. Evans: is a licensed professional engineer who resides in Lakewood, Colorado. She has been an 

environmental consultant of 29 years, and in 1993 founded Pinyon Environmental, Inc. The company focuses on many 
areas of environmental protection, including ground-water remediation, surface water quality, stormwater protection, and 
discharge permit and monitoring. She served on the Hazardous and Solid Waste Commission for seven years, and was the 
chairperson for part of that time. She is a past president of the American Council of Engineering Companies of Colorado, 
and is active on many of the organization’s committees. A graduate of the Colorado School of Mines with a degree in 
Geological Engineering, she has lived in Colorado for over 30 years. Second term, expires 2/17. Registered Republican. 
Lauren E. Evans 2-15-17  
Pinyon Environmental, Inc., 9100 W. Jewell Avenue, Suite 200, Lakewood, CO 80232  
Tel/Fax: 303-980-5200 
 
-Barbara Biggs: Governmental Affairs Officer for the Metro Wastewater Reclamation District in Denver, Colorado, heads 

the District’s Governmental Affairs and Water Quality Division. Ms. Biggs has been with the Metro District for 20 years and is 
responsible for all aspects of the District’s federal, state and local governmental and regulatory affairs as well as the 
District’s water quality monitoring and assessment activities.  She has a B.S. degree, cum laude, in finance and accounting 
from the University of Colorado and extensive experience in municipal and special district finance. Ms. Biggs has previously 
served three terms on the Colorado Water Conservation Board and two terms on the Water and Wastewater Facility 
Operators Certification Board. In January 2010, Ms. Biggs was named Chairman of the National Association of Clean Water 
Agencies Water Quality Committee, and actively serves on a number of the organizations other committees and work 
groups. First term, expires 2/16. Registered Democrat.  

Barbara Biggs  2-15-16  
CDM Smith, 555 17th Street, Suite 1100 Denver, CO 80202  
Tel: 303-383-2339 
 
-Jim Rada is a Denver resident and has worked 32 years as an Environmental Health Specialist for local public health 

agencies. Before taking his current position as Environmental Health Services Division Director at Jefferson County Public 
Health in 2012, he was Environment Health Manager in both Summit County and Garfield County. He served on the Summit 
Water Quality Committee for over ten years and was involved with the local initiative to create the Middle Colorado River 
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Watershed Partnership in Garfield County. His extensive and diverse water quality experience includes management of 
local onsite wastewater permitting and inspection programs, technical support to local governments on water quality 
protection and water treatment issues, collaboration on water quality data gathering initiatives, and response to water quality 
emergencies. He holds a bachelors degree in environmental health from Illinois State University. First term, expires 2/16. 
Registered Unaffiliated. 
Jim Rada  2-15-16   
Jefferson County Public Health, 1801 19

th
 Street, Golden, CO 80401 

Tel:303-271-5718 
 
-Jon Slutsky and his wife, own and operate a 1450 cow dairy near Wellington in Larimer County. He graduated from the 

University of California-Riverside with a bachelor’s degree in biology in 1972. Jon oversees the 2600 cows and calves that 
make up the herd and the 27 employees that care for them. In order to promote sound science, the farm has a policy of 
giving access as frequently as possible to animal and environmental researchers in the university community. Jon 
represents the dairy and the industry locally as a board member of the Wellington Area Chamber of Commerce, the Larimer 
County Agricultural Advisory Board, and the Colorado Livestock Association. He also serves on several other committees as  
time permits. Jon was a member of the Colorado Air Quality Control Commission from 2007 to 2012 and served as 
secretary. Second term, expires 2/18. Registered Republican.  

John Slutsky  2-15-18   
9003 North County Road 9, Wellington, CO 80549 
Tel:970-568-7314 
 
Chuck Wanner currently lives in Durango and is retired from working as the Water Issues Coordinator for the San Juan 

Citizens Alliance. His past experience includes working as Executive Director of Friends of the Poudre, as well as serving for 
8 years on the Fort Collins, Colorado City Council, Downtown Development Authority, and Water Utility Board. Chuck and 
his wife Margaret operated a group of bicycle shops in Colorado and Wyoming for 20 years. He is a member of the 
Southwestern Roundtable. He has served on the boards of the Big Thompson Watershed Forum, the Poudre Corridor 
National Heritage Area, the Colorado Watershed Assembly, Friends of the Poudre, the Larimer/ Weld Water Issues Group  
and the Animas Watershed Partnership. Chuck was awarded a Masters of Science in Public Administration by the University 
of Colorado. First term, expires 2/17. Registered Democrat. 

Chuck Wanner  2-15-17   
706 County Road 220, Durango, CO 81301 
Tel:970-259-0075 
 
-Mary Fabisiak, Secretary lives in Lakewood, Colorado. She has worked for local municipalities for over 14 years, the 

last seven as the Water Quality Administrator for the City of Westminster. She has been involved in a whole range of 
activities related to water quality issues and concerns such as watershed protection, nonpoint source pollution and state and 
federal water quality legislation and regulations affecting utilities operations. She also oversees the water and wastewater 
laboratories. Mary is a member of the American Waterworks Association and the Water Environment Federation. She has 
been very active in efforts statewide and locally to protect water quality and the environment. Mary has a Bachelor of 
Science Degree in Biology from the University of Wisconsin – Stevens Point. She also has many years experience in an 
analytical laboratory. Second term, expires 2/18. Registered Unaffiliated. 
Mary Fabisiak  2-15-18   
City of Westminster, 8900 Pierce Street, Westminster, CO 80021 
Tel:303-658-2187 
 
-Andrew Todd, Chair: is a Colorado native and resides in Denver. He currently works as a research biologist for the U.S. 

Geological Survey. In recent years, he has worked as a contaminants biologist for the U.S. Fish and Wildlife Service at the 
future Rocky Flats National Wildlife Refuge site, and as the primary project scientist for Trout Unlimited's Colorado Water 
Project. Andrew received a bachelors degree in biology from Williams College, and masters and doctoral degrees in 
environmental engineering from the University of Colorado at Boulder. Andrew has more than10 years of experience 
evaluating the physical, chemical, and biological characteristics of aquatic ecosystems throughout Colorado. Third term, 

expires 2/16. Registered Democrat.  
Andrew S. Todd, 2-15-16  
1160 Detroit Street Denver, CO 80206  
Tel: 720-217-4120  
E-mail: cutthroat@gmail.com   
 
Rick Hum: was one of the organizers of the Colorado River Headwaters Forum. He was involved in water quality and 

water quantity issues with Northwest Colorado Council of Governments and QQ. Rick was the first Deputy Director of Great 
Outdoors Colorado and then CIO for the Commission on Higher Education. He was awarded a Bachelors of Science 
(Mathematics) from Grove City College and studied for an MBA at NYU Graduate School of Business. He moved to Summit 
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County in 1972 to ski. He taught business, computer science classes and workshops for Colorado Mountain College. He 
was owner of Data Base Management. He served on the Breckenridge Town Council and was a two-term Summit County 
Commissioner. Rick is retired. He and his wife Sue Ann host art trips internationally and live in the Arkansas River Valley 

near Nathrop. First term, expires 2/18. Registered Unaffiliated.  
Rick Hum, 2-15-18  
13405 CR 261C Nathrop, CO 81236  
Tel: 719-539-5058 

 
STAFF:  
Trish Oeth   Nancy Horan 
Administrator Program Assistant 
4300 Cherry Creek Dr. South  4300 Cherry Creek Dr. South     
Denver, CO 80246-1530 Denver, CO 80246-1530 
Tel: 303-692-3468  Tel:  303-692-3463 
FAX: 303-691-7702 Fax: 303-691-7702 

    
               ASSISTANT ATTORNEY GENERAL 

Jerry Goad 
Assistant Attorney General 
CO Dept of Law, Natural Resources and Environment Section 
Ralph L. Carr Colorado Judicial Center 
1300 Broadway, 7

th
 Floor, Denver, CO 80203 

Tel: 720-508-6296 
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Glossary 
 
Acid Rain: Rain which has been contaminated by sulfuric acid and nitric acid 
 
Acre feet: The amount of water covering one acre to a depth of one foot 
 
Aggradation: The process by which material is deposited within a channel as a result of 
sediment overloading 
 
Algae: Aquatic, photosynthetic organisms ranging in size from single-celled forms to giant 
kelp 
 
Alklinity: The measurement of the buffering capacity of water 
 
BMP’s: Best Management Practices 
 
Benthos: The flora and fauna which collectively make up the bottom community of a stream 
 
Buffer: A solution that resists changes in the hydrogen ion concentration when acidic or 
alkaline solutions are added 
 
Channelization:  The artificial straightening or realignment of a stream channel 
 
Confluence:  The place where streams meet 
 
Crown Cover: Vegetation over hanging the stream channel which is located at a height 
greater than one meter above the water surface 
 
Detritus: Partially decomposed organic material produced by the disintegration and decay of 
plant materials 
 
Discharge:  Outflow of water 
 
Dissolved Oxygen: A measure of the amount of oxygen available for biochemical activity in 
a given amount of water 
 
Ecosystem: A complex of organisms and their environment which interact through a one-
way flow of energy and cycling of materials.   
 
Ecotone: A transitional area between two or more diverse communities i.e. a riparian zone is 
an ecotone between upland and aquatic habitats 
 
Effluent: Liquid that comes out of a treatment plant after completion of treatment process 



Eutrophication: Process in which large amounts of nutrient wastes directly enters a stream 
and causes excess growth of plant materials 
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Floodplain:  The area covered by water during a major flood 
 
Groundwater: The portion of water below the ground surface that is in the zone of saturation 
 
Hardness: A measure of calcium and magnesium polyvalent cations (charge greater than 
+1) in a body of water 
 
Heavy Metals: Metallic elements such as cadmium, zinc, copper, lead, manganese and iron 
that do not degrade over time. They can be toxic to life when present in high enough 
concentrations 
 
Hydric Soil:  Soil that is saturated or flooded long enough during the growing season to 
develop anaerobic conditions 
 
Hydrology: The properties, distribution and circulation of water 
 
Intermittent Stream: A stream that flows only during certain times of the year 
 
Impervious:  Incapable of being penetrated by water 
 
Larva: The early forms of an animal which must metamorphose before assuming the adult 
character 
 
Macroinvertebrate: Aquatic organisms which are in the larva and nymph stages of 
development 
 
Meander: A stream reach that includes one complete bend, curve or loop 
 
Miniscus: The level at which buret readings are recorded 
 
Nutrients: A group of inorganic elements necessary for plant and animal cell growth. The 
principle nutrients of concern for water quality are nitrogen and phosphorus 
 
pH: A measure of the alkalinity or acidity of a substance; a concentration of hydrogen ions in 
a substance 
 
Periphyton: A large assortment of algae that attach to large plants and other substrate 
 
Photosynthesis: Formation of carbohydrates in chlorophyll-filled plant tissues  



Point Source Pollution:  Pollutants discharged from any identifiable point, including pipes, 
ditches, channels, sewers, tunnels, and containers of various types 
 
Pollution: Any man-made or man-induced alteration of the chemical, physical and biological 
integrity of water 
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Pool: Topographically a low area in a stream produced by scour which generally contains 
relatively fine bed material 
 
Rapids: A section of the stream channel which normally possesses fast moving water with 
considerable turbulence 
 
Riffle: Shallow water area with rapid current and with flow broken by a substrate of gravel or 
rubble. 
 
Riparian Zone: Wetland and upland zones that border streams, lakes, rivers and other water 
courses 
 
Riprapping: The placement of irregular permanent material such as rocks or boulders in 
critical areas along the water course to protect the earth against excessive erosion 
 
Runoff: Rainfall not absorbed by soil that moves over a land surface 
 
Stream Order: A system of stream classification where tributaries increase by a                                                  
number 
 
Substrate: The physical properties, components and particles of materials within the stream 
channel 
 
Suspended Solids: Organic and inorganic particles that are suspended in and carried by the 
water 
 
TMDL’s: Total Maximum Daily Loads 
 
Turbidity: A measure of the amount of material suspended in water 
 
Watershed:  An area of land that drains to a given point (river, stream, lake, etc.) 
 

Wetlands: A general term to include landscape units such as bogs, fens, marshes, swamps 
and lowlands covered with shallow and sometimes ephemeral or intermittent waters 
 



  


