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Fish Information
CPW’s mission is to “To perpetuate the wildlife resources of the state, to provide a quality
state parks system, and to provide enjoyable and sustainable outdoor recreation
opportunities that educate and inspire current and future generations to serve as active
stewards of Colorado’s natural resources.” (C.R.S. § 33-9-101 (12) (b)).
Related to aquatic life, as part of that strategy CPW, owns state wildlife areas and parks, has
angler recruitment and educational programs, fishery and conservation biologists, 22
hatcheries (cold and warm, native and nonnative and invasive), regulations and license
programs. CPW manages fisheries in all state waters, rivers and lakes, including those in
federal lands. CPW also manages fisheries in many reservoirs in partnership with the
operators. CPW will manage the fishery to achieve one or more of the following management
goals:
 Preserve or restore native fisheries
 Provide a variety of recreational experiences through various management and
regulatory tools (trophy fish, many but smaller fish, species removal, catch and
release, put and take, for certain species, assist the food web, etc.)
 Preserve and outstanding fishery (outstanding water designation, gold metal
designation)
 Restore a damaged fisher.
 Mitigation
CPW is always working to balance environmental threats and conditions (climate, seasons,
drought, floods, spills, etc.), competing water management needs (supply for all uses,
treatment, recreation, mitigation, etc.), conservation (native, non-native, invasive, etc.) with
the capacity of the water body. CPW does not have authority over most land and water use
and rights management and CPW works to maximize a fishery within and across these
influences. Rainbow, brown and brook trout are nonnative species but provide maximum
recreation and sustenance opportunities, as an example. Here are some terms to understand
regarding fishery management of species:
 Native (indigenous/endemic) – these are species that have been observed in the form
of a naturally occurring and self-sustaining population in historical times; humans had
nothing to with their original existence. Humans can enhance the community structure,
function and range positively and negatively of native species. A big part of
considering whether or not a species is native is to look at how it fits in the food web.
Native species have been in ecosystems for thousands of years, evolving with and
against the allies and enemies, developing resistance to pests or disease, carving out
a niche in habitat, food and create symbiotic relationships. Examples include Rio
Grande, Colorado Green Back and Snake River Cutthroat trout, longnose dace,
pikeminnow, bluehead suckers and many kinds of minnows and darters.
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 Nonnative (exotic/alien) - A non-native species is an animal or plant that didn't originate
in a particular area or habitat. These species were intentionally OR accidentally
introduced in areas not historically part of their native range; but, they have little or no
negative impact or on that ecosystem, they won’t hinder or prevent the survival of
others, depending on your perspective. Most introductions were caused by humans
but natural events can change species ranges. Examples include brown, rainbow,
brook trout, and small and large mouth bass.
 Invasive - Invasive species have two main characteristics: they are non-native
(exotic/alien) to the habitat, bioregions and ecosystems where they occupy, and their
existence in that ecosystem causes or is likely to cause harm to the economy,
environment, or human health. This is again perspective. Examples include tamarisks,
pikeminnow and brook, brown or rainbow trout in areas where native cutthroat trout
reside, as the cutthroats cannot compete in habitat, food, life cycle with these other
trout.
 Aquatic Nuisance - An aquatic nuisance species (ANS) is defined as a waterborne,
non- native organism that threatens the diversity or abundance of native species, the
ecological stability of impacted waters, or threatens a commercial, agricultural, aqua
cultural or recreational activity. Again, nuisance is in the eye of beholder. If a species,
even if desired, interferes with an operation it is managed as a nuisance. An example
of a nuisance species is the zebra mussels, see this resource for more information
https://www.csu.edu/cerc/documents/AquaticNuisanceSpeciesHandbook.pdf
 Indicator - A species whose abundance in a given area is believed to indicate certain
environmental or ecological conditions or suitable conditions for a group of other
species. A species whose presence, absence, or relative well-being in a given
environment is a sign of the overall health of its ecosystem. Examples include mayfly,
stonefly and or caddisfly in clean cold waters where trout are expected to reside.
 Species of Special Concern – Special Concern. (SC) means a species that warrants
special attention by a state or federal entity because of inherent vulnerability to
environmental deterioration or habitat modification that would result in its becoming
threatened or endangered of extirpation (total loss of species) of conditions
surrounding the species begin or continue to deteriorate. This designations is often a
guidance policy not a regulation that informs land and water management, hunting
and fishing regulations and conservation efforts. Factors that can lead to classification
as special concern include, but are not limited to, species rarity in the State, highly
specialized food and/or habitat requirements, low reproductive rate as an example.
CPW has a list of these species, including all cutthroat trout, pikeminnow, bony tailed
and humpback chubs and the Arkansas darter You can check out the list here:
https://cpw.state.co.us/learn/Pages/SOC-ThreatenedEndangeredList.aspx
 Threatened and Endangered – when the severity of a species vulnerability reaches a
higher degree of risk, threatening the loss of that species and when endangered that
is the degree at which there may or may not be a reverse direction. For example, if
only a few individuals are left and reproduction in the wild will not expand or save the
species. These designations come with more regulation at state and federal levels.
Species reintroduction programs are designed to reverse conditions for the species.
All the species listed in the special concern are considered T & E for Colorado, some
Version 7.21

248

July 2021

River Watch Water Quality Sampling Manual
Miscellaneous

are T & E from the federal US Fish and Wildlife Service who manages the federal T &
E process.
 Extirpation (Local Extinction) – describes the situation in which a species or population
no longer exists within a certain geographical location. This happens when a habitat
disappears or is so compromised it cannot support specific species. Unlike extinction,
whereby a species no longer exists anywhere, extirpation means that at least one
other population of the species still persists in other areas. Buffalo, wolves,
pikeminnow, humpback chub and razorback sucker are examples.
 Extinction – no remaining populations or individuals of a given species remains
anywhere on the planet. Extinction occurs when species are diminished because of
environmental forces (habitat fragmentation, global change, natural disaster,
overexploitation of species for human use) or because of evolutionary changes in their
members (genetic inbreeding, poor reproduction, decline in population numbers).
Dinosaurs are the classic example, but the bony tailed chub is considered extinct.
Here is a list of the most recent extinct fish, https://www.thoughtco.com/recentlyextinct-fish-1093350
In general, whether something native OR non-native is “good,” “bad,” or “neutral” depends
entirely on human needs and management goals. This is true for species of concern,
threatened and endangered as well. Ecosystems and animals do not live by political
boundaries of counties, states or nations. Political boundaries is where authority resides and
needs are managed, these creates challenges to effective management. Animals need
humans to have a larger perspective in values, space and time to maintain healthy and
resilient biodiversity. Our future is intrinsically tied to the health and condition of plants,
animals, water, air and land.
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Why does Colorado stock trout?
A necessary program to achieve CPW mission and many of the above management goals is
to produce fish in hatcheries or aquaculture. There is not enough natural reproduction and
capacity in our waters to endure the pressure from angling with Colorado’s population along
with habitat degradation. Fish rearing and stocking in a strategic manner fills the gap.
Colorado stocks rivers, streams, and reservoirs with many kinds of fish, including native trout
(like cutthroat trout), and non-native trout (like brown trout), splake, trout hybrids and cool or
warm water fish like black crappie, bluegill, walleye, saguey, channel catfish, wiper, tiger
musky and grass carp. A native species restoration facility in the San Luis Valley and federal
hatcheries focus on bonytail chub, Rio Grande Sucker, plains and suckermouth minnows,
northern/southern redbelly dace, Arkansas Darter, common shiner, Rio Grande/ Roundtail
chubs, Bluehead/ Flannelmouth suckers and boreal toads. Before these fish are deposited in
waterways in Colorado, they are first hatched and raised to a certain size at a hatchery.
There are many hatcheries scattered around the state. Resource managers at various
fisheries raise and stock over 90 million fish in Colorado waterways each year. This video
provides a comprehensive history of fish stocking in Colorado:
https://cpw.state.co.us/learn/Pages/Hatcheries.aspx
The reasoning for stocking specific waterways with fish is highly varied and site-specific. In
most cases, the fish managers supplement the numbers of recreationally sought-after
species because the fishing pressure on a particular waterbody greatly outstrips the ability of
the species at that site to naturally replace their numbers. In other cases, fish managers are
supplementing native fish stocks (either recreational or not) that are in decline (due to habitat
loss, poor water quality, or climate change) in order to bolster fish populations and hopefully
prevent further population loss. In other cases, specimens of fish like rainbow trout are bred
to be disease resistant and then released in areas where the rainbow trout used to be
abundant but have declined in population due to the presence of whirling disease, which is
caused by a parasite. CPW may stock fish as part of mitigation for a damaged fishery (a dam
replaces a river fishery for example). Many streams in Colorado are not stocked and those
are managed by allowing what is there to be there and thrive.
There are certain waterbodies where stocking is prohibited because fish managers want to
maintain the genetic integrity of the existing population. Colorado also has waterbodies in
which concerns about disease result in no fish being stocked fish from hatcheries that lack a
disease-free certification from the Aquatic Animal Health Lab. Stocking decisions are
generally made by the local area biologist and approved by the regional senior aquatic
biologist. It is illegal to for anyone else to introduce fish into a waterbody (except private land)
without a permit.
Fishery biologist manage fisheries in their area for specific management goals and work with
hatcheries to stock relevant waters. To manage fish, biologists need to know what is there
and conduct population censuses. The following activity is one primary type of example CPW
biologists conduct in wadeable waters using a bank or backpack electro-shocker. This
technique temporarily shocks or stuns a fish (like you getting zap with a low current of
electricity enough to say “ow”) who for a second can be netted. Fish weight and lengths are
measured, perhaps sexed, marked and scanned disease and released. This data can be
translated into population and biomass estimates for a reach of similar habitat. Information on
CPW, videos and other resources:
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 Stocking program (https://cpw.state.co.us/learn/Pages/Hatcheries.aspx)
 Stocking schedule cpw.state.co.us/Fishing Reports/Forms/AllItems.aspx
 Boat Inspections, https://cpw.state.co.us/placestogo/Pages/Fishing.aspx
 Fishing report https://cpw.state.co.us/thingstodo/Pages/FishingReports.aspx,
https://cpw.state.co.us/Fishing Reports/Forms/AllItems.aspx,
https://cpw.state.co.us/placestogo/parks/StVrain/Pages/Fishing.aspx
 Park Finder https://cpw.state.co.us/placestogo/parks/Pages/ParkMap.aspx
 State Wildlife Areas
https://cpw.state.co.us/placestogo/parks/Pages/WildlifeAreaMap.aspx
 CPW volunteer:
https://cpw.state.co.us/aboutus/Volunteers/Pages/Opportunities.aspx#/opportunity/33
3/0/search/nav
Calculation Fish Numbers and Biomass per Area Activity
The following worksheets are provided as an exercise to illustrate how CPW uses fish data.
In using 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. They will provide summarized data. If you
request the raw data and explain you want to teach students how to calculate fish population
numbers and biomass they will provide that data, this applies for cold water rivers. Finally, if
no information is available use the numbers provided in the example or make up realistic
numbers to convey the concept. The enclosed example is real data.
Once raw data is obtained, perform the following analyses just as CPW biologists. In addition
to a species list, the analysis includes calculating number of fish per acre, pounds of fish per
acre and a length frequency distribution. These two metrics or estimates can be calculated
for each species, brook and brown trout in the below example, or all trout. Length frequency
distributions can be created for both species and all trout as well.
The number and pounds of fish per acre provide an estimate for total species or individual
species over an area with similar habitat. 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.
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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. Onetwo 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.
Investigate the skills necessary to become a fishery biologist, conservation biologist or an
aqua culturist who raises fish in our hatcheries.
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Fish Population and Biomass Data Sheet
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)
(C 1) 2 / (C 1 - C 2) =N, ( _____) 2 / (_____ - _____) = N

= _________# of 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.
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10. 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 ____________ =

______________feet 2

11. Use the following formula to estimate the number of fish present per standard unit of
area; here, we used an acre:
43,560
43,560 feet2
Acre
=
2
Area electrofished feet (Step 10) per acre
(Step 10)

= _________ Number of sampling units

_______
12. Use the following formula to estimate the fish population per area:
N (Step 9) x sampling units (Step 11) = number of fish = __________ fish per acre
Acre
per acre
_______ x ____________
=
___________
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 13v) = __________________total pounds per acre
454 grams per pound
__________________
454 grams per pound

= __________________

Comments_________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

Data recorded by___________________________
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First
Pass
Species Length Weight Species
(mm)
(G)
L
258
134
L
L
199
68
L
L
184
69
L
L
191
61
L
L
160
41
L
L
194
72
L
L
127
17
L
L
161
38
L
L
251
152
L
L
195
78
L
L
167
44
L
L
222
105
L
L
132
63
L
L
215
84
L
L
182
58
L
190
61
L
183
64
L
185
57
L
135
20
L
228
127
L
132
22
L
150
32
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Length Weight Species Length (mm)
Weight
(mm)
(G)
(G)
225
111
B
182+H31J43H8H8:H32
61
306
292
B
137
27
220
108
B
233
116
233
105
B
168
39
230
109
B
98
9
205
94
B
121
18
186
70
B
128
18
203
72
B
109
11
203
74
B
107
9
235
102
B
151
30
293
130
B
203
72
212
101
B
172
42
205
95
B
117
13
214
93
B
159
39
B
96
9
B
108
10
B
108
11
B
104
9
B
101
8
B
105
8
B
65
3
B
163
36
B
203
64
B
212
88
B
174
49
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Second Pass
Species
L
L
L
L
L
L
L
L
L

Length Weight
(mm)
(G)
Species
251
153
132
61
185
72
152
33
134
63
168
41
168
75
181
56
184
54

Length Weight
Length Weight
(mm)
(G)
Species (mm)
(G)
118
14
B
109
10
B
104
9
B
66
3
B
68
3
B

L= code for Brown Trout and B= code for Brook Trout
Summary Total Fish
First Pass
Brown
Brook
36
25

Total
61

Second Pass
Brown
9

Brook
5

Total
14

Length Frequency Distributions
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Can you make a statement about the different age classes that might be present for Brook
and Brown Trout? Brook trout appear to have a recruitment of young of year, suggestion
reproduction last season (smallest fish). The next cohort is large at 120 mm and there are
few larger, older adults. What can you say about Brown trout?
How does looking at species distrubitions versus total trout tell a different story or the same
story?
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Quick Fish Fact Sheet
by Ashley Rollings and Julie Wilson

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 pan fish 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 torpedoshaped 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, and 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

OCT

NOV

Egg Incubation

DEC

JAN

FEB

Intra-gravel
Sac Fry

MAR

APR

Fry
Emerge

MAY

JUN

Spawning

Higher flows are needed during this period because trout will spawn on
gravel that could be dewatered at normal water levels.

Egg Incubation

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

Sac Fry in
Gravel

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

Fry emerge

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
Arkansas
Blue
Cache La Poudre
Cache La Poudre
Colorado
Colorado
Frying Pan
Frying Pan
Gunnison
Gunnison
Rio Grande
S Fk Rio Grande
S Platte
S Platte
St Vrain
Taylor
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Species
brown
brown
brown
rainbow
brown
rainbow
brown
rainbow
brown
rainbow
brown
brown
brown
rainbow
brown
brown

Adult Spawning
10/15 – 11/15
10/15 – 11/15
10/15 – 11/15
4/15 – 5/30
10/15 – 11/15
4/15 – 4/30
10/15 – 11/15
4/1 – 5/1
10/15 – 11/15
4/1 – 5/1
10/15 – 11/15
10/15 – 11/15
10/15 – 11/15
4/1 – 5/15
10/15 – 11/15
10/15 – 11/15

Egg Incubation
10/15 – 4/1
10/15 – 6/1
10/15 – 6/1
4/15 – 7/15
10/15 – 4/1
4/15 – 6/15
10/15 – 5/1
4/1 – 6/15
10/15 – 4/1
4/1 – 6/15
10/15 – 5/1
10/15 – 6/1
10/15 – 5/1
4/1 – 6/1
10/15 – 5/1
10/15 – 5/1

263

Egg Hatching
3/1 – 5/1
4/1 – 6/1
4/1 – 6/1
6/15 – 7/15
4/1 – 6/1
6/1 – 7/1
4/1 – 6/1
6/1 – 7/1
3/15 – 5/15
6/1 – 7/1
4/1 – 6/1
5/1 – 7/1
4/1 – 6/1
6/1 – 7/1
4/1 – 6/1
4/1 – 6/1

Fry Emergence
4/1 – 6/1
5/15 – 7/1
5/15 – 7/1
7/1 – 8/1
5/15 – 6/15
6/15 – 7/15
5/15 – 6/15
6/15 – 7/15
5/1 – 6/15
6/15 – 7/15
5/15 – 6/15
6/1 – 7/15
5/1 – 6/15
6/15 – 7/15
5/15 – 7/1
5/15 – 7/1
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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, vo-ag, 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
o

o

o

o

Start small and build from that success. Grab the parts of the program or river that you
connect with and build from there.
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.
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.
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.
Plan for summer sampling, science doesn’t stop. It is only 3 collections. Options
include, do it yourself, and train/trust a student/parent to do it, schedule different
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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.
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
o
o
o

Most train in the fall for that year.
Determine the right size group for your goals, capabilities and turnover.
Plan train-the-trainers, have performing students train others
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.
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).
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.
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.
Many have students sign a contract or commitment form just as they do.

o

o

o

o

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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Aligning River Watch with State Education Standards
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Example of a Letter to Gain Support from Others
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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River Watch Certifications
River Watch certifies each volunteer (and the data they collect) who follow the
following requirements. The certification focuses on verifying volunteers are
consistently trained and perform, delivering the quality of data required for purposes,
data uses and decision maker’s information needs. Certification is a combination of
performance and communication. The MOU signed each year lists and organization
responsibilities and provided support. Groups that meet all performance criteria and
communicate unmet criteria are a priority to include the next year or if resources are reduced.
These apply to every RW group regardless of organization type and more detail is in other
sections of this document.
1. A designated individual from each organization agrees to be the primary contact,
sponsor, responsible for the equipment, sampling, training and data quality.
2. Every sponsor is required to attend the four day training (or equivalent virtual hybrid),
pass associated tests and is then certified as officially trained in Colorado River Watch.
Each individual who passes the training receives a certificate stating they have been
trained by River Watch. They in turn can bring others to a River Watch training who
also become officially trained or train others themselves. This training demonstrates a
minimum proficiency and understanding in these areas:
 What is RW?
 RW Study Design and how data used
 Administrative responsibilities listed on back of the MOU (annually sign the
MOU, using only RW equipment and supplies, sample at agreed frequency for
agreed parameters including QA samples, participate in SV, ship samples,
data entry, train and verify others in program)
 Sample preparation, collection of all parameters, including physical habitat and
macroinvertebrates, three titrations, pH, sample storage shipping and data
entry
 RW Program annual calendar
 RW Equipment inventory, cost, use, care and refill
 QA/QC, what it is, why need it, their role, unknown purpose, completion, data
entry and site visit
 How to access data and reports, website and resources available
 A plan to implement, recruit and train others
3. Sampling of agreed upon station at frequency for parameters, including QA/QC
samples, notifying RW Staff of missed sampling events, equipment issues and
responding to troubleshoot concerns communicated by RW Staff.
4. Participation in annual staff visits where equipment and volunteers are tested,
equipment is updated or replaced, new or different methods or protocols are
introduced, samples exchanged, equipment refilled and any other needs related to
performance or issues are addressed. The annual site visit along with other quality
assurance protocols and processes, including a valid Memorandum of Understanding
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certify a groups “data” for that year. Every piece of data has its own data verification
pathway and if doesn’t meet QA/QC standards along the way will be deleted or
qualified. Each individual who participates in a site visit receives a certificate stating
they passed the annual site visit tests.
5. Each year the sponsor submits an updated MOU, successfully addresses any
hardships, troubleshoot and quality assurance issues if exist and participation is
secured for the next year. Groups are asked to return equipment if not performing
(rare) or not sampling (happens) or they let us know they can’t continue in the
program. That equipment is reclaimed, refurbished and reallocated.
All of this collectively comprises what can be termed being certified as a River Watch
volunteer. While training is a onetime event, testing of supplies, equipment and volunteers
is an annual series of events. These elements are built into the volunteer agreement and
required to keep the equipment and remain in the program. This is core to the River Watch
program and has been for 30 years.
In addition, as part of stewardship recognition, each group is awarded a certificate for every
station that reaches specific benchmarks based on number of samples collected, for
example 10, 20, 50, 100. This sends the message that valid certified data exists for this
station over time.

CDIP Certification
River Watch is part of a Colorado Statewide program, Career Development Incentive
Program, through the support of River Science. This certification focuses on providing
students with a consistent and basic set of skills and knowledge to further their
career. Data quality is not as important as is emphasizing critical thinking and general skills
relevant to a specific industry. For example, the basics involved in completing titrations is
emphasized knowing the data quality as a result of a titration will vary with the data
objectives. Whereas, River Watch certifies volunteers to use specific titration equipment to
produce a specific data quality result. River Watch content forms the basis of the CDIP River
Watch Certification program.
CDIP provides financial incentives for school districts and charter schools that encourage
high school students, grades 9-12, to complete and better succeed after graduation. Each
CDIP certification program is administered by an external qualified entity that oversees the
content and testing, Right now, that is River Science. Schools need to have the capacity to
support content delivery and access to students taking the tests. For each student that
passes each certified test, the school receives funding, the amount varies but is significant.
Students can take more than one type of certification test and schools are reimbursed only
one time per each test. If you plan to participate in the program, you must enter into an
agreement with River Science regarding the funding and be certain your school is eligible to
participate through the State.
As a River Watch Teacher you can leverage this certification in several ways for your
students and school:

Version 7.21

274

July 2021

River Watch Water Quality Sampling Manual
Miscellaneous

1. Get your school (district) enrolled in CDIP and apply for River Watch Certification.
Create a path for students to learn and take the RW Modules and earn the school
funds.
2. Utilize the CDIP content and testing, modifying the timing as needed, in your own
curriculum to provide a more robust experience for students, grading and skill building.
Use the teaching platform for each RW Module for your own purpose in your own way
and time.
The CDIP RW test modules are listed below in two Tiers. Within one year, a student must
complete the Study Design Module, 5 of 12 Tier 1 written tests, 1 of 6 Tier 2 and two
practicums, like a collecting or titrating a sample for one parameter, that equates to two
practicums. A passing grade of 80% is required and students can take the test multiple times.
Certificates include all completed and passed modules. A student can do more than the
minimum modules or practicums and that is listed on their certificate. In addition, if a student
completes modules in one school year, they can complete remaining modules in subsequent
school years, certificates will be provided to reflect this, but only ONE year can count via
CDIP for school funds.
Below are Tier 1 and 2 Modules, Study Design is required, all other superscripts mean
practicums are available for that module.
Tier 1 Modules (*required, 5 more knowledge tests and 2 practicums of below)
☐ 1.RW Study Design*
☐ 5.pH Laboratory Test1a
☐ 9.Metals and Nutrients1a
☐ 2.Sample Preparation1a
☐ 6.Dissolved Oxygen Lab Test1a
☐ 10.Macroinvertebrate1b
☐ 3.Sample Collection1a
☐ 7.Alkalinity Laboratory Test1a
☐ 11.Physical Habitat1b
1a
☐ 4.Temperature
☐ 8.Hardness Laboratory Test
☐12.Ship, Data Mg, QAQC1c
☐ 13. River Continuum
☐ 14.Fish
☐ 15.Data Interpretation

Tier 2 Modules (1 of the below)
☐ 16.CO Clean Water Act
☐ 17.Water Quantity (available 2022)
☐ 18.Water and Waste Water (available 2022)
☐ 19. Water Careers (available 2022)

As a RW Sponsor you can use these or other resources to create a relevant certification
program or process for your RW team, students or adults.
The next page as an example of a test created by a RW Teacher .
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Student Certification Test
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River Watch Stewardship Recognition
River Watch recognizes each station and current volunteer organization monitoring that
station when it reaches significant benchmarks. Each year, just before Earth Day, River
Watch Staff run a report that shows how many samples have been collected from active
stations. Organizations that monitoring those stations that reach the benchmarks below
receive recognition that spring on this Kudoboard, the RW website and in the annual report.
Visit organizations and their stations to be recognized at and see photos of these amazing
fish species: https://www.kudoboard.com/boards/o5jJTDKD
Congratulations to all the volunteers who have reached anyone of these benchmarks. The
recognition level is associated with one of the amazing fish species in Colorado’s rivers,
including warm and cold water species and those that live in rivers and our lakes or
reservoirs.

Keep up the great work!
# of
Samples
1-24
25-49
50-74
75-99
100-149
150-199
200-249
250-299
300-399
400-499

Stewardship Level
North Plains Killifish
Flannelmouth Sucker
Roundtail Chub
Orange Spotted Sunfish
Channel Catfish
Cutthroat Trout
Mottled Sculpin
Razorback Sucker
Rio Grande Chub
Johnny Darter

Here are the number of active RW stations at each Stewardship Level in 2021 when this
program started. The number of stations each year that reach a benchmark will be relatively
small and thus special.
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Top Internet Resources
1.
2.
3.
4.

River Watch, http://www.coloradoriverwatch.org
DNR, https://cdnr.us/#/start, agency over CPW
CPW http://cpw.state.co.us/, Co-Sponsor of RW, go to About Us / River Watch
WQCD: https://www.colorado.gov/cdphe/wqcd, the state agency responsible for
implementing Colorado’s Clean Water Act, many options including Regulations
5. WQCC:https://www.colorado.gov/pacific/cdphe/wqcc
Water Quality Control Commission, the decision making body that determines how
much pollution is allowed in the water and what uses will be protected. Find standards,
hearing schedules and topics.
6. River Science www.river.science
Our mission is to use education, technology, and information to improve river
management and project impacts. See resources for student certification & curriculum.
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. Citizen Science Association, www.citizenscience.org, project, resources, conferences,
etc., or citisci.org, Citizen Science Projects
9. CWA-www.coloradowater.org, Colorado Watershed Assembly, organization to support
the work of watershed groups in the state, who is your closest watershed group?
10. Department of Natural Resources provides access to Division of Water Resource and
Colorado Water Conservation Board http://cwcb.state.co.us/ the entities who manage
and develop water in CO
11. River Network – www.rivernetwork.org, many resources for river interests, including a
searchable database on the Clean Water Act
12. 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, Colorado Water Trust, www.coloradowatertrust.org
13. National Water Quality Monitoring Council: https://acwi.gov/monitoring/, resources,
networks and National Water Quality Portal, https://www.waterqualitydata.us/
14. Earth Force, earthforce.org, a youth engaging in environmental problems to solve,
Isaak Walton League Stream Selfie, streamselfie.org, Water Keeper Alliance, water
advocates, waterkeeper.org

Version 7.21

279

July 2021

River Watch Water Quality Sampling Manual
Miscellaneous

Top Stream Ecology or River Curriculums
1. Online activities using River Watch data, Clean Water Act, Sample plan content and
other resources see coloradoriverwatch.org links and
https://riverwatchcolorado.fieldscope.org/ or https://www.fieldscope.org/join-a-project/
2. Colbert E. Cushing, J. David Allen, Streams Their Ecology and Life, 2001, Academic
Press, ISBN 0-12-050340-9
3. Walter K. Dodds, Freshwater Ecology Concepts and Environmental Applications,
2002, Academic Press, ISBN 0-12-219135-8
4. Richard Hauer, Gary Lamberti, Eds, Methods in Stream Ecology, 1996. Academic
Press, ISBN 0-12-332906-X
5. James Karr, Ellen Chu, Restoring Life in Running Waters, 1999, Island Press, ISBN 155963-674-2
6. J. Reese Voshell Jr. A Guide to Freshwater Invertebrates of North America, 2002, The
McDonald & Woodard Publishing Company, ISBN0-939923-87-4
7. Patrick McCafferty, Aquatic Entomology The Fishermen’s and Ecologist’s Illustrated
Guide to Insects and Their Relatives, 1983, Jones and Bartlett Publishers, ISBN 086720-017-0
8. 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”
9. 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
10. Earth Force, Protecting our Watersheds Activity Book
11. 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.
12. Watershed, Boulder Creek Watershed Education, Teachers Resource Guide.
13. WaterSHED, Stormwater, Habitat, Education, Development – Outdoor Classroom
Activities, K-6th Grade, Fort Collins.
14. Watershed Science for Educators, Cornell Cooperative Extension.
15. 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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Clean Water and Air Act Information
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Colorado Legislators July 2020
Legislators
The General Assembly consists of 100 members - 35 Senators and 65 Representatives.
Senators serve four-year terms, while Representatives serve two-year terms. All members
are limited to serving for eight consecutive years in their chamber, four terms for
Representatives and two terms for Senators. As of the 2010 census, State Senators serve an
average of 143,691 residents and State Representatives serve an average of 77,372
residents.
The President of the Senate, Speaker of the House of Representatives, and the Majority and
Minority Leaders of each chamber serve as the primary leadership for the legislature. These
six members are responsible for the day-to-day operations of the House and Senate as well
as serving as the oversight authority for the legislative service agencies. Each house elects
additional leadership positions as well.
Why write these folks?
These individuals are your representatives, representing you. They need to know what you
need, what you care about, what is going well and what needs assistance in order to support
and represent you. These individuals also influence what CPW does and does not do. Their
canary in the mine for how state agencies are doing is people like you.
When you believe something is working well and should be supported it is extremely helpful
to tell those in charge. Everyone wants to hear good news as well as constructive news. Let
them know what this program means to you, this program is valuable, effective and you want
your hard work, that of other volunteers be supported and thank them for their support.
How to access your Senator and Representative:
One way: Download the entire directory here: https://leg.colorado.gov/legislators, you have to
know what district you are to know who your representative is.
Second way: For Senators, go to this interactive map site, https://leg.colorado.gov/senatedistrict-map, hone in one where you live on the map and click.
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For Representatives, go to this interactive map site, https://leg.colorado.gov/house-districtmap, hone in on where you live and click.
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Why are we providing this information?
We need your help to support River Watch and the organizations that fund it. The best way is
you telling your story to those that make funding decisions. Those that want to know and
should know what is happening in their district or their organization.
We need you to tell your story often and to everyone. Your story matters, the more personal
the more universal. People do want to hear it. We can tell everyone how effective the
program is at its goals but there is nothing like hearing it from the public. It is the
responsibility of Commissions and Legislators to listen to their constituents, so speak up.
Thank you in advance and here are some tips:
Wildlife Commission: When writing to this audience speak about the benefits of River
Watch to wildlife, to rivers and streams and aquatic life, to getting people outdoors, to helping
with wildlife education, recruitment and career building, to character and stewardship
building, to cost savings and efficiencies, to including the locals in a real way to help protect
and preserve wildlife. Write to one or all of them. From the 2017 CPW Strategic Plan are
these goals:
1. Conserve wildlife habitat to ensure healthy sustainable populations and ecosystems
2. Manage state parks for world class outdoor recreation
3. Achieve and maintain financial sustainability
4. Maintain dedicated personnel and volunteers
5. Increase awareness and trust for CPW
6. Connect people to Colorado’s outdoors.
Water Quality Control Commission: When writing to them, thank them for valuing quality
data and the decisions they make, including your data. They are citizens, like the Wildlife
Commission, representing their sector and making sure their sector is not impacted by water
quality regulations. Let them know they make a difference and this program gives you, rivers
and aquatic life a voice that is important to our economy and quality of life. Write to one or all
of them.
Legislators: Write to your own and/or to specific committees. Let them know that funding for
CPW, specifically River Watch, is important and tell them in your own words why. Tell them
that supporting nonprofits and collaborations to protect and preserve Colorado’s resources
and heritage is important as federal, state and local governments cannot do it alone, the
people need to be stewards and this is a great program to support. Even better, invite them
out to sample with you or for you to give them a presentation and make a press
release out of it for your school!
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Colorado Parks and Wildlife Commission Members
The Colorado Wildlife Commission is an eleven-member board appointed by the
governor. There are 11 voting members and three non-voting members of the Commission.
The non-voting, or "ex-officio" members are the Executive Director for the Colorado
Department of Natural Resources, Director of Parks and Wildlife 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: parks and outdoor
recreations, livestock producers, agricultural or produce growers, sportsmen or outfitters,
nonprofit organizations and the public at large. For more information, please visit:
http://cpw.state.co.us/aboutus/Pages/CommissionMeetings.aspx
Betsy Blecha: Betsy came to Colorado from upstate New York as a seasonal employee at
Steamboat Lake State Park in 2003 following a completed thru-hike of the Appalachian Trail
the year before. During her time in Colorado, Betsy has worked as a crew leader for Rocky
Mountain Youth Corps in Steamboat Springs, taught science at the Cal-Wood Education
Center in Jamestown, and developed day-programming opportunities for adults with
developmental disabilities for Community Link in Boulder County.
Blecha graduated from the State University of New York at Cortland College with a degree in
Recreation and Leisure studies and holds a Master’s degree in Nonprofit Management from
Regis University. Upon graduation from Regis, Betsy moved to rural Jackson County where
she spent 10 years working on many community development initiatives. In 2014, she was
elected County Commissioner of Jackson County and served one term. As commissioner,
she was involved with rural broadband development projects, increasing early childhood
services and initiated a variety of projects that supported the burgeoning outdoor recreation
industry in Jackson County.
Betsy is an outdoor pursuit’s enthusiast who enjoys camping, fishing, hunting and biking. She
has recently moved to Wray where she continues her community development work in
addition to helping with the family farm and ranch.
Represents: Sportspersons, Wray, CO
Term expires: July 2023

E-mail: betsy.belcha@state.co.us

Marie Haskett, Secretary: Marie Haskett is the owner and operator of JML Outfitters and Horse
Crazy camp for kids. She is a 3rd generation outfitter, taking over the business from her mother.
Marie started Horse Crazy Camp for Kids and has introduced hundreds of children to horses, riding
and the great outdoors. JML provides services to hunters, fishermen and recreationalists alike. Ms.
Haskett spends most daylight hours, 365 days a year, outdoors -- riding horses, fishing, hunting and
watching wildlife are professional and personal pastimes. She is a long-time supporter of the Rocky
Mountain Elk Foundation and the Colorado Outfitters Association (COA). Over the years, Marie has
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volunteered through the COA by hosting kids’ camps teaching archery, horseback riding, fishing

and general outdoor activities, as well as participating in CPW’s Cast, Blast ‘n Twang days.
Ms. Haskett is an active Board Member of the Colorado Outfitters Association, and the
Northwest Colorado Outfitters Association. She is a past board member of the Meeker
Chamber of Commerce, White River Neighborhood Group, Platte River Chapter of the COA,
and served 8 years on the DORA Outfitter Licensing Board.
Marie holds a Bachelor’s degree from Metro State University in Accounting. With over 20
years of experience in the field, she brings her financial sense to the commission table. Marie
believes that children and wildlife are our collective future. Her time is spent making
memories for people and protecting the future of wildlife for everyone.
Represents: Sportspersons and Outfitters, CO
Term expires: July 2021

E-mail: Marie.haskett@state.co.us

Charles Garcia: Charles graduated from the University of Wisconsin in 1973 and
Wisconsin’s Nicolet National Forest was where he first began to fly fish and hunt ruffed
grouse. Charles went on to become a CPA with Arthur Andersen & Co. which took him from
Milwaukee to New York then Toronto and finally to Denver. Charles graduated from the
University Of Denver College Of Law in 1985. He and his wife Anne bought a second home
in Grand Lake in 1994 and spend their leisure time fly fishing the waters of Grand County.
Charles is the Past President of the Colorado Bar Association and Chair of a Standing
Committee of the American Bar Association. He has and continues to be an active member
of the Colorado legal profession working with the Colorado Supreme Court and the State of
Colorado on various committees, boards and commissions.
Charles is a Life Sponsor and prior Denver Chapter President of Ducks Unlimited, a Life
Member, prior Colorado Board Member and current Headwaters Chapter Board Member of
Trout Unlimited and a Centurion Member of the Ruffed Grouse Society.
Represents: Sportspersons, Denver, CO
Term expires: July 2022
E-mail: charles.garcia@state.co.us

Eden Vardy: Passionate about leaving the world better for future generations, Eden Vardy is
committed to supporting and implementing environmental solutions, namely around
agriculture. Vardy has had the honor and privilege of living in Colorado for over 30 years, and
enjoys the majority of his days outdoors.
Eden Vardy has a BA in Sustainable Food Systems and an MS in Integrated Eco- Social
Design. Dedicated to continuing our state's legacy around agriculture, Vardy is the founder
and executive director of The Farm Collaborative, a Roaring Fork Valley nonprofit and farm
that connects children and the community to nature and their food source, and solves global
climate challenges through local food production.
Vardy is also a regenerative agriculture adjunct faculty for Colorado Mountain College, the
CEO of The 2 Forks Club (an organization that makes 0% interest loans to burgeoning
community farmers and local food entrepreneurs), the VP of the board of Compass for
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Lifelong Learning (which oversees the Aspen and Carbondale Community Schools), an avid
percussionist, and a very proud husband and father.
Represents: Production Agriculture, Aspen, CO
Term expires: July 2022
E-mail: Eden.Vardy@state.co.us

James Jay Tutchton: James is the Preserve Manager for the Southern Plains Land Trust
(SPLT) based in Bent County, Colorado. He spends his days management SPLT’s
reintroduction bison herd and improving its 32,000-acre network of protected lands for the
benefits of all native wildlife species. Together with SPLT, Tutchton strives to persuade
people to fall in love with the lesser known half of Colorado, the prairie, and join the
organization in restoring a small portion of what has been aptly termed a lost “American
Serengeti”. Born in Arapahoe County, at a time when it was a much more rural area,
Tutchton grew up playing outside and became captivated by the idea of protection nature
from rapidly expanding urban sprawl. He only willingly left the state to attend college and law
school, at the University of Notre Dame and UCLA respectively, graduation with honors from
both institutions, and then promptly returning home to protect the wild creatures and places
he enjoyed as a child. As a lawyer Tutchton spent 27 years litigating in the Federal Court
system throughout the United States typically representing environmental organizations and
individuals seeking to protect the environment. Tutchton also helped to starte the
Environmental Law Clinic at the University of Denver’s Sturm College of Law and has taught
a variety of courses on Wildlife, Animal and Environmental Law. Among his greatest joys is
introducing young lawyers to the possibilities of pursuing careers advocating for wildlife
protection and a clean environment. An avid outdoor recreationist, and one committed to
taking the road less traveled, Tutchton hopes to ensure that less-traveled paths remain
available to future generations and that Colorado becomes the best state in the country to be
a wild animal.
Represents: Non-profit Organizations, Hasty, CO
Term expires: July 2024
E-mail: james.tutchtonl@state.co.us

Luke B. Schafer: Luke Schafer is avid sportsman and recreationist with a particular affinity
for hunting, fishing, boating and camping all across the west's vast public lands. He served
two terms on the Colorado Parks and Wildlife Habitat Stamp Committee and is also a former
member of the BLM Northwest Resource Advisory Council.
Since graduating from Central Michigan University in 2004 with a bachelor's degree in
political science, Luke has worked for Conservation Colorado and is currently the
organization's West Slope Director. His personal and professional passion is advocating for
Colorado's public lands, waters and wildlife, with a particular focus on fostering collaborative
conservation opportunities.
Represents: Member at Large, Craig, CO
Term expires: July 2022 E-mail: Luke.Schafer@state.co.us
Carrie Besnette Hauser, Vice Chair: Dr. Carrie Besnette Hauser is president and CEO of
Colorado Mountain College, a public two- and four-year degree granting institution with
eleven campuses serving 20,000 students annually across 12,000 square miles of the central
Rocky Mountains. Hauser has also held leadership roles at the Kauffman Foundation,
Metropolitan State University of Denver, the Daniels Fund, and the Western Interstate
Commission on Higher Education.
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Hauser holds a bachelor's degree from the University of Arizona, earned her master's and
Ph.D. degrees from UCLA, and is a graduate of the Advanced Management Program at the
Wharton School of Business.
An outdoorswoman and athlete, Hauser has summited Mt. Kilimanjaro, climbed to the Mt.
Everest basecamp, and is nearing completion of Colorado's "14ers." She held the proud title
of "Swamper" while working many summers for Hatch River Expeditions in Grand Canyon
National Park. She and her husband enjoy skiing, hiking, boating, biking, and exploring the
Rocky Mountain West and remote places around the world.
Represents: Outdoor Recreation and Utilization of Parks, Glenwood Springs, CO
Term expires: July 2023 E-mail: carrie.hauser@state.co.us
Taishay Adams: Taishya Adams is a passionate and dedicated servant leader laser focused
on justice and liberation through community building, personal transformation, and systems
change. With over 25 years of experience across the country and the world. Taishya serves
at the intersections of education, health, workforce, science and environment. Collaborating
with multidisciplinary stakeholders to strengthen access, representation, meaningful
participation and quality. Taishya is committed to fighting the good fight or each other and our
planet. Appointed by Governor Jared Polis to serve on the CPW Commission – the first
African American woman in the Commission’s history – Taishya also serves as the Policy
Director and Colorado Co-leader for Outdoor Afro. Outdoor Afro is a nationwide network with
90 volunteer leaders in 30 states guiding thousands of outdoor events each year based on a
simple mission to celebrate and inspire African American connections to nature. As Policy
Director, Taishya engages with our networks on education, health and environment policies
affecting Black people, Black communities and the planet. She also leads the implementation
of Outdoor Afro’s policy priorities at the federal, state and local levels. Previously, Taishya
worked at American Institute for Research as a Senior Education Equity leveraging policy,
research and practice to strengthen public education. Taishya also worked with the National
Alliance for Public Charter Schools, the DC Public Charter Schools Board, Global
Classrooms Washington DC, and the Children Defense Fund Freedom Schools. Taishya is
the founding Boark President of New Legacy Charter School – a public charter high school
and early learning center for teen parents and their children in Aurora, Colorado. In addition
to CPW Commission, Taishya also sits on the Colorado Nature Areas Council, the NOAA
National Marine Sanctuaries, and the Conference on World Affairs at University of Colorado,
Boulder. Taishya holds a MA in International Education from George Washington University
and a BA from Vassar College in Political Science and Film.
Represents: Outdoor Recreation and Utilization of Parks Resources, Boulder, CO
Term expires: July 2023
E-mail: Taishay.Adams@state.co.us
Marvin McDaniel, Chair: Marvin McDaniel is retired having spent over 30 years in the public
utility industry with Xcel Energy who is recognized as an industry and national leader in
delivering renewable energy and reducing carbon and other emissions. Protecting the
environment is one of Marvin's core values as well as a key focus for a more sustainable
energy future. He has a keen focus on engaging our youth in the outdoors and preserving
the outdoor heritage that is a hallmark of the State of Colorado. Marvin also has a strong
interest in supporting disadvantaged children in Colorado and serves on the board of trustees
of the Alliance for Choice in Education and Big Brothers Big Sisters of Colorado, Inc.
A native Coloradan, he spends as much of his free time as possible enjoying the outdoors
including fishing, hunting, biking and hiking in the mountains. Marvin earned a Bachelor of
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Science degree in business administration from Colorado State University and a Master of
Business Administration degree from Regis University. He is a certified public accountant
(inactive) in Colorado.
Represents: Member at Large, Sedalia, CO
Term expires: July 2021 E-mail: marvin.mcdaniel@state.co.us
Duke Phillips IV: Duke Phillips is a fourth generation rancher who has lived in SE Colorado
for the past 30 years. He was raised on and has spent the majority of his adult life living and
working on the Chico Basin Ranch. Duke graduated from the University of Denver with a BA
in English and afterwards worked on various ranches, including over a year on expansive
cattle stations in Australia, exceeding 1.7 million acres and running up to 70,000 head of
cattle. Today, Duke is a principal and COO of Ranchlands. Ranchlands is a conservativeminded family ranching business whose motto is: “Working together to live with the land.”
With an extensive education program for young people looking to get into ranching, programs
that serve up to 2,000 school kids annually, as well as public outreach programs, Ranchlands
is committed to getting people onto their ranches to offer a glimpse into ranching and
exchange thoughts and ideas from different perspectives. In his free time, Duke enjoys being
out on the ranch with his daughter Dean and wife Madi. He feels very fortunate to be starting
a family in such a beautiful part of the world. “I am proud to be a representative of Agriculture
on the CPW Commission. There are certainly challenges that await in the future, but I believe
through clear, consistent communication and an open-minded approach, we can achieve
great success.”
Represents: Agriculture, Colorado Springs, CO
Term expires: July 2024 E-mail: Duke. Phillips@state.co.us
Dallas May: Dallas May was born and raised in Colorado in a ranching and farming family.
When he was young, he started a herd of purebred Limousine-cattle from one heifer calf
given to him by his grandpa on his thirteenth birthday. That began a lifeline quest to protect
native grassland and wildlife habitat. Today, he sells purebred breeding stock all over the
United States and Mexico, and also operates an irrigated farm operation raising alfalfa and
corn. His three grown children and their spouses are actively involved in the operation.
As he was growing up, May watched most of the remaining ranches around be converted to
farmland. This had a profound effect on him as wildlife habitat disappeared in order for
families to find a way to survive economically. This shaped his philosophy in searching for
ways in which farming, ranching and the preservation of wildlife and associated habitat could
coexist. Ranchers and farmers were basically on their won in achieving sustainability by
being able to support their families and provide a dependable and affordable supply of food
for the growing population, while protecting the environment that they loved and worked for.
If not for ranching and ranching families, very few if any pristine native grass ranches would
be in tact today. This is the reason ranchers are the ultimate conservationists.
Today is a different environment. Even though the economic pressures are still daunting
there are an extraordinary number of organizations and people who are seeking to form
collaborations to achieve these important goals. Several years ago, May partnered with
Colorado Cattlemen’s Agriculture Land Trust, The Conservation Fund, The Nature
Conservancy, Western Landowners Alliance and several other groups to place a
conservation easement on his ranch. His desire has always been to conserve wildlife, wildlife
habitat water, property rights, working lands and ranching and farming families. This has to
be done from the ground up, literally. May’s ranch strives to maintain maximum diversity
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from the ground up and believes that an all-natural balance is important from the tiniest
lifeforms in soil to the largest species of wildlife. May serves on several boards and
committees associated with water issues to protect water rights and keep local communities
viable and give them the opportunity to thrive.
Represents: Agriculture, Lamar, CO
Term expires: July 2024 E-mail: Dalle.May@state.co.us
Dan Prenzlow, Director Colorado Parks and Wildlife: Governor Jared Polis
announced Dan Prenzlow as the new Director of Colorado Parks and Wildlife (CPW). Dan is
a Colorado native and brings over 33 years of experience with the agency to his new role.
He has a lifelong dedication and passion for Colorado’s natural resources and recreation
opportunities. “I am extremely pleased that Dan Prenzlow has agreed to lead Colorado Parks
and Wildlife,” said Governor Polis, “Dan’s extensive experience and his knowledge of the
challenges and opportunities for Colorado Parks and Wildlife is a tremendous asset for our
state. Our wildlife, state parks, hunting, fishing, and outdoor recreation is what makes
Colorado, Colorado. Dan is the right individual to build on the sustainable hunting, fishing and
wildlife protection legacy of Parks and Wildlife while enhancing our awe-inspiring outdoor
recreation opportunities for Coloradans and visitors from across the world.”
Dan Prenzlow received his BS in Wildlife Biology from Colorado State University in 1985.
Following in the footsteps of his father, Prenzlow joined the Division of Wildlife in 1986 as a
District Wildlife Manager patrolling the Castle Rock area. He was then promoted to Area
Wildlife Manager in 1992 based in Meeker, where he served until 2005 when he became
Southeast Regional Manager based in Colorado Springs. He is married to Brenda Prenzlow
and has two daughters, Danika and Alaura.
Address: Colorado Division of Parks and Wildlife
6060 Broadway
Denver, CO 80216
E-mail: dan.prenzlow@state.co.us
Represents: Ex-Officio/Non Voting Member
Dan Gibbs, Executive Director of the Department of Natural Resources: As Executive
Director, Dan Gibbs leads the development and execution of the Department’s initiatives for
the balanced management of the state’s natural resources. Dan works on an array of issues
pertaining to all of Colorado’s natural resources, including water, wildlife, state lands, oil and
gas and mining.
Dan is a respected collaborator and a strong proponent of building partnerships across
agencies, nonprofits and private-sector organizations to improve the productivity and success
of government operations and services.
Prior to joining the Department of Natural Resources, Dan served as a Summit County
Commissioner from 2010-2018. As County Commissioner, Dan successfully pushed for
wildfire preparedness, affordable workforce housing, lower health insurance costs, and
protection and improvements to transportation infrastructure.
Prior to his tenure as a Commissioner, Dan served in the Colorado House of Representatives
and in the Colorado State Senate where he served on the Senate Agriculture and Natural
Resources Committee. His legislative accomplishments include securing funding for wildfire
mitigation and forest health, creating the Colorado Kids Outdoors grant program, supporting
watershed health initiatives, and increasing environmental protections for wildlife from oil and
gas development.
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Dan is a certified wildland firefighter and is affiliated with the ROSS system, through which he
is on call to fight wildfires throughout the United States. He chaired the statewide Wildland
Fire and Prescribed Fire Matters Advisory Council, and represented county governments on
the Forest Health Advisory Committee. Dan has served on a variety of civic boards including:
Search and Rescue Advisory, Legislative Sportsmen's Caucus, Tourism Office, Youth Corps
Association, Friends of the Dillon Ranger District and the Keystone Science School.
Dan is a graduate of Western State Colorado University and completed the Harvard Kennedy
School Senior Executives in State and Local Government Program. He is also a Marshall
Memorial Fellow.
Dan enjoys all that living in the high country has to offer, including skiing, running, mountain
biking, hunting and fishing. He is a resident of Breckenridge, Colorado, where he lives with
his wife, Johanna; daughter, Grace; and son, Tate.
Address: Dept. of Natural Resources
1313 Sherman St., Rm. 718
Denver, CO 80203
E-mail: dan.gibbs@state.co.us
Represents: Ex-Officio/Non-Voting Member
Kate Greenberg, Commissioner of Agriculture, Kate Greenberg was appointed the
Colorado Commissioner of Agriculture by Governor Jared Polis in December 2018. As
commissioner, Greenberg 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.
“For the last ten years, I have dedicated my work to those who work the land. Throughout
that time, I have sat around dozens of kitchen tables, worked with hundreds of farmers and
ranchers, and have been a fierce advocate for family agriculture and its essential role in what
we value most about Colorado,” said Greenberg. “I have worked the land, and worked on
behalf of those that work the land. I have no delusion that the challenges family agriculture
faces in this state and nation are deeply complex, or that the responsibility to deliver smart,
innovative, and bold ways forward for Colorado agriculture is urgent.”
Address: Dept. of Agriculture
700 Kipling St., Suite 4000
Lakewood, CO 80215
E-mail: kate.greenberg@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, 2020
John Ott.: is the General Manager of the Animas Water Co. north of Durango, CO and holds
a Small Systems license and a Class II distribution license as a Certified Water Professional
in the State of Colorado. He is on the executive committee of the Citizens Advisory Group for
the Bonita Peak Mining District Superfund site in Silverton, Colorado where he represents the
domestic water and agriculture interests of the community. John has a B.S. in Geology from
Fort Lewis college and had an interesting career of precious and base metals exploration in
most of the Rocky Mountain west, British Columbia and Alaska before settling down to family
life on the James Ranch in Durango, CO where he and his wife, Julie, raised their three sons.
He served on the board of the Animas Consolidated Ditch Co. and was the board president
for 13 years. John is an alumnus of the Colorado Water Leaders program. He grew up in a
water critical area near Mancos, CO, where he and his six siblings learned early about water
quality and conservation while his family lived off a hand dug well. First term, expires 2/23.
Registered Unaffiliated.
John Ott
Animas Water Co. PO Box 1012, Durango, CO 81301
Tel: 970-259-4788
Michael Gooseff, Vice Chair: is an Associate Professor at the University of Colorado,
Boulder, with joint appointments in the Institute of Arctic and Alpine Research (INSTAAR)
and the Department of Civil, Environmental and Architectural Engineering. He conducts
research on stream groundwater interactions, contaminant fate and transport in surface
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water systems, and ecosystem processes. His research program includes projects in
Colorado, Florida, the Alaskan Arctic, and is the lead Principal Investigator for the McMudro
Long Term Ecological Research project in Antarctica. He currently teaches classes in
hydrology, open channel hydraulics, and surface water quality modeling. He has published
over 100 peer-reviewed papers in collaboration with students and colleagues. Dr. Gooseff
has three degrees in Civil Engineering: Bachelors of Civil Engineering from Georgia Tech,
and Masters and PhD degrees from the University of Colorado, Boulder. Second term,
expires 2/23. Registered Unaffiliated.
Michael Gooseff
University of Colorado, 4001 Discovery Drive Boulder, CO 80309
Tel/Fax: 303-735-5333
Paul Frohardt: served as Administrator of the Colorado Water Quality Control Commission
from 1987 to 2013, advising the Commission on the development of numerous water quality
regulations. For several of those years he was as one of three Colorado representatives on
the Western States Water Council. He also served as Administrator of the Water and
Wastewater Facility Operators Certification Board, and as Director of the Office of
Environmental Integration and Sustainability at CDPHE. Paul is the author of the “Citizen’s
Guide to Colorado Water Quality Protection”, published by the Colorado Foundation for
Water Education. Prior to working for the State, he was a partner at the law firm of Holland &
Hart, specializing in environmental law and water rights. He is now retired. Paul has a BA
from Harvard College, a JD from Harvard Law School, and an MPP from the Harvard
Kennedy School. First term, expires 2/22. Registered Unaffiliated.
Paul Frohardt
N/A
Kevin Greerr is a co-founder and co-owner of Baere Brewing Company in Denver, Colorado.
Prior to owning the brewery, Kevin worked for twelve years as a consulting engineer with
Hatch Mott MacDonald in Lakewood. His expertise is primarily in wastewater treatment
system design, but includes significant experience with wastewater conveyance, water
treatment, and water distribution. He has dual Bachelor of Science degrees from the
University of Colorado at Boulder in Environmental and Civil Engineering. He is a registered
professional engineer in the State of Colorado. Second term, expires 2/22. Registered
Unaffiliated.
Kevin Greer
Baere Brewing Company 320 Broadway, Unit E Denver, CO 80203
Tel: 303-733-3354
April Long, Secretary is a professional engineer with 17 years of experience in water
resources management. For the past 11 years she has been the Stormwater Manager and
Clean River Program Manager for the City of Aspen, focusing on water quality and river
health improvements for the Roaring Fork River, a 303d listed stream. Her work ranges from
writing policy, regulations, and technical design guidelines to master planning, design and
construction of award-winning capital projects that use creative and natural approaches for
removing pollutants from stormwater runoff. April is also the Executive Director of the Ruedi
Water and Power Authority, a quasi-governmental organization that works to preserve and
protect the water resources of the Roaring Fork Valley. She is an alumnus of the Colorado
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Water Leaders program and is the legislative appointee to the Colorado River Basin
Roundtable. April grew up in Alabama and has a degree in Biosystems Engineering from
Auburn University. She lives in the Roaring Fork Valley and enjoys exploring western lands
and waters with her family by foot, bike, or raft. First term, expires 2/22. Registered
Democrat.
April Long
City of Aspen, 130 S. Galena Street, Aspen, CO 81611
Tel: 970-920-5080
Troy Waters owns and operates a row crop farm outside Fruita, Colorado. He graduated
from Fruita Monument High School and received a degree in Diesel and Heavy Equipment
Mechanics from Utah Valley University. As a fourth-generation farmer in the Fruita area, he
has over 35 years of farming experience. Mindful of the imperative role water has in the
West, Troy has worked with NRCS in water salinity projects on his farm as well as with
Colorado State University Fruita Research Station on other agricultural projects. He taught
agricultural machinery classes at Western Colorado Community College. Troy also served for
15 years on the Fruita Consumers Cooperative board as board Secretary/Treasurer.
Currently, he is a board member of the Grand Valley Waters Users Association and serves
on the Mesa County Agricultural Advisory Panel. Second term, expires 2/24. Registered
Unaffiliated.
Troy Waters
Waters Farms LLC, 1602 19 Road, Fruita, CO 81521
Tel: 970-216-9875
Mike Weber is an employee of Lower Arkansas Valley Water Conservancy District (Lower
Ark) and works on a variety of projects to benefit water users in the Arkansas River Basin
between Pueblo Reservoir and the Colorado-Kansas Stateline. He has a focus on water
quality Best Management Practices (BMPs) and their effect on the river and downstream
water rights users while trying to find the nexus between water quality and water quantity. His
interest in water quality focuses on bringing the impaired waters into compliance through
nonpoint source applications while maintaining water rights through the Colorado Kansas
Compact. Mike also assists in the operation of the Super Ditch’s Catlin Lease-Fallow Pilot
Project and Interruptible Water Supply Agreement, Lower Ark’s Rule 10 irrigation
improvement plans, Lower Ark’s implementation of a soil health program, watershed edge of
field monitoring network, and various other water rights projects. Mike obtained a degree in
civil engineering from Colorado State University and has focused on water resources
engineering since then. Mike serves on the Arkansas Basin Roundtable as the consumptive
use vice chair and on the Fountain Creek Watershed, Flood Control, and Greenway District
Board. First term, expires 2/23. Registered Unaffiliated.
Mike Weber
Lower Arkansas Valley Water Conservancy District, 801 Swink Ave, Rocky Ford, CO 81607
Tel: 719-254-5115
Joan Card, Chair: is Of Counsel at Culp & Kelly, LLP advising the firm and assisting clients
on law and policy matters related to water quality, water resources, environmental liability
and innovative environmental finance. Prior to starting a private law practice, Joan
transitioned from a 20-year career in government where she held senior executive positions
at the federal, state and local levels in Colorado, Utah, and Arizona. Joan has extensive
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experience with water quality and water law and policy with a western focus. Joan served as
Director of the Arizona Department of Environmental Quality Water Quality Division from
2005 to 2009, administering Arizona's water quality programs—the Safe Drinking Water Act,
the Clean Water Act, and the Aquifer Protection Permit Program, as well as the state’s
Pesticide Contamination Prevention Program. At that time, she was a member of the
Western States Water Council and chair of its Water Quality Committee. Joan resides in
Boulder, Colorado. Second term, expires 2/24. Registered Democrat.
Joan Card, Culp & Kelly, LLP
1942 Broadway, Suite 314, Boulder, CO 80302
Tel: 303-325-3755
Jason Rogers: Mr. Rogers has over 18 years of experience in land planning and
development issues. He has worked on a wide variety of projects in various planning
disciplines (regional, transportation, development review, environmental quality,
sustainability, redevelopment, and strategic planning). Prior to being the Community
Development Director for Commerce City, he was the Deputy Community Development
Director and the Urban Renewal Director for the Town of Parker. Mr. Rogers’s progressive
job experience includes employment outside of Colorado in a public and private capacity for
communities between 100,000 to 1.1 million people. First term, expires 2/24. Registered
Unaffiliated.
Jason Rogers,
Tel:
STAFF:
Trish Oeth
Administrator
4300 Cherry Creek Dr. South
Denver, CO 80246-1530
Tel: 303-692-3468
FAX: 303-691-7702

Jeremy Neustifter
Policy Advisor
4300 Cherry Creek Dr. South
Denver, CO 80246-1530
Tel: 303-692-3478
Fax: 303-691-7702

Elizabeth Tenney
Program Assistant
4300 Cherry Creek Dr. South
Denver, CO 80246-1530
Tel: 303-692-3463
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, 7th Floor, Denver, CO 80203
Tel: 720-508-6296
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River Watch Study Design Table of Contents
1. Overview of Organization
a. Parent Organization
b. Location
c. Vision and Mission
d. Constituents
e. Strategic Plan
f. Program Goals & Initiation Story
g. Structure
i. Where and who make decisions about monitoring purposes, data uses,
users, targeted decision makers, data objectives, data quality objectives
and information needs.
ii. Where and who make decisions about what and where to monitor, sample
analyses and data management.
iii. Where and who makes decisions about data analyses, making
recommendations or conclusions, what information products will be
created, how they will be reported and delivered and data management
of those products.
iv. Where and who conducts overall monitoring program evaluation, answers
monitoring questions and individual program elements.
h. Funding
i. Budget
j. Staffing
k. Partners
l. Program Benefits
m. How Can I get Involved?
2. Program Design: The Who and Why Design (Module 2)
a. Keepers of Study Design
b. Water Vision
c. Monitoring Program Desired Results Outcomes and Impacts.
i. Who makes what decisions to achieve above?
ii. What information and activities do they need to make desired decision /
action?
iii. What assumptions and resources are being made?
iv. Start a Logic Model to document Study Design’s Monitoring Program.
d. Scope Inventory
i. Physical Inventory *
ii. Information Inventory* (uses, economic, social, classifications, condition,
regulations, existing monitoring or data)
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iii. Human Inventory* (history, cultural, community values, threats,
perceptions, stakeholders, power and influence)
e. Map of Data Pathways
i. List all Assessment Types - All Combinations of Monitoring
Purpose/Reason plus Use.
ii. Monitoring Questions per Assessment Type
iii. Information Needs and Data Quality Objectives
iv. How Answer Monitoring Question, Ambiguous Terms
v. River Watch Information Blueprints per Assessment TypeCommunication Tool.
f. Volunteer Management
3. Technical Design: The What, When, Where, Data Quality and Management, (Module
3). Per Assessment Type or your own organizing unit.
a. Water Body Type(s)
b. What (Indicators, Benchmarks, etc.) and why?
c. Where and Why?
d. When and Why?
e. (W) how will meet data quality objectives, site access, transportation, safety,
sample delivery (Quality Assurance and Control Project Statement or Plan)?
f. Data Management for Raw Data
i. Data Inventory
ii. System Support
4. Information Design: Data to Information through Analyses, Interpretation, Reporting and
Communication (Module 4). Per Assessment Type or your own organizing unit.
5. Evaluation Design: Will This Work and How Will We Know? (Module 5) Who Will Do
What?
a. Effectiveness Evaluation of Monitoring Program/Effort Design of Evaluation
i. Final Data Pathways and Assessment Types*.
ii. Final Roles and Responsibility Matrix and Scale.
b. Answering Monitoring Questions
c. Final Documentation
i. Master SOP Sub documents
ii. Additional Manuals
iii. Reports (available on website, sent out, integrated into volunteer
correspondence, social media, etc).
iv. Additional Documentation
d. Identification of Niche
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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
Acute: Exposure is high magnitude, one time frequency with a short duration that results in
biological death. Regulatory it is the concentration or threshold that cannot be exceeded
more than one time in a three year period.
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
Alkalinity: The measurement of the buffering capacity of water, specifically bicarbonates and
carbonates
Antidegradation: via the Clean Water Act is the assimilative capacity of a water to “process”
pollutants and still be healthy and functioning, not degrade. Sometimes a waters existing
quality is better than the standards and that assimilative capacity is a public good the act is
designed to protect. If the existing quality is considered outstanding (criteria to meet) it is
protected as with an outstanding waters designation. If the existing quality has been
compromised by irreversible events and no amount of money and time will improve the
quality, those waters are designated as use protected, basically saying all assimilative
capacity is used up, we can’t change that, we won’t let it degrade more but we will not try to
make existing quality meet standards all other waters have to try and meet. This allows more
pollution in our waters, especially warm waters and the line between resiliency and impaired
is erased. If existing quality is not use or outstanding, every time a new discharge or threat
that will ‘use’ up that capacity is introduced, that water is “reviewed” and limits set based on
the review, in order to protect that assimilative capacity and degradation. Colorado
implements antidegradion in a water body by water body approach not a parameter by
parameter approach, pro’s and con’s to both. Use protected waters should have
antidegradation protection but don’t in Colorado and EPA has been working with CDHPE to
rectify for decades
BMP’s: Best Management Practices
Baseline: data collection for the purpose of establishing or quantifying an existing condition
for which to determine future deviations from that condition or status, this is the purpose of
RW data
Benthos: The flora and fauna which collectively make up the bottom community of a stream
Biodiversity: The intersection of healthy functioning physical, biological and chemical
elements of a river ecosystem that provide conditions for maximum species diversity, food
webs and system resilience
Buffer: A solution that resists changes in the hydrogen ion concentration when acidic or
alkaline solutions are added
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Channelization: The artificial straightening or realignment of a stream channel
Chain of Custody: a QAQC form that tracks who is in custody of a sample from collection,
through transportation and analyses where it expires, ensuring no tampering or other
contamination occurred
Chronic: Exposure is low magnitude, happens many times in frequency and for a longer
duration that results in any effect possibly death biologically. Regulatory it is the
concentration or threshold that cannot be exceeded more than one time in a three year
period
Colorado Department of Public Health and Environment: The agency that receives funds
from Environmental Protection Agency to create and administer the Colorado Clean Water
Act
Community Scientist: also termed citizen science, volunteer monitoring and many other
terms is the concept of nonprofessionals engaged in all or aspects of implementing a study
design, monitoring program or data gathering
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
Data Qualifiers: this field is often used in databases to tell users about a specific result that
may not have passed all QA but the user can decide if that is ok or not versus deleting the
result, for example sample expired, temperature was too warm, used alternate piece of
equipment, etc.
Department of Natural Resources: The agency under which Colorado Parks & Wildlife
serves, along with Division of Water Resources (administers water rights in Colorado),
Colorado Conservation Board (helps entities manage water) and four other divisions
Depth: Often done as a transect profile in a river, taking a measurement of water depth at
consistent intervals
Detection Condition: tells a data use how you handle results that are below a methods
detection limit, above detection but below reporting limit. There are different protocols all
impacting analyses. RW follows the WQCC’s protocols and those are listed in the data entry
section of this Sample Plan, Chapter 1
Detection Limit: the ability of a method to detect what its measuring, many parameters have
a range of methods each with a different detection limit, such as litmus paper versus a pH
meter to measure pH
Detritus: Partially decomposed organic material produced by the disintegration and decay of
plant materials
Discharge: Volume of water often called flow
Dissolved Oxygen: A measure of the amount of oxygen available for biochemical activity in
a given amount of water
Duration: in this context, how long a pollutant exceeds a safe threshold for an organism
before that organism may suffer chronic or acute effects.
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Ecosystem: A complex of organisms and their environment which interact through a oneway 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
Effectiveness Monitoring: this is a monitoring purpose and study design that answers
questions related to a change happened and what was the result, like a regulation, policy,
behavior or restoration project. It is different that impact monitoring from a study design
perspective because the change is controlled and that influences the study design, especially
the technical design.
Effluent: Liquid that comes out of a treatment plant after completion of treatment process
Environmental Protection Agency: Was created in 1972 to develop and administer Federal
Clean Water Act and provide funds to States, Tribes and Provence’s to implement their own
act, also host along with USGS the National Water Quality Portal, a national water quality
database, of which RW has one of the largest volunteer datasets in the nation. EPA also host
the amazing data and information application “How’s my waterway?”, mywaterway.epa.gov
Eutrophication: Process in which large amounts of nutrient wastes directly enters a stream
and causes excess growth of plant materials
Exposure: when an organism is subject to a stressor, pollutant from pollution, measured in
magnitude, duration and frequency
FAIR data standards: a best management practice in the field to ensure data collected is Ffindable, A-accessible, I-interoperable and R-reusability, including Meta-Data (see below) is
key, this makes data an asset, usable long after original intent, RW data meets FAIR
standards
Floodplain: The area covered by water during a major flood
Frequency: in water quality monitoring context, how many times a pollutant exceeds a safe
threshold for an organism before that organism may suffer chronic or acute effects.
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
Holding Time: the amount of time between collection and analyses of a sample / parameter
before it expires, if preserved can elongate that time, temperature has not holding time
whereas metals, preserved correctly has a holding time of six months
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
Impact Monitoring: this is a monitoring purpose and study design (different than baseline
purpose) who is seeking to answer questions related to assessing the impact of something,
an event, natural or human caused, a discharge, a spill, a flood, legacy mining, etc.
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Impaired Waters: via the Clean Water Act are those where a pollutant is identified to exceed
a threshold selected to protect one of four uses, drinking water, agriculture (plants and
animals), recreation or aquatic life, once deemed impaired a water body is put on a list and
prioritized for restoration (TMDL see below) to restore that use, Section 303 of the Act and
Regulation 93 in Colorado
Impervious: Incapable of being penetrated by water
Intermittent Stream: A stream that flows only during certain times of the year
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
Magnitude: in this context, the amount a pollutant exceeds a safe threshold for an organism
before that organism may suffer chronic or acute effects.
Meander: A stream reach that includes one complete bend, curve or loop
Meniscus: The level at which buret readings are recorded
Meta Data: data and information about a result such as unit, date and time of collection,
method of collection and analyses, station name, river name, location information,
organization that collected data, quality assurance samples, all of this information is KEY to
helping data users use a piece of data, it is considered a best management practice to
provide meta data when providing data or results
Narrative Standards: in the context of the Clean Water Act are descriptions of desired
conditions, such as free from trash, however these are hard to enforce as definitions are
subjective and relative to different audiences
Non-Point Source Pollution: Pollutants discharged from indiscrete non identifiable point,
such as runoff from urban center roads, parking lots and construction sites, deforested land,
agricultural lands and mine tailings. These sources are not regulated, pollution reduction is
voluntary through best management practices, and managed through section 319 of the act
Numeric Standards: in the context of the Clean Water Act, thresholds or benchmarks
identified through scientifically defendable experiments for different species and pollutants
used to protect organisms from chronic or acute impacts, making impairment and
enforcement decisions easier administer
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 (H)
and hydroxyl (OH) 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, regulated under the
Clean Water Act National Pollution Discharge Elimination System (NPDES) section
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Pollution / Pollutant: Any man-made or man-induced alteration of the chemical, physical
and biological integrity of water that causes harm (pollution), the stressor is the pollutant
Pool: Topographically a low area in a stream produced by scour which generally contains
relatively fine bed material
Preservation: of a sample allows the holding to be extended and also in essences freezes
the sample as is was in the river so no changes occur to a parameter between collection and
analyses, metals and one nutrient bottle are preserved in RW
Rapids: A section of the stream channel which normally possesses fast moving water with
considerable turbulence
Reporting Limit: the lower limit, usually, above a methods detection limit (see above) for
which a specific method reliably and consistently produces results, this will vary depending
on a methods detection limit and is often 1-2 standard deviations above a methods detection
limit
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
Reservoir: A man-made impoundment of water, can be on a river or off a river. It is not a
lake, lakes are naturally occurring areas that retain water, naturally releasing that water
Response: Organisms, plant, animal or human that are effected by stressors, pollutants and
pollution, even if source is natural
Runoff: Rainfall not absorbed by soil that moves over a land surface
Shipping Time: the time between collection and delivery of a sample to be analyzed,
considering holding and transportation times. RW asks you to ship your metals samples
every other month and nutrient samples within 48 hours, the difference is because of holding
times and staffs ability to meet them
Stream Order: A system of stream classification where tributaries increase by a
number
Stressor: Can be physical, chemical or biological and causes tension, disharmony,
unbalance or chaos to the overall system
Study Design: The plan that tells others why and for whom data is being generated
(purpose, data uses, data users, objectives and quality), what, when, where and how data
will be collected and managed (technical design), how data will be turned into information
analyzed, interpreted, delivered (information design) and program evaluation (evaluation
design), outline is above in this Chapter and discussed in Chapter 1
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
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Temporary Modifications: Colorado is the only state in the Union who uses this tool to
assist dischargers who need to invest in technology and infrastructure to improve the quality
of their discharge to meet standards that protect uses. Criteria and conditions apply, it is
similar to a compliance schedule, it is the information needed to reduce uncertainties in order
to develop a compliance schedule. Dischargers are allowed to pollute, exceed standards
while under a temporary modification for a specific pollutant.
TMDL’s: Total Maximum Daily Loads, what is calculated when a water body has an impaired
use (response monitoring – bug metrics not good) or a pollutant exceeds a Clean Water Act
threshold, the waterbody goes on an impaired list (Regulation 93), a TMDL is developed
based on point and non-point source best management practices to get the waterbody
concentrations below thresholds
Turbidity: A measure of the amount of material suspended in water
United States Geological Survey: USGS has several divisions, all topo maps and official
names for example, these are all funded via your taxes. The water division is not and serves
federal land managers like the Forest Service and Bureau of Land Management, acting like
consultants for pay, also serve local governments, nonprofits or stakeholder groups with
scientific expertise, laboratory analyses, data (their data is in the National Water Quality
Portal along with state agencies and YOUR DATA) and they operate flow gauging stations
around the country via cost sharing programs
Use Assessment: or condition or health is another monitoring purpose and type of study
design, designed to answer the question is a particular use attained or impaired. This can be
formal via the Clean Water Act uses (in CO drinking water, recreation, agriculture and
aquatic life) or informal, like the neighborhood won’t swim in the local pond when the algae is
to thick or smells, but will when that condition is not present
Velocity: Speed of water traveling by a point, an factor in calculating discharge
Volunteers: The best thing in the world, THANK YOU RIVER WATCH VOLUNTEERS!
Water Quality Control Commission: The body that determines standards and pollution
limits and final Clean Water Act decisions in Colorado, through administrative and formal rule
making hearings, each major basin every five years, open to the public
Water Quality Control Division: The section of the Colorado Department of Public Health
and Environment the receives funding from EPA to administer Colorado’s Clean Water Act,
staff from this section are who directly use River Watch and others data to develop
proposals, along with other entities for the Water Quality Control Commission to consider
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
Width: for a stream or river there is wet water width, measuring the water edge to edge.
Bank full width is finding the bank full level on each bank and measuring that breadth
Wildlife Commission: The body that determines wildlife regulations and navigates
management disputes or collaborations with water and land managers and the public, also
open to the public
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