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WATERSHEDS 101
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Presentation Notes
Hands on experience that you can take back to your classroom.
Meaningful.
Link back to community.



Stream Side Science

Lesson Plans and Water Related Activities

UtahStateUniversity
ey WATER QUALITY EXTENSION
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Presenter
Presentation Notes
Introductions.  Great way to introduce watersheds and can integrate into all grades and subjects.  
About – Utah Stream Team manual has great science and programs, redeveloped for teacher use – lesson plans, ideas to do w/data
Developed SSS and Bugs Don’t Bug Me for kids.  
Fun activities getting kids engaged and excited




AGENDA

WHAT IS A WATERSHED?

HOW DOES WATER MOVE THROUGH A
WATERSHED?

WHAT [S THE CONNECTION BETWEEN
WATERSHEDS AND WATER QUALITY?

WHAT CAN YOU MEASURE AND WHY?2 ™~
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Presenter
Presentation Notes
Ask the kids and get interesting answers – “Shed that holds water”
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“WHAT IS A WATERSHED?

GEOGRAPHIC AREA
WITHIN WHICH ALL

COMMON POINT.

WATER DRAINS TO A


Presenter
Presentation Notes
Common definition….all water drains to a single point.
Note that groundwater may not follow same pattern. – breaks boundaries

The geographic unit that makes the most sense with respect to water quality

Have teachers put hands together to make a “watershed”.  Thumbs are the mountains.  
We use this technique to teach children about watersheds.
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—  WATERSHEDS ARE DEFINED BY

STRUCTURE AND BY FUNCTION
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Presentation Notes
Structure – How is it formed?
Function – What does it do?
We’ll be talking about both of these in this mapping project
To a large extent, you’ll be mapping structural components for your project.
But the structure very much affects the functioning.
Water quality, biological characteristics of the water, etc. represent the response of the structural components 
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ELEMENTS OF WATERSHED STRUCTURE

GEOGRAPHY

CLIMATE

GEOLOGY

VEGETATION/ANIMALS

HUMAN USES

Size, latitude, longitude, elevation, aspect
Total precipitation, precipitation patterns
Formation - volcanic, sedimentary, basic rock

types, soil types and depth, erosion potential

Type, native /non native, riparian areas,
uplands, patterns of use and migration

Development and land use patterns
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9 Functions of watersheds
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Collect

Process
and store

Transport

S

Water

Sediments, soils

Dissolved minerals,
metals, nutrients

Biological material
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Presenter
Presentation Notes
Watershed as whole, not just water, but sed, soil, nutrients, bio material


Collect water, but also nutrients (eg acid precipitation), organic material (migration in), wind blown soils, etc.
Process soils – soil formation, modification/  process geographic forms, plant material produced and stored, used by animals, etc. etc.
Water processed in some ways, but mostly we think of storage….in different reservoirs (groundwater, subsurface soil water, in plants and animals, in atmosphere, in lakes, reservoirs, streams, wetlands.
Transportation: of water via streams but also evaporation, movement of animals, runoff, groundwater, etc.
	Other transport issues:  animal movements, soil erosion, minerals, metals, nutrients, etc. moving through the watershed (through plants, soils and water).  Pollutants being transported to water.
Continually moving and changing, depositng sediments in new areas



Great Salt Lake Desert /
Coluribia River

-
{ Caolorado Riwer West

' Colorado Riwver
Southezst

Lower Colorado Riwver

|

*  Watersheds are nested

* The scale you work at depends on the question
you want to answer
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Presentation Notes
Can use two peoples’ hands as watersheds to demonstrate nested watersheds.
Examples – Mississippi R vs Backyard pond


What is causing “dead zones” in the Gulf of Mexico?

MISSISSIPPI
- chr Ba\sm
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Presentation Notes
For example….dead zones in the gulf of Mexico refer to the anoxic areas on the floor of the gulf.  About the size of Massachusetts.  Huge impacts on shellfish and other fisheries.
Caused by over-fertilization, excess nutrients
Drains 41% of continental US, ag runoff and treated wastewater from urban areas
Sources are all agricultural applications and combustion engines in the gulf’s watershed/….especially since nitrogen is so soluble, it moves easily out of shallow groundwater into the river and on to the gulf.  
Algae blooms, dies, then decays.  Decay process consumes oxygen.


What is causing the scum in my back yard pond?



Presenter
Presentation Notes
Scale is much smaller.  You can see the probable influences for this small pond ..
Horses, other animals, possibly fertilizers and septic systems in these small acreages.
Can’t just look at a single issue.  Must use and ecological approach.


\W_AIE“I{SHEDS ARE THE LOGICAL
GEOGRAPHIC UNIT FOR PLANNING:

Grest Salt Lake De=ert ¢
Columbia River L
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Presentation Notes
Watersheds do not follow political boundaries.  This causes jurisdiction problems within states and counties.



Stream Order helps

characterize types of —/
streams

How does a river change
as it moves from

headwaters to base of ..
o ) /4
watershed? u @ <) \( ))
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Presentation Notes
Location of water in watershed determines storage/movement/residence time
How streams change as they move through a watershed….  stream flow at a certain point. 
Small headwater stream vs large low gradient stream
Ask for images – what are differences as go downstream? (canopy, size, shape)
1st order – more input from outside stream.  3rd order more solar energy, fore feeding and growing directly in the river
Changes….stream continuum issues.
Shading, Slope/velocity,  width to depth ratio, oxygen concentrations,  nutrient inputs, temp
Autochtonous (rocks) vs allocthonous (sediments, nutrients) inputs
Different food and methods of foraging… Processing of materials (shredders at top and primary producers/filter feeders at bottom)




Tree canopydominates the stream
Most aquaticinsects shred leaves
Terrestrialinsects abundant

Some sunlight reaches the stream
Aquaticinsects collect and gather

leaf bits, graze/scrape algae l

More sunlight reaches the stream
Most aquaticinsects graze/scrape
algae, filter fine food particles

Organic
Particle Size

Sunlight
Amount




How to
“delineate” a
watershed...

Daniel m .’r : r

_ " h
“ﬁq? ¢ R

“..a/hx % ,!’b v"



Presenter
Presentation Notes
Introduce the concept of a stream reach.  Note that for water quality purposes, the water that comes in at the top of the reach is another contributor.  
As you go through the watershed from the headwaters to the main stream, the structures and functions change (e.g. substrate size, vegetation patterns, temperature, size of stream).
Like tree w/branches


DELINEATE YOUR
WATERSHED


Presenter
Presentation Notes
Activity - Need three colors… start with the largest tributary and work up.  
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Presentation Notes
Again, you can see the upstream influence of Jordan River water leaving Utah Lake.
Note, that in “real life” a lot of the red streams are probably in ditches, pipes or canals by the time they get down to the river as it moves thru SLC.
Human influences – changing structure, piped underground, dried up and used before make it to R
Can get topo maps online, or from sporting goods store, trim down maps to manageable size, laminate



DELINEATE WATERSHED

. INSTRUCT STUDENTS TO USE THE BLUE MARKER TO TRACE THE
MAIN CHANNEL (MAIN STEM) OF THE BEAR RIVER. HAVE STUDENTS
START FROM THE RIVER’'S MOUTH AT THE GREAT SALT LAKE AND
CONTINUE TO THE HEADWATERS IN THE UINTA MOUNTAINS
WILDERNESS AREA.

2. HAVE STUDENTS USE THE RED MARKER TO TRACE THE
TRIBUTARIES OF THE BEAR RIVER. TO DO THIS, THEY SHOULD START
AT GREAT SALT LAKE AGAIN. EACH TIME THEY ENCOUNTER A
TRIBUTARY CONNECTING DIRECTLY TO THE BEAR RIVER, WHICH IS
NOW TRACED IN BLUE, THEY SHOULD TRACE THE UNMARKED
TRIBUTARY FROM ITS MOUTH TO ITS HEADWATERS WITH A RED
MARKER.

3. WITH A GREEN MARKER, REPEAT THE PROCESS FOR ANY
SMALLER TRIBUTARIES FOLLOWING THE ONES MARKED IN STEP 2
(I.E., STUDENTS SHOULD USE A GREEN MARKER TO TRACE THE
SMALLER TRIBUTARIES THAT LEAD INTO THE LARGER TRIBUTARIES
MARKED IN RED). ACTIVITY 1: DEFINE YOUR WATERSHED JOURNEY
THROUGH THE BEAR RIVER WATERSHED © 2006 PROJECT WET
INTERNATIONAL FOUNDATION 30

4. FIND A SPOT ABOVE THE TOP OF EACH RIVER MARKED IN RED
OR GREEN AND MARK IT WITH A PURPLE DOT TO INDICATE THE
DIVIDE. USE THE EXAMPLE OF A SHALLOW BOWL TO EXPLAIN
HOW TO IDENTIFY THE DIVIDE OF THE WATERSHED. THE RIM OF A
BUCKET INCLUDES ITS HIGHEST POINTS, JUST LIKE A WATERSHED.
FOR THE BEAR RIVER WATERSHED, HAVE STUDENTS MARK THE
DIVIDE POINTS ON THE OUTSIDE OF THE WATERSHED ONLY.
REMEMBER THAT STREAMS FLOW FROM HIGHER ELEVATIONS TO
LOWER ELEVATIONS. THUS, EACH TRIBUTARY OR STREAM ACTUALLY
BEGINS AT SOME POINT ON THE LAND ABOVE THE HEADWATERS,
USUALLY A HILL, MOUNTAIN, OR SOME OTHER HIGH POINT. THESE
HIGH POINTS DIVIDE THIS WATERSHED FROM THE ONE(S) NEXT TO
IT.

5. HAVE STUDENTS TRACE THE DIVIDE BY CONNECTING THE DOTS
WITH THE PURPLE MARKER. START AT THE MOUTH OF THE BEAR
RIVER AT THE GREAT SALT LAKE AND MOVE IN A CLOCKWISE
DIRECTION AROUND THE MAINSTEM. CONTINUE TO CONNECT THE
DOTS ALL THE WAY AROUND UNTIL THE PURPLE LINE MEETS ITSELF
BACK AT THE GREAT SALT LAKE.
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Presentation Notes
We all know the big water cycle picture….water moves through different reservoirs.  The amount of time in these reservoirs varies enormously.  All processes important in watershed functions.
Structure of the watershed will affect each component of the water cycle.
Driving force for the water cycle is the sun.


S

'NATURAL HYDROGRAPHS:

Flow (cfs)
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Presentation Notes
Graph of flow at a point in a river over time.  Note:  Oct – Sept is a hydrologic “water year”
Ask class what the pattern would look like around here.  What is normal? – snowmelt and spring rains
Show – Runoff period vs baseflow (fed by shallow gndwater)
Area under curve represents volume/reservoir over time  

Cfs – Cubic feet per second.
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Presentation Notes
We tend to talk about average years, drought and wet years.  BUT…Note how variable streams flow can be between years (7 fold difference between years).  Notice different types of runoff patterns within a year.  An “average” year may not have even occurred during this window of time.
What is average? 
This is the Little Bear River at Paradise, UT.
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1942-1959

		# U.S. Geological Survey

		# National Water Information System

		# Retrieved: 2002-04-29 17:44:30 EDT

		#

		# This file contains published daily mean streamflow data.

		#

		# Further Descriptions of the dv_cd column can be found at:

		# http://water.usgs.gov/nwis/help?codes_help#dv_cd

		#

		#

		# This information includes the following fields:

		#

		#  agency_cd   Agency Code

		#  site_no     USGS station number

		#  dv_dt       date of daily mean streamflow

		#  dv_va       daily mean streamflow value, in cubic-feet per-second

		#  dv_cd       daily mean streamflow value qualification code

		#

		# Sites in this file include:

		#  USGS 10107500 LITTLE BEAR RIVER NEAR HYRUM, UTAH

		#

		#

		agency_cd		site_no		dv_dt		dv_va		dv_cd

		5s		15s		10d		12n		3s

		USGS		10107500		10/1/42		2.5

		USGS		10107500		10/2/42		2.5

		USGS		10107500		10/3/42		3.3

		USGS		10107500		10/4/42		3.6

		USGS		10107500		10/5/42		3.6

		USGS		10107500		10/6/42		2.8

		USGS		10107500		10/7/42		2.2

		USGS		10107500		10/8/42		2.1

		USGS		10107500		10/9/42		2.1

		USGS		10107500		10/10/42		1.8

		USGS		10107500		10/11/42		3

		USGS		10107500		10/12/42		6.5

		USGS		10107500		10/13/42		7.7

		USGS		10107500		10/14/42		8

		USGS		10107500		10/15/42		8.9

		USGS		10107500		10/16/42		8.5

		USGS		10107500		10/17/42		8

		USGS		10107500		10/18/42		8.5

		USGS		10107500		10/19/42		8

		USGS		10107500		10/20/42		7.7

		USGS		10107500		10/21/42		7.4

		USGS		10107500		10/22/42		6.8

		USGS		10107500		10/23/42		6.8

		USGS		10107500		10/24/42		6.5

		USGS		10107500		10/25/42		6.5

		USGS		10107500		10/26/42		6.2

		USGS		10107500		10/27/42		6.2

		USGS		10107500		10/28/42		7.4

		USGS		10107500		10/29/42		5.9

		USGS		10107500		10/30/42		5

		USGS		10107500		10/31/42		4.4

		USGS		10107500		11/1/42		4.2

		USGS		10107500		11/2/42		4.2

		USGS		10107500		11/3/42		3.9

		USGS		10107500		11/4/42		3.9

		USGS		10107500		11/5/42		3.6

		USGS		10107500		11/6/42		3.3

		USGS		10107500		11/7/42		3

		USGS		10107500		11/8/42		2.8

		USGS		10107500		11/9/42		2.8

		USGS		10107500		11/10/42		2.5

		USGS		10107500		11/11/42		2.2

		USGS		10107500		11/12/42		2.2

		USGS		10107500		11/13/42		3

		USGS		10107500		11/14/42		6.8

		USGS		10107500		11/15/42		7.1

		USGS		10107500		11/16/42		7.1

		USGS		10107500		11/17/42		7.4

		USGS		10107500		11/18/42		7.7

		USGS		10107500		11/19/42		8.9

		USGS		10107500		11/20/42		8

		USGS		10107500		11/21/42		8

		USGS		10107500		11/22/42		7.7

		USGS		10107500		11/23/42		7.4

		USGS		10107500		11/24/42		7.4

		USGS		10107500		11/25/42		5.9

		USGS		10107500		11/26/42		3.9

		USGS		10107500		11/27/42		4.4

		USGS		10107500		11/28/42		4.2

		USGS		10107500		11/29/42		4.2

		USGS		10107500		11/30/42		4.4

		USGS		10107500		12/1/42		4.2

		USGS		10107500		12/2/42		4.4

		USGS		10107500		12/3/42		4.4

		USGS		10107500		12/4/42		4.4

		USGS		10107500		12/5/42		4.4

		USGS		10107500		12/6/42		4.4

		USGS		10107500		12/7/42		4.4

		USGS		10107500		12/8/42		4.4

		USGS		10107500		12/9/42		4.4

		USGS		10107500		12/10/42		4.4

		USGS		10107500		12/11/42		4.4

		USGS		10107500		12/12/42		4.7

		USGS		10107500		12/13/42		4.7

		USGS		10107500		12/14/42		4.2

		USGS		10107500		12/15/42		4.2

		USGS		10107500		12/16/42		4.2

		USGS		10107500		12/17/42		4.2

		USGS		10107500		12/18/42		4.4

		USGS		10107500		12/19/42		4.4

		USGS		10107500		12/20/42		4.4

		USGS		10107500		12/21/42		4.4

		USGS		10107500		12/22/42		4.4

		USGS		10107500		12/23/42		4.7

		USGS		10107500		12/24/42		5

		USGS		10107500		12/25/42		5

		USGS		10107500		12/26/42		4.4

		USGS		10107500		12/27/42		2.2

		USGS		10107500		12/28/42		2.1

		USGS		10107500		12/29/42		2.1

		USGS		10107500		12/30/42		2

		USGS		10107500		12/31/42		2

		USGS		10107500		1/1/43		2.2

		USGS		10107500		1/2/43		2.1

		USGS		10107500		1/3/43		2

		USGS		10107500		1/4/43		2

		USGS		10107500		1/5/43		2

		USGS		10107500		1/6/43		2

		USGS		10107500		1/7/43		2

		USGS		10107500		1/8/43		2

		USGS		10107500		1/9/43		1.8

		USGS		10107500		1/10/43		1.8

		USGS		10107500		1/11/43		1.8

		USGS		10107500		1/12/43		1.8

		USGS		10107500		1/13/43		1.8

		USGS		10107500		1/14/43		2

		USGS		10107500		1/15/43		2

		USGS		10107500		1/16/43		1.8

		USGS		10107500		1/17/43		1.8

		USGS		10107500		1/18/43		1.8

		USGS		10107500		1/19/43		2.1

		USGS		10107500		1/20/43		4.4

		USGS		10107500		1/21/43		4.7

		USGS		10107500		1/22/43		5

		USGS		10107500		1/23/43		6.5

		USGS		10107500		1/24/43		5.9

		USGS		10107500		1/25/43		5.3

		USGS		10107500		1/26/43		4.4

		USGS		10107500		1/27/43		6.2

		USGS		10107500		1/28/43		6.5

		USGS		10107500		1/29/43		27

		USGS		10107500		1/30/43		45

		USGS		10107500		1/31/43		46

		USGS		10107500		2/1/43		46

		USGS		10107500		2/2/43		46

		USGS		10107500		2/3/43		49

		USGS		10107500		2/4/43		51

		USGS		10107500		2/5/43		51

		USGS		10107500		2/6/43		51

		USGS		10107500		2/7/43		51

		USGS		10107500		2/8/43		53

		USGS		10107500		2/9/43		55

		USGS		10107500		2/10/43		54

		USGS		10107500		2/11/43		54

		USGS		10107500		2/12/43		53

		USGS		10107500		2/13/43		52

		USGS		10107500		2/14/43		52

		USGS		10107500		2/15/43		52

		USGS		10107500		2/16/43		51

		USGS		10107500		2/17/43		51

		USGS		10107500		2/18/43		53

		USGS		10107500		2/19/43		54

		USGS		10107500		2/20/43		57

		USGS		10107500		2/21/43		59

		USGS		10107500		2/22/43		70

		USGS		10107500		2/23/43		113

		USGS		10107500		2/24/43		121

		USGS		10107500		2/25/43		113

		USGS		10107500		2/26/43		104

		USGS		10107500		2/27/43		95

		USGS		10107500		2/28/43		89

		USGS		10107500		3/1/43		85

		USGS		10107500		3/2/43		81

		USGS		10107500		3/3/43		76

		USGS		10107500		3/4/43		73

		USGS		10107500		3/5/43		74

		USGS		10107500		3/6/43		72

		USGS		10107500		3/7/43		70

		USGS		10107500		3/8/43		88

		USGS		10107500		3/9/43		166

		USGS		10107500		3/10/43		171

		USGS		10107500		3/11/43		162

		USGS		10107500		3/12/43		155

		USGS		10107500		3/13/43		149

		USGS		10107500		3/14/43		155

		USGS		10107500		3/15/43		167

		USGS		10107500		3/16/43		160

		USGS		10107500		3/17/43		151

		USGS		10107500		3/18/43		137

		USGS		10107500		3/19/43		124

		USGS		10107500		3/20/43		111

		USGS		10107500		3/21/43		102

		USGS		10107500		3/22/43		96

		USGS		10107500		3/23/43		95

		USGS		10107500		3/24/43		102

		USGS		10107500		3/25/43		113

		USGS		10107500		3/26/43		125

		USGS		10107500		3/27/43		124

		USGS		10107500		3/28/43		155

		USGS		10107500		3/29/43		213

		USGS		10107500		3/30/43		235

		USGS		10107500		3/31/43		255

		USGS		10107500		4/1/43		307

		USGS		10107500		4/2/43		285

		USGS		10107500		4/3/43		291

		USGS		10107500		4/4/43		298

		USGS		10107500		4/5/43		316

		USGS		10107500		4/6/43		328

		USGS		10107500		4/7/43		342

		USGS		10107500		4/8/43		352

		USGS		10107500		4/9/43		359

		USGS		10107500		4/10/43		364

		USGS		10107500		4/11/43		359

		USGS		10107500		4/12/43		352

		USGS		10107500		4/13/43		333

		USGS		10107500		4/14/43		330

		USGS		10107500		4/15/43		347

		USGS		10107500		4/16/43		376
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		USGS		10107500		10/10/48		8

		USGS		10107500		10/11/48		6.6

		USGS		10107500		10/12/48		7.7

		USGS		10107500		10/13/48		7.4

		USGS		10107500		10/14/48		7.7

		USGS		10107500		10/15/48		7.7

		USGS		10107500		10/16/48		6.3

		USGS		10107500		10/17/48		2.2

		USGS		10107500		10/18/48		2.1

		USGS		10107500		10/19/48		2.1

		USGS		10107500		10/20/48		2.2

		USGS		10107500		10/21/48		2.2

		USGS		10107500		10/22/48		2.2

		USGS		10107500		10/23/48		2.1

		USGS		10107500		10/24/48		2.1

		USGS		10107500		10/25/48		2.1

		USGS		10107500		10/26/48		2.1

		USGS		10107500		10/27/48		2.1

		USGS		10107500		10/28/48		2.1

		USGS		10107500		10/29/48		2.1

		USGS		10107500		10/30/48		2.1

		USGS		10107500		10/31/48		1.9

		USGS		10107500		11/1/48		1.7

		USGS		10107500		11/2/48		2.2

		USGS		10107500		11/3/48		2.1

		USGS		10107500		11/4/48		1.7

		USGS		10107500		11/5/48		1.5

		USGS		10107500		11/6/48		1.6

		USGS		10107500		11/7/48		1.6

		USGS		10107500		11/8/48		1.5

		USGS		10107500		11/9/48		1.5

		USGS		10107500		11/10/48		1.5

		USGS		10107500		11/11/48		1.5

		USGS		10107500		11/12/48		1.5

		USGS		10107500		11/13/48		1.5

		USGS		10107500		11/14/48		1.5

		USGS		10107500		11/15/48		1.3

		USGS		10107500		11/16/48		1.6

		USGS		10107500		11/17/48		1.9

		USGS		10107500		11/18/48		1.7

		USGS		10107500		11/19/48		1.7

		USGS		10107500		11/20/48		1.7

		USGS		10107500		11/21/48		1.9

		USGS		10107500		11/22/48		1.9

		USGS		10107500		11/23/48		1.9

		USGS		10107500		11/24/48		2.1

		USGS		10107500		11/25/48		2.1

		USGS		10107500		11/26/48		2.4

		USGS		10107500		11/27/48		3.3

		USGS		10107500		11/28/48		3.5

		USGS		10107500		11/29/48		25

		USGS		10107500		11/30/48		36

		USGS		10107500		12/1/48		44

		USGS		10107500		12/2/48		45

		USGS		10107500		12/3/48		49

		USGS		10107500		12/4/48		54

		USGS		10107500		12/5/48		62

		USGS		10107500		12/6/48		65

		USGS		10107500		12/7/48		65

		USGS		10107500		12/8/48		65

		USGS		10107500		12/9/48		62

		USGS		10107500		12/10/48		62

		USGS		10107500		12/11/48		69

		USGS		10107500		12/12/48		72

		USGS		10107500		12/13/48		62

		USGS		10107500		12/14/48		56

		USGS		10107500		12/15/48		61

		USGS		10107500		12/16/48		61

		USGS		10107500		12/17/48		59

		USGS		10107500		12/18/48		61

		USGS		10107500		12/19/48		62

		USGS		10107500		12/20/48		61

		USGS		10107500		12/21/48		62

		USGS		10107500		12/22/48		61

		USGS		10107500		12/23/48		58

		USGS		10107500		12/24/48		58

		USGS		10107500		12/25/48		57

		USGS		10107500		12/26/48		56

		USGS		10107500		12/27/48		57

		USGS		10107500		12/28/48		59

		USGS		10107500		12/29/48		61

		USGS		10107500		12/30/48		61

		USGS		10107500		12/31/48		61

		USGS		10107500		1/1/49		62

		USGS		10107500		1/2/49		63

		USGS		10107500		1/3/49		61

		USGS		10107500		1/4/49		58

		USGS		10107500		1/5/49		56

		USGS		10107500		1/6/49		54

		USGS		10107500		1/7/49		54

		USGS		10107500		1/8/49		56

		USGS		10107500		1/9/49		57

		USGS		10107500		1/10/49		57

		USGS		10107500		1/11/49		57

		USGS		10107500		1/12/49		56

		USGS		10107500		1/13/49		57

		USGS		10107500		1/14/49		58

		USGS		10107500		1/15/49		59

		USGS		10107500		1/16/49		59

		USGS		10107500		1/17/49		59

		USGS		10107500		1/18/49		59

		USGS		10107500		1/19/49		57

		USGS		10107500		1/20/49		54

		USGS		10107500		1/21/49		56

		USGS		10107500		1/22/49		56

		USGS		10107500		1/23/49		56

		USGS		10107500		1/24/49		56

		USGS		10107500		1/25/49		50

		USGS		10107500		1/26/49		48

		USGS		10107500		1/27/49		50

		USGS		10107500		1/28/49		54

		USGS		10107500		1/29/49		52

		USGS		10107500		1/30/49		54

		USGS		10107500		1/31/49		54

		USGS		10107500		2/1/49		54

		USGS		10107500		2/2/49		54

		USGS		10107500		2/3/49		54

		USGS		10107500		2/4/49		54

		USGS		10107500		2/5/49		54

		USGS		10107500		2/6/49		53

		USGS		10107500		2/7/49		52

		USGS		10107500		2/8/49		54

		USGS		10107500		2/9/49		53

		USGS		10107500		2/10/49		51

		USGS		10107500		2/11/49		54

		USGS		10107500		2/12/49		54

		USGS		10107500		2/13/49		52

		USGS		10107500		2/14/49		52

		USGS		10107500		2/15/49		56

		USGS		10107500		2/16/49		56

		USGS		10107500		2/17/49		56

		USGS		10107500		2/18/49		60

		USGS		10107500		2/19/49		61

		USGS		10107500		2/20/49		62

		USGS		10107500		2/21/49		62

		USGS		10107500		2/22/49		63

		USGS		10107500		2/23/49		63

		USGS		10107500		2/24/49		63

		USGS		10107500		2/25/49		75

		USGS		10107500		2/26/49		90

		USGS		10107500		2/27/49		82

		USGS		10107500		2/28/49		78

		USGS		10107500		3/1/49		75

		USGS		10107500		3/2/49		73

		USGS		10107500		3/3/49		75

		USGS		10107500		3/4/49		78

		USGS		10107500		3/5/49		79

		USGS		10107500		3/6/49		79

		USGS		10107500		3/7/49		79

		USGS		10107500		3/8/49		82

		USGS		10107500		3/9/49		80

		USGS		10107500		3/10/49		80

		USGS		10107500		3/11/49		85

		USGS		10107500		3/12/49		91

		USGS		10107500		3/13/49		96

		USGS		10107500		3/14/49		98

		USGS		10107500		3/15/49		108

		USGS		10107500		3/16/49		123

		USGS		10107500		3/17/49		139

		USGS		10107500		3/18/49		149

		USGS		10107500		3/19/49		165

		USGS		10107500		3/20/49		202

		USGS		10107500		3/21/49		191

		USGS		10107500		3/22/49		179

		USGS		10107500		3/23/49		172

		USGS		10107500		3/24/49		155

		USGS		10107500		3/25/49		138

		USGS		10107500		3/26/49		130

		USGS		10107500		3/27/49		123

		USGS		10107500		3/28/49		118

		USGS		10107500		3/29/49		110

		USGS		10107500		3/30/49		101

		USGS		10107500		3/31/49		98

		USGS		10107500		4/1/49		108

		USGS		10107500		4/2/49		103

		USGS		10107500		4/3/49		101

		USGS		10107500		4/4/49		111

		USGS		10107500		4/5/49		132

		USGS		10107500		4/6/49		168

		USGS		10107500		4/7/49		218

		USGS		10107500		4/8/49		285

		USGS		10107500		4/9/49		315

		USGS		10107500		4/10/49		319

		USGS		10107500		4/11/49		322

		USGS		10107500		4/12/49		353

		USGS		10107500		4/13/49		408

		USGS		10107500		4/14/49		408

		USGS		10107500		4/15/49		371

		USGS		10107500		4/16/49		364

		USGS		10107500		4/17/49		397

		USGS		10107500		4/18/49		423

		USGS		10107500		4/19/49		470

		USGS		10107500		4/20/49		662

		USGS		10107500		4/21/49		698

		USGS		10107500		4/22/49		573

		USGS		10107500		4/23/49		581

		USGS		10107500		4/24/49		626

		USGS		10107500		4/25/49		622

		USGS		10107500		4/26/49		553

		USGS		10107500		4/27/49		501

		USGS		10107500		4/28/49		450

		USGS		10107500		4/29/49		394

		USGS		10107500		4/30/49		218

		USGS		10107500		5/1/49		147

		USGS		10107500		5/2/49		70

		USGS		10107500		5/3/49		6

		USGS		10107500		5/4/49		5.6

		USGS		10107500		5/5/49		6.3

		USGS		10107500		5/6/49		5.2

		USGS		10107500		5/7/49		4.9

		USGS		10107500		5/8/49		49

		USGS		10107500		5/9/49		191

		USGS		10107500		5/10/49		250

		USGS		10107500		5/11/49		232

		USGS		10107500		5/12/49		229

		USGS		10107500		5/13/49		232

		USGS		10107500		5/14/49		218

		USGS		10107500		5/15/49		215

		USGS		10107500		5/16/49		196

		USGS		10107500		5/17/49		218

		USGS		10107500		5/18/49		308

		USGS		10107500		5/19/49		639

		USGS		10107500		5/20/49		434

		USGS		10107500		5/21/49		401

		USGS		10107500		5/22/49		454

		USGS		10107500		5/23/49		416

		USGS		10107500		5/24/49		382

		USGS		10107500		5/25/49		364

		USGS		10107500		5/26/49		275

		USGS		10107500		5/27/49		247

		USGS		10107500		5/28/49		250

		USGS		10107500		5/29/49		244

		USGS		10107500		5/30/49		235

		USGS		10107500		5/31/49		235

		USGS		10107500		6/1/49		247

		USGS		10107500		6/2/49		124

		USGS		10107500		6/3/49		58

		USGS		10107500		6/4/49		94

		USGS		10107500		6/5/49		122

		USGS		10107500		6/6/49		138

		USGS		10107500		6/7/49		136

		USGS		10107500		6/8/49		116

		USGS		10107500		6/9/49		101

		USGS		10107500		6/10/49		85

		USGS		10107500		6/11/49		68

		USGS		10107500		6/12/49		54

		USGS		10107500		6/13/49		41

		USGS		10107500		6/14/49		26

		USGS		10107500		6/15/49		14

		USGS		10107500		6/16/49		13

		USGS		10107500		6/17/49		13

		USGS		10107500		6/18/49		13

		USGS		10107500		6/19/49		11

		USGS		10107500		6/20/49		9.1

		USGS		10107500		6/21/49		9.8

		USGS		10107500		6/22/49		9.8

		USGS		10107500		6/23/49		9.1

		USGS		10107500		6/24/49		8.8

		USGS		10107500		6/25/49		9.1

		USGS		10107500		6/26/49		11

		USGS		10107500		6/27/49		10

		USGS		10107500		6/28/49		9.1

		USGS		10107500		6/29/49		9.1

		USGS		10107500		6/30/49		9.1

		USGS		10107500		7/1/49		8.4

		USGS		10107500		7/2/49		8.4

		USGS		10107500		7/3/49		9.1

		USGS		10107500		7/4/49		9.4

		USGS		10107500		7/5/49		9.4

		USGS		10107500		7/6/49		8.4

		USGS		10107500		7/7/49		7.4

		USGS		10107500		7/8/49		6.3

		USGS		10107500		7/9/49		5.6

		USGS		10107500		7/10/49		3.8

		USGS		10107500		7/11/49		3.5

		USGS		10107500		7/12/49		3.5

		USGS		10107500		7/13/49		6

		USGS		10107500		7/14/49		4.6

		USGS		10107500		7/15/49		4.2

		USGS		10107500		7/16/49		4.9

		USGS		10107500		7/17/49		3.1

		USGS		10107500		7/18/49		2.6

		USGS		10107500		7/19/49		3.1

		USGS		10107500		7/20/49		4.6

		USGS		10107500		7/21/49		3.3

		USGS		10107500		7/22/49		3.3

		USGS		10107500		7/23/49		2.1

		USGS		10107500		7/24/49		2.2

		USGS		10107500		7/25/49		2.1

		USGS		10107500		7/26/49		1.9

		USGS		10107500		7/27/49		1.5

		USGS		10107500		7/28/49		1.9

		USGS		10107500		7/29/49		5.2

		USGS		10107500		7/30/49		5.2

		USGS		10107500		7/31/49		4.9

		USGS		10107500		8/1/49		4.6

		USGS		10107500		8/2/49		3.5

		USGS		10107500		8/3/49		4.2

		USGS		10107500		8/4/49		5.2

		USGS		10107500		8/5/49		5.6

		USGS		10107500		8/6/49		4.2

		USGS		10107500		8/7/49		4.6

		USGS		10107500		8/8/49		4.6

		USGS		10107500		8/9/49		6

		USGS		10107500		8/10/49		3.5

		USGS		10107500		8/11/49		5.6

		USGS		10107500		8/12/49		3.8

		USGS		10107500		8/13/49		3.1

		USGS		10107500		8/14/49		4.2

		USGS		10107500		8/15/49		4.6

		USGS		10107500		8/16/49		2.4

		USGS		10107500		8/17/49		2.6

		USGS		10107500		8/18/49		3.3

		USGS		10107500		8/19/49		6.3

		USGS		10107500		8/20/49		7.4

		USGS		10107500		8/21/49		8

		USGS		10107500		8/22/49		7.4

		USGS		10107500		8/23/49		6

		USGS		10107500		8/24/49		7.7

		USGS		10107500		8/25/49		7.4

		USGS		10107500		8/26/49		7.3

		USGS		10107500		8/27/49		7.1

		USGS		10107500		8/28/49		6.9

		USGS		10107500		8/29/49		6.8

		USGS		10107500		8/30/49		6.6

		USGS		10107500		8/31/49		6.5

		USGS		10107500		9/1/49		6.3

		USGS		10107500		9/2/49		6.2

		USGS		10107500		9/3/49		6

		USGS		10107500		9/4/49		5.9

		USGS		10107500		9/5/49		5.7

		USGS		10107500		9/6/49		5.6

		USGS		10107500		9/7/49		5.4

		USGS		10107500		9/8/49		5.3

		USGS		10107500		9/9/49		5.1

		USGS		10107500		9/10/49		4.9

		USGS		10107500		9/11/49		4.8

		USGS		10107500		9/12/49		4.6

		USGS		10107500		9/13/49		4.5

		USGS		10107500		9/14/49		4.4

		USGS		10107500		9/15/49		4.2

		USGS		10107500		9/16/49		5.6

		USGS		10107500		9/17/49		7

		USGS		10107500		9/18/49		6.6

		USGS		10107500		9/19/49		7

		USGS		10107500		9/20/49		6

		USGS		10107500		9/21/49		5.6

		USGS		10107500		9/22/49		4.9

		USGS		10107500		9/23/49		4.6

		USGS		10107500		9/24/49		4.9

		USGS		10107500		9/25/49		6.6

		USGS		10107500		9/26/49		5.2

		USGS		10107500		9/27/49		4.2

		USGS		10107500		9/28/49		4.9

		USGS		10107500		9/29/49		5.6

		USGS		10107500		9/30/49		3.5

		USGS		10107500		10/1/49		4.6

		USGS		10107500		10/2/49		16

		USGS		10107500		10/3/49		16

		USGS		10107500		10/4/49		15

		USGS		10107500		10/5/49		15

		USGS		10107500		10/6/49		13

		USGS		10107500		10/7/49		3

		USGS		10107500		10/8/49		3.1

		USGS		10107500		10/9/49		2.8

		USGS		10107500		10/10/49		3

		USGS		10107500		10/11/49		2.6

		USGS		10107500		10/12/49		2.8

		USGS		10107500		10/13/49		2.5

		USGS		10107500		10/14/49		2.5

		USGS		10107500		10/15/49		2.5

		USGS		10107500		10/16/49		2

		USGS		10107500		10/17/49		2

		USGS		10107500		10/18/49		2

		USGS		10107500		10/19/49		2

		USGS		10107500		10/20/49		2

		USGS		10107500		10/21/49		1.8

		USGS		10107500		10/22/49		1.8

		USGS		10107500		10/23/49		1.8

		USGS		10107500		10/24/49		1.8

		USGS		10107500		10/25/49		1.8

		USGS		10107500		10/26/49		1.6

		USGS		10107500		10/27/49		1.6

		USGS		10107500		10/28/49		1.6

		USGS		10107500		10/29/49		1.6

		USGS		10107500		10/30/49		1.6

		USGS		10107500		10/31/49		1.6

		USGS		10107500		11/1/49		1.5

		USGS		10107500		11/2/49		1.5

		USGS		10107500		11/3/49		1.5

		USGS		10107500		11/4/49		1.5

		USGS		10107500		11/5/49		1.5

		USGS		10107500		11/6/49		1.5

		USGS		10107500		11/7/49		1.5

		USGS		10107500		11/8/49		1.5

		USGS		10107500		11/9/49		1.4

		USGS		10107500		11/10/49		1.9

		USGS		10107500		11/11/49		1.8

		USGS		10107500		11/12/49		1.6
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		USGS		10107500		6/13/56		2.5

		USGS		10107500		6/14/56		2.5

		USGS		10107500		6/15/56		2.5

		USGS		10107500		6/16/56		2.7

		USGS		10107500		6/17/56		3.2

		USGS		10107500		6/18/56		4.6

		USGS		10107500		6/19/56		3.6

		USGS		10107500		6/20/56		3.4

		USGS		10107500		6/21/56		3.4

		USGS		10107500		6/22/56		3.2
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		USGS		10107500		6/24/56		3.2

		USGS		10107500		6/25/56		3.2

		USGS		10107500		6/26/56		3.4

		USGS		10107500		6/27/56		4.6

		USGS		10107500		6/28/56		4.1

		USGS		10107500		6/29/56		2.9

		USGS		10107500		6/30/56		2.9

		USGS		10107500		7/1/56		2.7

		USGS		10107500		7/2/56		2.7

		USGS		10107500		7/3/56		2.7

		USGS		10107500		7/4/56		2.7

		USGS		10107500		7/5/56		2.9

		USGS		10107500		7/6/56		2.9

		USGS		10107500		7/7/56		3.2

		USGS		10107500		7/8/56		3.2

		USGS		10107500		7/9/56		3.2

		USGS		10107500		7/10/56		2.7

		USGS		10107500		7/11/56		3.2

		USGS		10107500		7/12/56		2.5
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		USGS		10107500		7/25/56		1.2
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		USGS		10107500		8/13/56		1.4
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		USGS		10107500		8/19/56		1.4
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		USGS		10107500		9/24/56		1.2

		USGS		10107500		9/25/56		1.3

		USGS		10107500		9/26/56		1.2

		USGS		10107500		9/27/56		1

		USGS		10107500		9/28/56		1

		USGS		10107500		9/29/56		1

		USGS		10107500		9/30/56		1
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		USGS		10107500		10/2/56		1
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		USGS		10107500		10/5/56		8.1

		USGS		10107500		10/6/56		7.8

		USGS		10107500		10/7/56		7.4

		USGS		10107500		10/8/56		7.1

		USGS		10107500		10/9/56		7.1

		USGS		10107500		10/10/56		6.7

		USGS		10107500		10/11/56		6.7

		USGS		10107500		10/12/56		7.1

		USGS		10107500		10/13/56		7.4

		USGS		10107500		10/14/56		7.1

		USGS		10107500		10/15/56		6.7

		USGS		10107500		10/16/56		6.7

		USGS		10107500		10/17/56		6.1

		USGS		10107500		10/18/56		6.1

		USGS		10107500		10/19/56		5.4

		USGS		10107500		10/20/56		4.7

		USGS		10107500		10/21/56		4.7

		USGS		10107500		10/22/56		4.5

		USGS		10107500		10/23/56		4.5

		USGS		10107500		10/24/56		4.5

		USGS		10107500		10/25/56		4.2

		USGS		10107500		10/26/56		4.2

		USGS		10107500		10/27/56		4.5

		USGS		10107500		10/28/56		4.5

		USGS		10107500		10/29/56		4.5

		USGS		10107500		10/30/56		4.2

		USGS		10107500		10/31/56		4.5

		USGS		10107500		11/1/56		4.5

		USGS		10107500		11/2/56		3

		USGS		10107500		11/3/56		0.8

		USGS		10107500		11/4/56		0.8

		USGS		10107500		11/5/56		0.8

		USGS		10107500		11/6/56		0.7

		USGS		10107500		11/7/56		0.6

		USGS		10107500		11/8/56		0.6

		USGS		10107500		11/9/56		0.6

		USGS		10107500		11/10/56		0.5

		USGS		10107500		11/11/56		0.5

		USGS		10107500		11/12/56		0.4

		USGS		10107500		11/13/56		0.4

		USGS		10107500		11/14/56		0.3

		USGS		10107500		11/15/56		0.3

		USGS		10107500		11/16/56		0.3

		USGS		10107500		11/17/56		0.3

		USGS		10107500		11/18/56		0.3

		USGS		10107500		11/19/56		0.3

		USGS		10107500		11/20/56		0.3

		USGS		10107500		11/21/56		0.3

		USGS		10107500		11/22/56		0.3

		USGS		10107500		11/23/56		0.3

		USGS		10107500		11/24/56		0.3

		USGS		10107500		11/25/56		0.3

		USGS		10107500		11/26/56		0.3

		USGS		10107500		11/27/56		0.3

		USGS		10107500		11/28/56		0.3

		USGS		10107500		11/29/56		0.3

		USGS		10107500		11/30/56		0.4

		USGS		10107500		12/1/56		0.4

		USGS		10107500		12/2/56		0.4

		USGS		10107500		12/3/56		0.3

		USGS		10107500		12/4/56		0.3

		USGS		10107500		12/5/56		0.3

		USGS		10107500		12/6/56		0.3

		USGS		10107500		12/7/56		0.3

		USGS		10107500		12/8/56		0.4

		USGS		10107500		12/9/56		0.8
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		USGS		10107500		12/14/56		1.5

		USGS		10107500		12/15/56		1.3

		USGS		10107500		12/16/56		1.3

		USGS		10107500		12/17/56		1.5

		USGS		10107500		12/18/56		1.5

		USGS		10107500		12/19/56		1.5

		USGS		10107500		12/20/56		1.5

		USGS		10107500		12/21/56		1.6

		USGS		10107500		12/22/56		1.6

		USGS		10107500		12/23/56		1.9

		USGS		10107500		12/24/56		9.4

		USGS		10107500		12/25/56		24

		USGS		10107500		12/26/56		35

		USGS		10107500		12/27/56		40

		USGS		10107500		12/28/56		42

		USGS		10107500		12/29/56		46

		USGS		10107500		12/30/56		48

		USGS		10107500		12/31/56		50

		USGS		10107500		1/1/57		50

		USGS		10107500		1/2/57		51

		USGS		10107500		1/3/57		52

		USGS		10107500		1/4/57		53

		USGS		10107500		1/5/57		53

		USGS		10107500		1/6/57		53

		USGS		10107500		1/7/57		53
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		USGS		10107500		1/15/57		58

		USGS		10107500		1/16/57		57

		USGS		10107500		1/17/57		55

		USGS		10107500		1/18/57		54

		USGS		10107500		1/19/57		55

		USGS		10107500		1/20/57		57

		USGS		10107500		1/21/57		60

		USGS		10107500		1/22/57		58

		USGS		10107500		1/23/57		57
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		USGS		10107500		1/26/57		56
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		USGS		10107500		1/29/57		54
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		USGS		10107500		1/31/57		52

		USGS		10107500		2/1/57		53

		USGS		10107500		2/2/57		55

		USGS		10107500		2/3/57		55

		USGS		10107500		2/4/57		54

		USGS		10107500		2/5/57		53

		USGS		10107500		2/6/57		53

		USGS		10107500		2/7/57		54

		USGS		10107500		2/8/57		54

		USGS		10107500		2/9/57		54

		USGS		10107500		2/10/57		54

		USGS		10107500		2/11/57		54

		USGS		10107500		2/12/57		54

		USGS		10107500		2/13/57		55

		USGS		10107500		2/14/57		57

		USGS		10107500		2/15/57		61
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		USGS		10107500		2/17/57		65

		USGS		10107500		2/18/57		64

		USGS		10107500		2/19/57		64

		USGS		10107500		2/20/57		73

		USGS		10107500		2/21/57		120

		USGS		10107500		2/22/57		138

		USGS		10107500		2/23/57		179

		USGS		10107500		2/24/57		257

		USGS		10107500		2/25/57		266

		USGS		10107500		2/26/57		269

		USGS		10107500		2/27/57		253

		USGS		10107500		2/28/57		233

		USGS		10107500		3/1/57		212

		USGS		10107500		3/2/57		181

		USGS		10107500		3/3/57		163

		USGS		10107500		3/4/57		146

		USGS		10107500		3/5/57		138
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		USGS		10107500		3/24/57		3
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		USGS		10107500		4/1/57		91
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		USGS		10107500		4/4/57		86
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		USGS		10107500		4/27/57		298
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		# U.S. Geological Survey

		# National Water Information System

		# Retrieved: 2002-04-29 17:45:26 EDT

		#

		# This file contains published daily mean streamflow data.

		#

		# Further Descriptions of the dv_cd column can be found at:

		# http://water.usgs.gov/nwis/help?codes_help#dv_cd

		#

		#

		# This information includes the following fields:

		#

		#  agency_cd   Agency Code

		#  site_no     USGS station number

		#  dv_dt       date of daily mean streamflow

		#  dv_va       daily mean streamflow value, in cubic-feet per-second

		#  dv_cd       daily mean streamflow value qualification code

		#

		# Sites in this file include:

		#  USGS 10107500 LITTLE BEAR RIVER NEAR HYRUM, UTAH

		#

		#

		agency_cd		site_no		dv_dt		dv_va		dv_cd

		5s		15s		10d		12n		3s

		USGS		10107500		1/1/60		2

		USGS		10107500		1/2/60		2.2

		USGS		10107500		1/3/60		2.2

		USGS		10107500		1/4/60		2.3

		USGS		10107500		1/5/60		2.3

		USGS		10107500		1/6/60		2.3

		USGS		10107500		1/7/60		2.5

		USGS		10107500		1/8/60		2.5

		USGS		10107500		1/9/60		2.5

		USGS		10107500		1/10/60		2.5

		USGS		10107500		1/11/60		2.5

		USGS		10107500		1/12/60		3.7

		USGS		10107500		1/13/60		6.7

		USGS		10107500		1/14/60		12

		USGS		10107500		1/15/60		21

		USGS		10107500		1/16/60		25

		USGS		10107500		1/17/60		28

		USGS		10107500		1/18/60		28

		USGS		10107500		1/19/60		28

		USGS		10107500		1/20/60		31

		USGS		10107500		1/21/60		34

		USGS		10107500		1/22/60		36

		USGS		10107500		1/23/60		37

		USGS		10107500		1/24/60		39

		USGS		10107500		1/25/60		40

		USGS		10107500		1/26/60		41

		USGS		10107500		1/27/60		45

		USGS		10107500		1/28/60		46

		USGS		10107500		1/29/60		45

		USGS		10107500		1/30/60		45

		USGS		10107500		1/31/60		45

		USGS		10107500		2/1/60		46

		USGS		10107500		2/2/60		47

		USGS		10107500		2/3/60		46

		USGS		10107500		2/4/60		46

		USGS		10107500		2/5/60		45

		USGS		10107500		2/6/60		46

		USGS		10107500		2/7/60		47

		USGS		10107500		2/8/60		52

		USGS		10107500		2/9/60		57

		USGS		10107500		2/10/60		61

		USGS		10107500		2/11/60		59

		USGS		10107500		2/12/60		56

		USGS		10107500		2/13/60		54

		USGS		10107500		2/14/60		54

		USGS		10107500		2/15/60		52

		USGS		10107500		2/16/60		52

		USGS		10107500		2/17/60		51

		USGS		10107500		2/18/60		50

		USGS		10107500		2/19/60		49

		USGS		10107500		2/20/60		48

		USGS		10107500		2/21/60		49

		USGS		10107500		2/22/60		50

		USGS		10107500		2/23/60		48

		USGS		10107500		2/24/60		47

		USGS		10107500		2/25/60		48

		USGS		10107500		2/26/60		44

		USGS		10107500		2/27/60		44

		USGS		10107500		2/28/60		43

		USGS		10107500		2/29/60		41

		USGS		10107500		3/1/60		42

		USGS		10107500		3/2/60		43

		USGS		10107500		3/3/60		44

		USGS		10107500		3/4/60		46

		USGS		10107500		3/5/60		50

		USGS		10107500		3/6/60		53

		USGS		10107500		3/7/60		60

		USGS		10107500		3/8/60		74

		USGS		10107500		3/9/60		37

		USGS		10107500		3/10/60		5.7

		USGS		10107500		3/11/60		5

		USGS		10107500		3/12/60		5

		USGS		10107500		3/13/60		4.7

		USGS		10107500		3/14/60		4.7

		USGS		10107500		3/15/60		4.7

		USGS		10107500		3/16/60		4.7

		USGS		10107500		3/17/60		4.7

		USGS		10107500		3/18/60		4.7

		USGS		10107500		3/19/60		5

		USGS		10107500		3/20/60		5

		USGS		10107500		3/21/60		5

		USGS		10107500		3/22/60		6.1

		USGS		10107500		3/23/60		70

		USGS		10107500		3/24/60		287

		USGS		10107500		3/25/60		269

		USGS		10107500		3/26/60		130

		USGS		10107500		3/27/60		150

		USGS		10107500		3/28/60		189

		USGS		10107500		3/29/60		181

		USGS		10107500		3/30/60		134

		USGS		10107500		3/31/60		105

		USGS		10107500		4/1/60		77

		USGS		10107500		4/2/60		21

		USGS		10107500		4/3/60		8.5

		USGS		10107500		4/4/60		6.7

		USGS		10107500		4/5/60		70

		USGS		10107500		4/6/60		201

		USGS		10107500		4/7/60		207

		USGS		10107500		4/8/60		216

		USGS		10107500		4/9/60		253

		USGS		10107500		4/10/60		301

		USGS		10107500		4/11/60		328

		USGS		10107500		4/12/60		324

		USGS		10107500		4/13/60		287

		USGS		10107500		4/14/60		257

		USGS		10107500		4/15/60		231

		USGS		10107500		4/16/60		210

		USGS		10107500		4/17/60		185

		USGS		10107500		4/18/60		169

		USGS		10107500		4/19/60		167

		USGS		10107500		4/20/60		151

		USGS		10107500		4/21/60		142

		USGS		10107500		4/22/60		150

		USGS		10107500		4/23/60		167

		USGS		10107500		4/24/60		185

		USGS		10107500		4/25/60		177

		USGS		10107500		4/26/60		169

		USGS		10107500		4/27/60		171

		USGS		10107500		4/28/60		175

		USGS		10107500		4/29/60		179

		USGS		10107500		4/30/60		165

		USGS		10107500		5/1/60		151

		USGS		10107500		5/2/60		142

		USGS		10107500		5/3/60		142

		USGS		10107500		5/4/60		159

		USGS		10107500		5/5/60		144

		USGS		10107500		5/6/60		110

		USGS		10107500		5/7/60		131

		USGS		10107500		5/8/60		144

		USGS		10107500		5/9/60		159

		USGS		10107500		5/10/60		177

		USGS		10107500		5/11/60		187

		USGS		10107500		5/12/60		193

		USGS		10107500		5/13/60		195

		USGS		10107500		5/14/60		167

		USGS		10107500		5/15/60		115

		USGS		10107500		5/16/60		68

		USGS		10107500		5/17/60		41

		USGS		10107500		5/18/60		23

		USGS		10107500		5/19/60		17

		USGS		10107500		5/20/60		12

		USGS		10107500		5/21/60		8.5

		USGS		10107500		5/22/60		8.1

		USGS		10107500		5/23/60		8.1

		USGS		10107500		5/24/60		8.5

		USGS		10107500		5/25/60		9

		USGS		10107500		5/26/60		7.8

		USGS		10107500		5/27/60		4.2

		USGS		10107500		5/28/60		4.2

		USGS		10107500		5/29/60		4.5

		USGS		10107500		5/30/60		3.7

		USGS		10107500		5/31/60		3.7

		USGS		10107500		6/1/60		3

		USGS		10107500		6/2/60		2.3

		USGS		10107500		6/3/60		2.5

		USGS		10107500		6/4/60		2.5

		USGS		10107500		6/5/60		3

		USGS		10107500		6/6/60		2.3

		USGS		10107500		6/7/60		2.3

		USGS		10107500		6/8/60		1.9

		USGS		10107500		6/9/60		1.9

		USGS		10107500		6/10/60		2.2

		USGS		10107500		6/11/60		1.9

		USGS		10107500		6/12/60		1.7

		USGS		10107500		6/13/60		1.3

		USGS		10107500		6/14/60		1.2

		USGS		10107500		6/15/60		1

		USGS		10107500		6/16/60		0.8

		USGS		10107500		6/17/60		0.7

		USGS		10107500		6/18/60		0.6

		USGS		10107500		6/19/60		0.6

		USGS		10107500		6/20/60		0.6

		USGS		10107500		6/21/60		0.6

		USGS		10107500		6/22/60		0.6

		USGS		10107500		6/23/60		0.6

		USGS		10107500		6/24/60		0.6

		USGS		10107500		6/25/60		0.6

		USGS		10107500		6/26/60		0.6

		USGS		10107500		6/27/60		0.6

		USGS		10107500		6/28/60		0.7

		USGS		10107500		6/29/60		0.6

		USGS		10107500		6/30/60		0.6

		USGS		10107500		7/1/60		0.7

		USGS		10107500		7/2/60		0.7

		USGS		10107500		7/3/60		0.7

		USGS		10107500		7/4/60		0.7

		USGS		10107500		7/5/60		0.7

		USGS		10107500		7/6/60		0.7

		USGS		10107500		7/7/60		0.7

		USGS		10107500		7/8/60		0.7

		USGS		10107500		7/9/60		0.7

		USGS		10107500		7/10/60		0.7

		USGS		10107500		7/11/60		0.7

		USGS		10107500		7/12/60		0.7

		USGS		10107500		7/13/60		0.7

		USGS		10107500		7/14/60		0.7

		USGS		10107500		7/15/60		0.7

		USGS		10107500		7/16/60		0.7

		USGS		10107500		7/17/60		0.7

		USGS		10107500		7/18/60		0.7

		USGS		10107500		7/19/60		0.7

		USGS		10107500		7/20/60		0.8

		USGS		10107500		7/21/60		0.8

		USGS		10107500		7/22/60		0.8

		USGS		10107500		7/23/60		0.8

		USGS		10107500		7/24/60		0.8

		USGS		10107500		7/25/60		0.9

		USGS		10107500		7/26/60		1.3

		USGS		10107500		7/27/60		0.8

		USGS		10107500		7/28/60		0.8

		USGS		10107500		7/29/60		0.8

		USGS		10107500		7/30/60		0.8

		USGS		10107500		7/31/60		0.8

		USGS		10107500		8/1/60		0.8

		USGS		10107500		8/2/60		0.8

		USGS		10107500		8/3/60		0.8

		USGS		10107500		8/4/60		0.8

		USGS		10107500		8/5/60		0.8

		USGS		10107500		8/6/60		0.8

		USGS		10107500		8/7/60		0.8

		USGS		10107500		8/8/60		0.8

		USGS		10107500		8/9/60		0.8

		USGS		10107500		8/10/60		0.8

		USGS		10107500		8/11/60		0.8

		USGS		10107500		8/12/60		0.8

		USGS		10107500		8/13/60		0.8

		USGS		10107500		8/14/60		0.8

		USGS		10107500		8/15/60		0.9

		USGS		10107500		8/16/60		1.2

		USGS		10107500		8/17/60		1.7

		USGS		10107500		8/18/60		1.7

		USGS		10107500		8/19/60		1.2

		USGS		10107500		8/20/60		1

		USGS		10107500		8/21/60		1

		USGS		10107500		8/22/60		1.2

		USGS		10107500		8/23/60		1.6

		USGS		10107500		8/24/60		1.3

		USGS		10107500		8/25/60		1.2

		USGS		10107500		8/26/60		1.2

		USGS		10107500		8/27/60		1

		USGS		10107500		8/28/60		1.5

		USGS		10107500		8/29/60		1.7

		USGS		10107500		8/30/60		1.7

		USGS		10107500		8/31/60		1.7

		USGS		10107500		9/1/60		1.9

		USGS		10107500		9/2/60		1.7

		USGS		10107500		9/3/60		1.7

		USGS		10107500		9/4/60		1.2

		USGS		10107500		9/5/60		0.8

		USGS		10107500		9/6/60		0.8

		USGS		10107500		9/7/60		0.8

		USGS		10107500		9/8/60		0.8

		USGS		10107500		9/9/60		0.8

		USGS		10107500		9/10/60		0.8

		USGS		10107500		9/11/60		0.8

		USGS		10107500		9/12/60		0.8

		USGS		10107500		9/13/60		0.8

		USGS		10107500		9/14/60		0.8

		USGS		10107500		9/15/60		0.8

		USGS		10107500		9/16/60		0.8

		USGS		10107500		9/17/60		0.7

		USGS		10107500		9/18/60		0.7

		USGS		10107500		9/19/60		0.7

		USGS		10107500		9/20/60		0.6

		USGS		10107500		9/21/60		0.6

		USGS		10107500		9/22/60		0.7

		USGS		10107500		9/23/60		0.7

		USGS		10107500		9/24/60		0.7

		USGS		10107500		9/25/60		0.7

		USGS		10107500		9/26/60		0.7

		USGS		10107500		9/27/60		0.7

		USGS		10107500		9/28/60		0.7

		USGS		10107500		9/29/60		0.8

		USGS		10107500		9/30/60		1.2

		USGS		10107500		10/1/60		1.6

		USGS		10107500		10/2/60		0.9

		USGS		10107500		10/3/60		0.8

		USGS		10107500		10/4/60		0.8

		USGS		10107500		10/5/60		0.8

		USGS		10107500		10/6/60		0.8

		USGS		10107500		10/7/60		0.8

		USGS		10107500		10/8/60		1

		USGS		10107500		10/9/60		1

		USGS		10107500		10/10/60		1.3

		USGS		10107500		10/11/60		1.3

		USGS		10107500		10/12/60		1.5

		USGS		10107500		10/13/60		1.3

		USGS		10107500		10/14/60		1.2

		USGS		10107500		10/15/60		1

		USGS		10107500		10/16/60		0.9

		USGS		10107500		10/17/60		0.8

		USGS		10107500		10/18/60		0.7

		USGS		10107500		10/19/60		0.6

		USGS		10107500		10/20/60		0.6

		USGS		10107500		10/21/60		0.6

		USGS		10107500		10/22/60		0.5

		USGS		10107500		10/23/60		0.4

		USGS		10107500		10/24/60		0.4

		USGS		10107500		10/25/60		0.3

		USGS		10107500		10/26/60		0.3

		USGS		10107500		10/27/60		0.3

		USGS		10107500		10/28/60		0.3

		USGS		10107500		10/29/60		0.3

		USGS		10107500		10/30/60		0.4

		USGS		10107500		10/31/60		0.3

		USGS		10107500		11/1/60		0.4

		USGS		10107500		11/2/60		0.5

		USGS		10107500		11/3/60		0.5

		USGS		10107500		11/4/60		0.6

		USGS		10107500		11/5/60		0.6

		USGS		10107500		11/6/60		0.6

		USGS		10107500		11/7/60		0.8

		USGS		10107500		11/8/60		0.7

		USGS		10107500		11/9/60		0.7

		USGS		10107500		11/10/60		0.7

		USGS		10107500		11/11/60		0.7

		USGS		10107500		11/12/60		0.7

		USGS		10107500		11/13/60		0.8

		USGS		10107500		11/14/60		0.8

		USGS		10107500		11/15/60		0.8

		USGS		10107500		11/16/60		0.8

		USGS		10107500		11/17/60		0.8

		USGS		10107500		11/18/60		0.7

		USGS		10107500		11/19/60		0.8

		USGS		10107500		11/20/60		0.8

		USGS		10107500		11/21/60		0.9

		USGS		10107500		11/22/60		1.6

		USGS		10107500		11/23/60		1

		USGS		10107500		11/24/60		1.2

		USGS		10107500		11/25/60		1.2

		USGS		10107500		11/26/60		1.2

		USGS		10107500		11/27/60		1.5

		USGS		10107500		11/28/60		1.7

		USGS		10107500		11/29/60		1.9

		USGS		10107500		11/30/60		1.9

		USGS		10107500		12/1/60		1.7

		USGS		10107500		12/2/60		1.7

		USGS		10107500		12/3/60		1.7

		USGS		10107500		12/4/60		1.7

		USGS		10107500		12/5/60		1.7

		USGS		10107500		12/6/60		1.9

		USGS		10107500		12/7/60		1.9

		USGS		10107500		12/8/60		1.9

		USGS		10107500		12/9/60		1.9

		USGS		10107500		12/10/60		1.9

		USGS		10107500		12/11/60		1.9

		USGS		10107500		12/12/60		1.9

		USGS		10107500		12/13/60		1.9

		USGS		10107500		12/14/60		1.7

		USGS		10107500		12/15/60		1.7

		USGS		10107500		12/16/60		1.7

		USGS		10107500		12/17/60		1.9

		USGS		10107500		12/18/60		1.9

		USGS		10107500		12/19/60		1.9

		USGS		10107500		12/20/60		1.9

		USGS		10107500		12/21/60		1.9

		USGS		10107500		12/22/60		1.9

		USGS		10107500		12/23/60		1.7

		USGS		10107500		12/24/60		1.7

		USGS		10107500		12/25/60		1.7

		USGS		10107500		12/26/60		1.7

		USGS		10107500		12/27/60		1.6

		USGS		10107500		12/28/60		1.6

		USGS		10107500		12/29/60		1.9

		USGS		10107500		12/30/60		1.9

		USGS		10107500		12/31/60		1.9

		USGS		10107500		1/1/61		1.9

		USGS		10107500		1/2/61		1.9

		USGS		10107500		1/3/61		1.7

		USGS		10107500		1/4/61		1.7

		USGS		10107500		1/5/61		1.7

		USGS		10107500		1/6/61		1.7

		USGS		10107500		1/7/61		1.7

		USGS		10107500		1/8/61		1.7

		USGS		10107500		1/9/61		1.9

		USGS		10107500		1/10/61		1.9

		USGS		10107500		1/11/61		1.7

		USGS		10107500		1/12/61		1.7

		USGS		10107500		1/13/61		1.7

		USGS		10107500		1/14/61		1.7

		USGS		10107500		1/15/61		1.7

		USGS		10107500		1/16/61		1.7

		USGS		10107500		1/17/61		1.9

		USGS		10107500		1/18/61		2

		USGS		10107500		1/19/61		2

		USGS		10107500		1/20/61		2

		USGS		10107500		1/21/61		2

		USGS		10107500		1/22/61		1.9

		USGS		10107500		1/23/61		1.9

		USGS		10107500		1/24/61		1.9

		USGS		10107500		1/25/61		1.9

		USGS		10107500		1/26/61		1.9

		USGS		10107500		1/27/61		1.9

		USGS		10107500		1/28/61		1.9

		USGS		10107500		1/29/61		2

		USGS		10107500		1/30/61		1.9

		USGS		10107500		1/31/61		1.9

		USGS		10107500		2/1/61		1.9

		USGS		10107500		2/2/61		1.9

		USGS		10107500		2/3/61		1.9

		USGS		10107500		2/4/61		2

		USGS		10107500		2/5/61		2

		USGS		10107500		2/6/61		2

		USGS		10107500		2/7/61		2

		USGS		10107500		2/8/61		2

		USGS		10107500		2/9/61		2

		USGS		10107500		2/10/61		2.2

		USGS		10107500		2/11/61		2.3

		USGS		10107500		2/12/61		2.3

		USGS		10107500		2/13/61		2.2

		USGS		10107500		2/14/61		2

		USGS		10107500		2/15/61		2.2

		USGS		10107500		2/16/61		2.2

		USGS		10107500		2/17/61		2

		USGS		10107500		2/18/61		2.2

		USGS		10107500		2/19/61		2

		USGS		10107500		2/20/61		2

		USGS		10107500		2/21/61		2.2

		USGS		10107500		2/22/61		2.3

		USGS		10107500		2/23/61		2.2

		USGS		10107500		2/24/61		2.2

		USGS		10107500		2/25/61		2.5

		USGS		10107500		2/26/61		2.5

		USGS		10107500		2/27/61		2.3

		USGS		10107500		2/28/61		2.3

		USGS		10107500		3/1/61		2.3

		USGS		10107500		3/2/61		2.3

		USGS		10107500		3/3/61		2.5

		USGS		10107500		3/4/61		2.5

		USGS		10107500		3/5/61		2.5

		USGS		10107500		3/6/61		2.8

		USGS		10107500		3/7/61		2.8

		USGS		10107500		3/8/61		2.8

		USGS		10107500		3/9/61		2.5

		USGS		10107500		3/10/61		2.5

		USGS		10107500		3/11/61		2.5

		USGS		10107500		3/12/61		2.5

		USGS		10107500		3/13/61		2.5

		USGS		10107500		3/14/61		2.5

		USGS		10107500		3/15/61		2.5

		USGS		10107500		3/16/61		2.3

		USGS		10107500		3/17/61		2.3

		USGS		10107500		3/18/61		1.9

		USGS		10107500		3/19/61		0.9

		USGS		10107500		3/20/61		0.9

		USGS		10107500		3/21/61		0.8

		USGS		10107500		3/22/61		0.8

		USGS		10107500		3/23/61		0.9

		USGS		10107500		3/24/61		1

		USGS		10107500		3/25/61		1.5

		USGS		10107500		3/26/61		1.6

		USGS		10107500		3/27/61		1.6

		USGS		10107500		3/28/61		1.6

		USGS		10107500		3/29/61		1.7

		USGS		10107500		3/30/61		3.5

		USGS		10107500		3/31/61		3.5

		USGS		10107500		4/1/61		3.3

		USGS		10107500		4/2/61		3.3

		USGS		10107500		4/3/61		3.3

		USGS		10107500		4/4/61		7.4

		USGS		10107500		4/5/61		57

		USGS		10107500		4/6/61		96

		USGS		10107500		4/7/61		108

		USGS		10107500		4/8/61		102

		USGS		10107500		4/9/61		96

		USGS		10107500		4/10/61		90

		USGS		10107500		4/11/61		84

		USGS		10107500		4/12/61		85

		USGS		10107500		4/13/61		96

		USGS		10107500		4/14/61		96

		USGS		10107500		4/15/61		86

		USGS		10107500		4/16/61		80

		USGS		10107500		4/17/61		70

		USGS		10107500		4/18/61		76

		USGS		10107500		4/19/61		98

		USGS		10107500		4/20/61		112

		USGS		10107500		4/21/61		105

		USGS		10107500		4/22/61		86

		USGS		10107500		4/23/61		72

		USGS		10107500		4/24/61		65

		USGS		10107500		4/25/61		58

		USGS		10107500		4/26/61		50

		USGS		10107500		4/27/61		40

		USGS		10107500		4/28/61		32

		USGS		10107500		4/29/61		24

		USGS		10107500		4/30/61		19

		USGS		10107500		5/1/61		17

		USGS		10107500		5/2/61		7.8

		USGS		10107500		5/3/61		3.5

		USGS		10107500		5/4/61		3

		USGS		10107500		5/5/61		2.8

		USGS		10107500		5/6/61		2.5

		USGS		10107500		5/7/61		2.5

		USGS		10107500		5/8/61		3.7

		USGS		10107500		5/9/61		4.7

		USGS		10107500		5/10/61		6.1

		USGS		10107500		5/11/61		4.7

		USGS		10107500		5/12/61		3.7

		USGS		10107500		5/13/61		3.3

		USGS		10107500		5/14/61		3.3

		USGS		10107500		5/15/61		4

		USGS		10107500		5/16/61		3.7

		USGS		10107500		5/17/61		3.5

		USGS		10107500		5/18/61		3

		USGS		10107500		5/19/61		2.8

		USGS		10107500		5/20/61		2.5

		USGS		10107500		5/21/61		2.8

		USGS		10107500		5/22/61		2.3

		USGS		10107500		5/23/61		1.9

		USGS		10107500		5/24/61		2.2

		USGS		10107500		5/25/61		2

		USGS		10107500		5/26/61		2

		USGS		10107500		5/27/61		2.2

		USGS		10107500		5/28/61		2.3

		USGS		10107500		5/29/61		2

		USGS		10107500		5/30/61		2.2

		USGS		10107500		5/31/61		1.9

		USGS		10107500		6/1/61		1.7

		USGS		10107500		6/2/61		2.5

		USGS		10107500		6/3/61		3

		USGS		10107500		6/4/61		2.5

		USGS		10107500		6/5/61		3.5

		USGS		10107500		6/6/61		2.5

		USGS		10107500		6/7/61		1.7

		USGS		10107500		6/8/61		1.5

		USGS		10107500		6/9/61		1.3

		USGS		10107500		6/10/61		1.3

		USGS		10107500		6/11/61		1.3

		USGS		10107500		6/12/61		1.3

		USGS		10107500		6/13/61		1.2

		USGS		10107500		6/14/61		1

		USGS		10107500		6/15/61		1.2

		USGS		10107500		6/16/61		1.3

		USGS		10107500		6/17/61		1.9

		USGS		10107500		6/18/61		2.5

		USGS		10107500		6/19/61		1.9

		USGS		10107500		6/20/61		1.2

		USGS		10107500		6/21/61		0.8

		USGS		10107500		6/22/61		0.8

		USGS		10107500		6/23/61		0.8

		USGS		10107500		6/24/61		0.8

		USGS		10107500		6/25/61		0.8

		USGS		10107500		6/26/61		1.2

		USGS		10107500		6/27/61		1.3

		USGS		10107500		6/28/61		1.2

		USGS		10107500		6/29/61		1.2

		USGS		10107500		6/30/61		1

		USGS		10107500		7/1/61		1

		USGS		10107500		7/2/61		1

		USGS		10107500		7/3/61		1

		USGS		10107500		7/4/61		1.2

		USGS		10107500		7/5/61		0.9

		USGS		10107500		7/6/61		0.9

		USGS		10107500		7/7/61		0.8

		USGS		10107500		7/8/61		0.8

		USGS		10107500		7/9/61		0.8

		USGS		10107500		7/10/61		0.8

		USGS		10107500		7/11/61		0.8

		USGS		10107500		7/12/61		1.5

		USGS		10107500		7/13/61		1.2

		USGS		10107500		7/14/61		0.9

		USGS		10107500		7/15/61		0.8

		USGS		10107500		7/16/61		0.8

		USGS		10107500		7/17/61		0.8

		USGS		10107500		7/18/61		0.8

		USGS		10107500		7/19/61		0.8

		USGS		10107500		7/20/61		0.8

		USGS		10107500		7/21/61		0.8

		USGS		10107500		7/22/61		0.8

		USGS		10107500		7/23/61		0.8

		USGS		10107500		7/24/61		0.8

		USGS		10107500		7/25/61		0.8

		USGS		10107500		7/26/61		0.8

		USGS		10107500		7/27/61		1.2

		USGS		10107500		7/28/61		1.7

		USGS		10107500		7/29/61		1.2

		USGS		10107500		7/30/61		0.8

		USGS		10107500		7/31/61		1.2

		USGS		10107500		8/1/61		0.9

		USGS		10107500		8/2/61		0.8

		USGS		10107500		8/3/61		0.8

		USGS		10107500		8/4/61		0.8

		USGS		10107500		8/5/61		0.8

		USGS		10107500		8/6/61		0.7

		USGS		10107500		8/7/61		0.7

		USGS		10107500		8/8/61		0.7

		USGS		10107500		8/9/61		0.7

		USGS		10107500		8/10/61		0.7

		USGS		10107500		8/11/61		0.7

		USGS		10107500		8/12/61		0.9

		USGS		10107500		8/13/61		2.2

		USGS		10107500		8/14/61		3

		USGS		10107500		8/15/61		2.3

		USGS		10107500		8/16/61		2.2

		USGS		10107500		8/17/61		2.2

		USGS		10107500		8/18/61		1.9

		USGS		10107500		8/19/61		1.7

		USGS		10107500		8/20/61		1.6

		USGS		10107500		8/21/61		1.3

		USGS		10107500		8/22/61		1.2

		USGS		10107500		8/23/61		1.2

		USGS		10107500		8/24/61		1.3

		USGS		10107500		8/25/61		1.3

		USGS		10107500		8/26/61		1.2

		USGS		10107500		8/27/61		1.2

		USGS		10107500		8/28/61		1

		USGS		10107500		8/29/61		1

		USGS		10107500		8/30/61		1.6

		USGS		10107500		8/31/61		1.3

		USGS		10107500		9/1/61		1.2

		USGS		10107500		9/2/61		1.2

		USGS		10107500		9/3/61		1.2

		USGS		10107500		9/4/61		1

		USGS		10107500		9/5/61		0.9

		USGS		10107500		9/6/61		0.9

		USGS		10107500		9/7/61		0.9

		USGS		10107500		9/8/61		0.9

		USGS		10107500		9/9/61		0.8

		USGS		10107500		9/10/61		0.8

		USGS		10107500		9/11/61		0.8

		USGS		10107500		9/12/61		0.8

		USGS		10107500		9/13/61		0.8

		USGS		10107500		9/14/61		0.8

		USGS		10107500		9/15/61		0.8

		USGS		10107500		9/16/61		0.8

		USGS		10107500		9/17/61		0.8

		USGS		10107500		9/18/61		0.8

		USGS		10107500		9/19/61		0.7

		USGS		10107500		9/20/61		0.7

		USGS		10107500		9/21/61		0.7

		USGS		10107500		9/22/61		0.7

		USGS		10107500		9/23/61		0.6

		USGS		10107500		9/24/61		0.6

		USGS		10107500		9/25/61		0.6

		USGS		10107500		9/26/61		0.6

		USGS		10107500		9/27/61		0.6

		USGS		10107500		9/28/61		0.6

		USGS		10107500		9/29/61		0.5

		USGS		10107500		9/30/61		0.5

		USGS		10107500		10/1/61		0.5

		USGS		10107500		10/2/61		0.5

		USGS		10107500		10/3/61		0.5

		USGS		10107500		10/4/61		0.5

		USGS		10107500		10/5/61		0.5

		USGS		10107500		10/6/61		0.5

		USGS		10107500		10/7/61		0.5

		USGS		10107500		10/8/61		0.6

		USGS		10107500		10/9/61		0.6

		USGS		10107500		10/10/61		0.6

		USGS		10107500		10/11/61		0.6

		USGS		10107500		10/12/61		0.6

		USGS		10107500		10/13/61		0.6

		USGS		10107500		10/14/61		0.8

		USGS		10107500		10/15/61		0.9

		USGS		10107500		10/16/61		1

		USGS		10107500		10/17/61		1

		USGS		10107500		10/18/61		1.3

		USGS		10107500		10/19/61		1.3

		USGS		10107500		10/20/61		1.3

		USGS		10107500		10/21/61		1.6

		USGS		10107500		10/22/61		1.7

		USGS		10107500		10/23/61		1.5

		USGS		10107500		10/24/61		1.7

		USGS		10107500		10/25/61		1.7

		USGS		10107500		10/26/61		1.7

		USGS		10107500		10/27/61		1.3

		USGS		10107500		10/28/61		1.6

		USGS		10107500		10/29/61		1.3

		USGS		10107500		10/30/61		1.2

		USGS		10107500		10/31/61		1

		USGS		10107500		11/1/61		1.2

		USGS		10107500		11/2/61		1

		USGS		10107500		11/3/61		0.9

		USGS		10107500		11/4/61		0.9

		USGS		10107500		11/5/61		0.8

		USGS		10107500		11/6/61		0.8

		USGS		10107500		11/7/61		0.8

		USGS		10107500		11/8/61		0.8

		USGS		10107500		11/9/61		0.8

		USGS		10107500		11/10/61		0.8

		USGS		10107500		11/11/61		0.8

		USGS		10107500		11/12/61		0.8

		USGS		10107500		11/13/61		0.9

		USGS		10107500		11/14/61		0.8

		USGS		10107500		11/15/61		0.8

		USGS		10107500		11/16/61		0.8

		USGS		10107500		11/17/61		0.8

		USGS		10107500		11/18/61		0.8

		USGS		10107500		11/19/61		0.9

		USGS		10107500		11/20/61		1

		USGS		10107500		11/21/61		1

		USGS		10107500		11/22/61		1

		USGS		10107500		11/23/61		1

		USGS		10107500		11/24/61		1

		USGS		10107500		11/25/61		1.2

		USGS		10107500		11/26/61		1.2

		USGS		10107500		11/27/61		1.2

		USGS		10107500		11/28/61		1

		USGS		10107500		11/29/61		1

		USGS		10107500		11/30/61		1

		USGS		10107500		12/1/61		1

		USGS		10107500		12/2/61		1.2

		USGS		10107500		12/3/61		1.2

		USGS		10107500		12/4/61		1

		USGS		10107500		12/5/61		1

		USGS		10107500		12/6/61		1

		USGS		10107500		12/7/61		1.2

		USGS		10107500		12/8/61		1

		USGS		10107500		12/9/61		1

		USGS		10107500		12/10/61		0.9

		USGS		10107500		12/11/61		0.9

		USGS		10107500		12/12/61		0.9

		USGS		10107500		12/13/61		1

		USGS		10107500		12/14/61		1

		USGS		10107500		12/15/61		0.9

		USGS		10107500		12/16/61		0.8

		USGS		10107500		12/17/61		0.8

		USGS		10107500		12/18/61		0.8

		USGS		10107500		12/19/61		0.9

		USGS		10107500		12/20/61		0.9

		USGS		10107500		12/21/61		0.6

		USGS		10107500		12/22/61		0.6

		USGS		10107500		12/23/61		0.5

		USGS		10107500		12/24/61		0.6

		USGS		10107500		12/25/61		0.6

		USGS		10107500		12/26/61		0.5

		USGS		10107500		12/27/61		0.5

		USGS		10107500		12/28/61		0.7

		USGS		10107500		12/29/61		1.6

		USGS		10107500		12/30/61		1.6

		USGS		10107500		12/31/61		1.6

		USGS		10107500		1/1/62		1.6

		USGS		10107500		1/2/62		1.6

		USGS		10107500		1/3/62		1.6

		USGS		10107500		1/4/62		1.6

		USGS		10107500		1/5/62		1.6

		USGS		10107500		1/6/62		1.7

		USGS		10107500		1/7/62		1.7

		USGS		10107500		1/8/62		1.7

		USGS		10107500		1/9/62		1.7

		USGS		10107500		1/10/62		1.7

		USGS		10107500		1/11/62		1.7

		USGS		10107500		1/12/62		1.7

		USGS		10107500		1/13/62		1.9

		USGS		10107500		1/14/62		1.7

		USGS		10107500		1/15/62		1.7

		USGS		10107500		1/16/62		1.7

		USGS		10107500		1/17/62		1.7

		USGS		10107500		1/18/62		1.7

		USGS		10107500		1/19/62		1.7

		USGS		10107500		1/20/62		1.9

		USGS		10107500		1/21/62		1.9

		USGS		10107500		1/22/62		2.2

		USGS		10107500		1/23/62		2.2

		USGS		10107500		1/24/62		2.2

		USGS		10107500		1/25/62		2

		USGS		10107500		1/26/62		2

		USGS		10107500		1/27/62		1.7

		USGS		10107500		1/28/62		1.7

		USGS		10107500		1/29/62		1.7

		USGS		10107500		1/30/62		1.7

		USGS		10107500		1/31/62		1.7

		USGS		10107500		2/1/62		1.9

		USGS		10107500		2/2/62		1.9

		USGS		10107500		2/3/62		1.9

		USGS		10107500		2/4/62		1.9

		USGS		10107500		2/5/62		1.9

		USGS		10107500		2/6/62		1.9

		USGS		10107500		2/7/62		1.7

		USGS		10107500		2/8/62		1.7

		USGS		10107500		2/9/62		2.5

		USGS		10107500		2/10/62		119

		USGS		10107500		2/11/62		432

		USGS		10107500		2/12/62		427

		USGS		10107500		2/13/62		379

		USGS		10107500		2/14/62		324

		USGS		10107500		2/15/62		282

		USGS		10107500		2/16/62		282

		USGS		10107500		2/17/62		273

		USGS		10107500		2/18/62		260

		USGS		10107500		2/19/62		242

		USGS		10107500		2/20/62		227

		USGS		10107500		2/21/62		207

		USGS		10107500		2/22/62		193

		USGS		10107500		2/23/62		177

		USGS		10107500		2/24/62		161

		USGS		10107500		2/25/62		146

		USGS		10107500		2/26/62		133

		USGS		10107500		2/27/62		120

		USGS		10107500		2/28/62		102

		USGS		10107500		3/1/62		93

		USGS		10107500		3/2/62		88

		USGS		10107500		3/3/62		84

		USGS		10107500		3/4/62		79

		USGS		10107500		3/5/62		74

		USGS		10107500		3/6/62		73

		USGS		10107500		3/7/62		76

		USGS		10107500		3/8/62		76

		USGS		10107500		3/9/62		76

		USGS		10107500		3/10/62		79

		USGS		10107500		3/11/62		79

		USGS		10107500		3/12/62		76

		USGS		10107500		3/13/62		74

		USGS		10107500		3/14/62		70

		USGS		10107500		3/15/62		35

		USGS		10107500		3/16/62		3.7

		USGS		10107500		3/17/62		3.7

		USGS		10107500		3/18/62		3.7

		USGS		10107500		3/19/62		3.7

		USGS		10107500		3/20/62		4

		USGS		10107500		3/21/62		4.2

		USGS		10107500		3/22/62		4.5

		USGS		10107500		3/23/62		4.2

		USGS		10107500		3/24/62		4.5

		USGS		10107500		3/25/62		4.5

		USGS		10107500		3/26/62		4.5

		USGS		10107500		3/27/62		4.7

		USGS		10107500		3/28/62		4.7

		USGS		10107500		3/29/62		112

		USGS		10107500		3/30/62		238

		USGS		10107500		3/31/62		195

		USGS		10107500		4/1/62		150

		USGS		10107500		4/2/62		153

		USGS		10107500		4/3/62		205

		USGS		10107500		4/4/62		266

		USGS		10107500		4/5/62		262

		USGS		10107500		4/6/62		262

		USGS		10107500		4/7/62		262

		USGS		10107500		4/8/62		262

		USGS		10107500		4/9/62		260

		USGS		10107500		4/10/62		260

		USGS		10107500		4/11/62		260

		USGS		10107500		4/12/62		260

		USGS		10107500		4/13/62		262

		USGS		10107500		4/14/62		324

		USGS		10107500		4/15/62		384

		USGS		10107500		4/16/62		406

		USGS		10107500		4/17/62		508

		USGS		10107500		4/18/62		612

		USGS		10107500		4/19/62		675

		USGS		10107500		4/20/62		591

		USGS		10107500		4/21/62		481

		USGS		10107500		4/22/62		520

		USGS		10107500		4/23/62		554

		USGS		10107500		4/24/62		551

		USGS		10107500		4/25/62		545

		USGS		10107500		4/26/62		548

		USGS		10107500		4/27/62		597

		USGS		10107500		4/28/62		660

		USGS		10107500		4/29/62		669

		USGS		10107500		4/30/62		639

		USGS		10107500		5/1/62		600

		USGS		10107500		5/2/62		574

		USGS		10107500		5/3/62		388

		USGS		10107500		5/4/62		177

		USGS		10107500		5/5/62		182

		USGS		10107500		5/6/62		200

		USGS		10107500		5/7/62		135

		USGS		10107500		5/8/62		169

		USGS		10107500		5/9/62		305

		USGS		10107500		5/10/62		374

		USGS		10107500		5/11/62		364

		USGS		10107500		5/12/62		328

		USGS		10107500		5/13/62		296

		USGS		10107500		5/14/62		269

		USGS		10107500		5/15/62		242

		USGS		10107500		5/16/62		214

		USGS		10107500		5/17/62		173

		USGS		10107500		5/18/62		140

		USGS		10107500		5/19/62		108

		USGS		10107500		5/20/62		86

		USGS		10107500		5/21/62		110

		USGS		10107500		5/22/62		155

		USGS		10107500		5/23/62		148

		USGS		10107500		5/24/62		138

		USGS		10107500		5/25/62		127

		USGS		10107500		5/26/62		135

		USGS		10107500		5/27/62		150

		USGS		10107500		5/28/62		153

		USGS		10107500		5/29/62		167

		USGS		10107500		5/30/62		183

		USGS		10107500		5/31/62		201

		USGS		10107500		6/1/62		203

		USGS		10107500		6/2/62		197

		USGS		10107500		6/3/62		187

		USGS		10107500		6/4/62		197

		USGS		10107500		6/5/62		199

		USGS		10107500		6/6/62		177

		USGS		10107500		6/7/62		185

		USGS		10107500		6/8/62		169

		USGS		10107500		6/9/62		146

		USGS		10107500		6/10/62		129

		USGS		10107500		6/11/62		117

		USGS		10107500		6/12/62		100

		USGS		10107500		6/13/62		72

		USGS		10107500		6/14/62		50

		USGS		10107500		6/15/62		37

		USGS		10107500		6/16/62		28

		USGS		10107500		6/17/62		14

		USGS		10107500		6/18/62		5.4

		USGS		10107500		6/19/62		2

		USGS		10107500		6/20/62		2

		USGS		10107500		6/21/62		2

		USGS		10107500		6/22/62		2

		USGS		10107500		6/23/62		2

		USGS		10107500		6/24/62		2

		USGS		10107500		6/25/62		2

		USGS		10107500		6/26/62		2

		USGS		10107500		6/27/62		2

		USGS		10107500		6/28/62		2

		USGS		10107500		6/29/62		2

		USGS		10107500		6/30/62		2

		USGS		10107500		7/1/62		2

		USGS		10107500		7/2/62		2

		USGS		10107500		7/3/62		2

		USGS		10107500		7/4/62		2

		USGS		10107500		7/5/62		2

		USGS		10107500		7/6/62		2

		USGS		10107500		7/7/62		2

		USGS		10107500		7/8/62		2

		USGS		10107500		7/9/62		2

		USGS		10107500		7/10/62		2

		USGS		10107500		7/11/62		1

		USGS		10107500		7/12/62		1

		USGS		10107500		7/13/62		1

		USGS		10107500		7/14/62		1

		USGS		10107500		7/15/62		1

		USGS		10107500		7/16/62		1

		USGS		10107500		7/17/62		1

		USGS		10107500		7/18/62		1

		USGS		10107500		7/19/62		1

		USGS		10107500		7/20/62		0.9

		USGS		10107500		7/21/62		0.9

		USGS		10107500		7/22/62		1.1

		USGS		10107500		7/23/62		1

		USGS		10107500		7/24/62		0.9

		USGS		10107500		7/25/62		1

		USGS		10107500		7/26/62		1.6

		USGS		10107500		7/27/62		2.7

		USGS		10107500		7/28/62		1.8

		USGS		10107500		7/29/62		1.3

		USGS		10107500		7/30/62		1.1

		USGS		10107500		7/31/62		1

		USGS		10107500		8/1/62		0.9

		USGS		10107500		8/2/62		0.8

		USGS		10107500		8/3/62		0.7

		USGS		10107500		8/4/62		0.6

		USGS		10107500		8/5/62		0.7

		USGS		10107500		8/6/62		0.8

		USGS		10107500		8/7/62		0.8

		USGS		10107500		8/8/62		0.7

		USGS		10107500		8/9/62		0.7

		USGS		10107500		8/10/62		0.7

		USGS		10107500		8/11/62		0.7

		USGS		10107500		8/12/62		2.1

		USGS		10107500		8/13/62		1.8

		USGS		10107500		8/14/62		1.8

		USGS		10107500		8/15/62		1.6

		USGS		10107500		8/16/62		1.5

		USGS		10107500		8/17/62		1.5

		USGS		10107500		8/18/62		1.5

		USGS		10107500		8/19/62		1.5

		USGS		10107500		8/20/62		1.5

		USGS		10107500		8/21/62		1.5

		USGS		10107500		8/22/62		1.5

		USGS		10107500		8/23/62		1.5

		USGS		10107500		8/24/62		2.1

		USGS		10107500		8/25/62		2.5

		USGS		10107500		8/26/62		3

		USGS		10107500		8/27/62		6.5

		USGS		10107500		8/28/62		15

		USGS		10107500		8/29/62		17

		USGS		10107500		8/30/62		11

		USGS		10107500		8/31/62		4.1

		USGS		10107500		9/1/62		2.1

		USGS		10107500		9/2/62		1.7

		USGS		10107500		9/3/62		1.5

		USGS		10107500		9/4/62		1.3

		USGS		10107500		9/5/62		1.3

		USGS		10107500		9/6/62		1.2

		USGS		10107500		9/7/62		0.8

		USGS		10107500		9/8/62		0.8

		USGS		10107500		9/9/62		0.8

		USGS		10107500		9/10/62		0.9

		USGS		10107500		9/11/62		2.3

		USGS		10107500		9/12/62		1.8

		USGS		10107500		9/13/62		2.3

		USGS		10107500		9/14/62		1.7

		USGS		10107500		9/15/62		1.3

		USGS		10107500		9/16/62		1.2

		USGS		10107500		9/17/62		1.1

		USGS		10107500		9/18/62		0.9

		USGS		10107500		9/19/62		0.9

		USGS		10107500		9/20/62		1.1

		USGS		10107500		9/21/62		1.6

		USGS		10107500		9/22/62		1.4

		USGS		10107500		9/23/62		1.2

		USGS		10107500		9/24/62		1.1

		USGS		10107500		9/25/62		2.1

		USGS		10107500		9/26/62		3.2

		USGS		10107500		9/27/62		5.2

		USGS		10107500		9/28/62		6.2

		USGS		10107500		9/29/62		8.7

		USGS		10107500		9/30/62		8.4

		USGS		10107500		10/1/62		8.1

		USGS		10107500		10/2/62		7.8

		USGS		10107500		10/3/62		6.5

		USGS		10107500		10/4/62		4.1

		USGS		10107500		10/5/62		4.1

		USGS		10107500		10/6/62		4.1

		USGS		10107500		10/7/62		4.1

		USGS		10107500		10/8/62		4.1

		USGS		10107500		10/9/62		4.1

		USGS		10107500		10/10/62		3.8

		USGS		10107500		10/11/62		4.1

		USGS		10107500		10/12/62		4.9

		USGS		10107500		10/13/62		3.5

		USGS		10107500		10/14/62		1.5

		USGS		10107500		10/15/62		1.4

		USGS		10107500		10/16/62		1.3

		USGS		10107500		10/17/62		1.4

		USGS		10107500		10/18/62		1.7

		USGS		10107500		10/19/62		1.7

		USGS		10107500		10/20/62		1.6

		USGS		10107500		10/21/62		1.6

		USGS		10107500		10/22/62		1.6

		USGS		10107500		10/23/62		1.6

		USGS		10107500		10/24/62		1.6

		USGS		10107500		10/25/62		1.4

		USGS		10107500		10/26/62		2.3

		USGS		10107500		10/27/62		2.4

		USGS		10107500		10/28/62		1.5

		USGS		10107500		10/29/62		1.1

		USGS		10107500		10/30/62		0.9

		USGS		10107500		10/31/62		0.8

		USGS		10107500		11/1/62		0.8

		USGS		10107500		11/2/62		0.7

		USGS		10107500		11/3/62		0.7

		USGS		10107500		11/4/62		0.6

		USGS		10107500		11/5/62		0.6

		USGS		10107500		11/6/62		0.6

		USGS		10107500		11/7/62		0.5

		USGS		10107500		11/8/62		0.5

		USGS		10107500		11/9/62		0.5

		USGS		10107500		11/10/62		0.5

		USGS		10107500		11/11/62		0.5

		USGS		10107500		11/12/62		0.7

		USGS		10107500		11/13/62		0.7

		USGS		10107500		11/14/62		0.7

		USGS		10107500		11/15/62		0.7

		USGS		10107500		11/16/62		0.7

		USGS		10107500		11/17/62		0.7

		USGS		10107500		11/18/62		0.6

		USGS		10107500		11/19/62		0.6

		USGS		10107500		11/20/62		0.6

		USGS		10107500		11/21/62		0.6

		USGS		10107500		11/22/62		0.6

		USGS		10107500		11/23/62		0.6

		USGS		10107500		11/24/62		0.6

		USGS		10107500		11/25/62		0.6

		USGS		10107500		11/26/62		0.6

		USGS		10107500		11/27/62		0.6

		USGS		10107500		11/28/62		0.6

		USGS		10107500		11/29/62		0.5

		USGS		10107500		11/30/62		0.5

		USGS		10107500		12/1/62		0.5

		USGS		10107500		12/2/62		0.5

		USGS		10107500		12/3/62		0.6

		USGS		10107500		12/4/62		0.5

		USGS		10107500		12/5/62		0.5

		USGS		10107500		12/6/62		0.7

		USGS		10107500		12/7/62		0.7

		USGS		10107500		12/8/62		0.7

		USGS		10107500		12/9/62		0.7

		USGS		10107500		12/10/62		0.6

		USGS		10107500		12/11/62		0.6

		USGS		10107500		12/12/62		0.6

		USGS		10107500		12/13/62		0.6

		USGS		10107500		12/14/62		0.6

		USGS		10107500		12/15/62		0.5

		USGS		10107500		12/16/62		0.5

		USGS		10107500		12/17/62		0.5

		USGS		10107500		12/18/62		0.5

		USGS		10107500		12/19/62		0.6

		USGS		10107500		12/20/62		0.6

		USGS		10107500		12/21/62		0.6

		USGS		10107500		12/22/62		0.5

		USGS		10107500		12/23/62		0.5

		USGS		10107500		12/24/62		0.5

		USGS		10107500		12/25/62		0.5

		USGS		10107500		12/26/62		0.5

		USGS		10107500		12/27/62		0.5

		USGS		10107500		12/28/62		0.5

		USGS		10107500		12/29/62		0.5

		USGS		10107500		12/30/62		0.5

		USGS		10107500		12/31/62		0.5

		USGS		10107500		1/1/63		0.5

		USGS		10107500		1/2/63		0.5

		USGS		10107500		1/3/63		0.5

		USGS		10107500		1/4/63		0.5

		USGS		10107500		1/5/63		0.5

		USGS		10107500		1/6/63		0.5

		USGS		10107500		1/7/63		0.5

		USGS		10107500		1/8/63		0.9

		USGS		10107500		1/9/63		1.9

		USGS		10107500		1/10/63		1.9

		USGS		10107500		1/11/63		1.9

		USGS		10107500		1/12/63		1.9

		USGS		10107500		1/13/63		2

		USGS		10107500		1/14/63		2

		USGS		10107500		1/15/63		2

		USGS		10107500		1/16/63		2

		USGS		10107500		1/17/63		1.9

		USGS		10107500		1/18/63		1.9

		USGS		10107500		1/19/63		2

		USGS		10107500		1/20/63		2

		USGS		10107500		1/21/63		2

		USGS		10107500		1/22/63		2

		USGS		10107500		1/23/63		2

		USGS		10107500		1/24/63		2

		USGS		10107500		1/25/63		2

		USGS		10107500		1/26/63		2

		USGS		10107500		1/27/63		2

		USGS		10107500		1/28/63		2

		USGS		10107500		1/29/63		1.9

		USGS		10107500		1/30/63		2.3

		USGS		10107500		1/31/63		4.9

		USGS		10107500		2/1/63		3.3

		USGS		10107500		2/2/63		2.6

		USGS		10107500		2/3/63		2.1

		USGS		10107500		2/4/63		2

		USGS		10107500		2/5/63		1.9

		USGS		10107500		2/6/63		1.9

		USGS		10107500		2/7/63		1.9

		USGS		10107500		2/8/63		1.9

		USGS		10107500		2/9/63		1.9

		USGS		10107500		2/10/63		2

		USGS		10107500		2/11/63		2.8

		USGS		10107500		2/12/63		3.6

		USGS		10107500		2/13/63		3.6

		USGS		10107500		2/14/63		3.5

		USGS		10107500		2/15/63		3.5

		USGS		10107500		2/16/63		3.3

		USGS		10107500		2/17/63		2.8

		USGS		10107500		2/18/63		2.8

		USGS		10107500		2/19/63		2.8

		USGS		10107500		2/20/63		2.8

		USGS		10107500		2/21/63		2.8

		USGS		10107500		2/22/63		2.8

		USGS		10107500		2/23/63		2.8

		USGS		10107500		2/24/63		2.8

		USGS		10107500		2/25/63		2.8

		USGS		10107500		2/26/63		2.8

		USGS		10107500		2/27/63		2.8

		USGS		10107500		2/28/63		2.6

		USGS		10107500		3/1/63		2.3

		USGS		10107500		3/2/63		2.4

		USGS		10107500		3/3/63		2.6

		USGS		10107500		3/4/63		2.6

		USGS		10107500		3/5/63		2.4

		USGS		10107500		3/6/63		2.4

		USGS		10107500		3/7/63		2.4

		USGS		10107500		3/8/63		2.4

		USGS		10107500		3/9/63		2.4

		USGS		10107500		3/10/63		2.4

		USGS		10107500		3/11/63		2.4

		USGS		10107500		3/12/63		2.4

		USGS		10107500		3/13/63		2.4

		USGS		10107500		3/14/63		2.4

		USGS		10107500		3/15/63		2.6

		USGS		10107500		3/16/63		2.6

		USGS		10107500		3/17/63		2.6
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				8/16/61		2.2

				8/17/61		2.2

				1/22/62		2.2

				1/23/62		2.2

				1/24/62		2.2

				7/15/66		2.2

				7/27/66		2.2

				7/28/66		2.2

				8/4/66		2.2

				3/19/68		2.2

				3/31/68		2.2

				7/1/68		2.2

				7/16/68		2.2

				7/17/68		2.2

				8/5/68		2.2

				7/14/69		2.2

				7/22/69		2.2

				7/28/69		2.2

				8/17/69		2.2

				9/18/69		2.2

				9/19/69		2.2

				9/24/69		2.2

				4/13/70		2.2

				7/25/70		2.2

				8/14/70		2.2

				8/17/70		2.2

				8/22/70		2.2

				8/2/73		2.2

				8/3/73		2.2

				8/11/73		2.2

				8/29/73		2.2

				8/19/45		2.3

				10/20/45		2.3

				10/21/45		2.3

				7/23/53		2.3

				7/24/53		2.3

				9/17/53		2.3

				9/22/53		2.3

				11/30/53		2.3

				12/1/53		2.3

				12/2/53		2.3

				12/3/53		2.3

				12/4/53		2.3

				12/7/53		2.3

				12/10/53		2.3

				12/11/53		2.3

				12/12/53		2.3

				12/13/53		2.3

				12/14/53		2.3

				12/15/53		2.3

				6/3/54		2.3

				6/6/54		2.3

				6/30/54		2.3

				8/5/54		2.3

				1/2/55		2.3

				1/7/55		2.3

				1/8/55		2.3

				1/10/55		2.3

				6/29/55		2.3

				7/2/55		2.3

				7/5/55		2.3

				11/15/55		2.3

				11/16/55		2.3

				11/17/55		2.3

				11/18/55		2.3

				12/1/55		2.3

				8/14/56		2.3

				8/15/56		2.3

				10/3/56		2.3

				9/1/57		2.3

				12/27/58		2.3

				12/28/58		2.3

				12/29/58		2.3

				12/30/58		2.3

				5/18/59		2.3

				7/22/59		2.3

				10/30/59		2.3

				10/31/59		2.3

				11/10/59		2.3

				11/11/59		2.3

				11/12/59		2.3

				11/13/59		2.3

				11/16/59		2.3

				11/17/59		2.3

				11/18/59		2.3

				11/19/59		2.3

				11/20/59		2.3

				11/21/59		2.3

				11/22/59		2.3

				11/23/59		2.3

				11/24/59		2.3

				1/4/60		2.3

				1/5/60		2.3

				1/6/60		2.3

				6/2/60		2.3

				6/6/60		2.3

				6/7/60		2.3

				2/11/61		2.3

				2/12/61		2.3

				2/22/61		2.3

				2/27/61		2.3

				2/28/61		2.3

				3/1/61		2.3

				3/2/61		2.3

				3/16/61		2.3

				3/17/61		2.3

				5/22/61		2.3

				5/28/61		2.3

				8/15/61		2.3

				9/11/62		2.3

				9/13/62		2.3

				10/26/62		2.3

				1/30/63		2.3

				3/1/63		2.3

				6/30/63		2.3

				7/13/63		2.3

				8/17/63		2.3

				8/23/63		2.3

				8/30/63		2.3

				8/31/63		2.3

				9/16/63		2.3

				7/13/64		2.3

				7/15/64		2.3

				7/17/64		2.3

				7/19/64		2.3

				7/21/64		2.3

				7/22/64		2.3

				7/30/64		2.3

				7/31/64		2.3

				11/27/64		2.3

				11/28/64		2.3

				11/29/64		2.3

				11/30/64		2.3

				12/2/64		2.3

				12/3/64		2.3

				12/4/64		2.3

				12/8/64		2.3

				12/9/64		2.3

				7/16/65		2.3

				7/19/65		2.3

				7/29/65		2.3

				7/31/65		2.3

				6/16/66		2.3

				6/20/66		2.3

				6/24/66		2.3

				7/26/66		2.3

				6/29/68		2.3

				6/30/68		2.3

				8/6/68		2.3

				8/17/68		2.3

				8/18/68		2.3

				8/19/68		2.3

				7/2/70		2.3

				7/4/70		2.3

				9/1/70		2.3

				9/23/70		2.3

				8/6/73		2.3

				8/7/73		2.3

				8/28/73		2.3

				8/31/73		2.3

				8/5/46		2.4

				8/31/46		2.4

				9/1/46		2.4

				9/6/46		2.4

				9/12/46		2.4

				10/9/46		2.4

				10/20/46		2.4

				10/21/46		2.4

				10/22/46		2.4

				10/24/46		2.4

				10/25/46		2.4

				10/26/46		2.4

				11/3/46		2.4

				11/4/46		2.4

				11/5/46		2.4

				7/15/47		2.4

				7/20/47		2.4

				7/22/47		2.4

				7/24/47		2.4

				8/21/47		2.4

				8/25/47		2.4

				9/9/47		2.4

				9/14/47		2.4

				9/28/47		2.4

				10/2/47		2.4

				10/12/47		2.4

				8/1/48		2.4

				11/26/48		2.4

				8/16/49		2.4

				10/9/50		2.4

				10/15/50		2.4

				10/24/50		2.4

				10/25/50		2.4

				7/13/51		2.4

				7/16/51		2.4

				10/15/51		2.4

				10/21/51		2.4

				10/27/62		2.4

				3/2/63		2.4

				3/5/63		2.4

				3/6/63		2.4

				3/7/63		2.4

				3/8/63		2.4

				3/9/63		2.4

				3/10/63		2.4

				3/11/63		2.4

				3/12/63		2.4

				3/13/63		2.4

				3/14/63		2.4

				6/29/63		2.4

				7/12/63		2.4

				8/18/63		2.4

				9/1/63		2.4

				10/12/63		2.4

				10/14/63		2.4

				10/15/63		2.4

				10/16/63		2.4

				10/17/63		2.4

				10/18/63		2.4

				10/28/63		2.4

				11/1/63		2.4

				11/2/63		2.4

				11/3/63		2.4

				7/27/64		2.4

				8/13/64		2.4

				8/20/64		2.4

				8/29/64		2.4

				9/11/64		2.4

				9/25/64		2.4

				11/26/64		2.4

				12/1/64		2.4

				7/13/65		2.4

				8/2/66		2.4

				8/3/66		2.4

				8/19/66		2.4

				7/10/67		2.4

				7/11/67		2.4

				3/18/68		2.4

				6/28/68		2.4

				7/2/68		2.4

				7/19/68		2.4

				7/16/69		2.4

				7/21/69		2.4

				8/16/69		2.4

				4/15/70		2.4

				7/5/70		2.4

				8/31/70		2.4

				8/10/73		2.4

				10/1/42		2.5

				10/2/42		2.5

				11/10/42		2.5

				7/23/43		2.5

				7/27/43		2.5

				8/27/43		2.5

				9/4/43		2.5

				9/24/43		2.5

				10/3/43		2.5

				12/28/43		2.5

				7/23/44		2.5

				8/16/44		2.5

				8/17/44		2.5

				9/3/44		2.5

				9/10/44		2.5

				9/18/44		2.5

				9/19/44		2.5

				9/20/44		2.5

				12/11/44		2.5

				12/12/44		2.5

				12/13/44		2.5

				12/14/44		2.5

				8/18/45		2.5

				8/21/45		2.5

				8/22/45		2.5

				8/23/45		2.5

				8/24/45		2.5

				10/17/45		2.5

				10/18/45		2.5

				10/19/45		2.5

				10/13/49		2.5

				10/14/49		2.5

				10/15/49		2.5

				10/8/50		2.5

				10/22/50		2.5

				10/23/50		2.5

				10/28/50		2.5

				7/30/52		2.5

				7/31/52		2.5

				8/1/52		2.5

				8/17/52		2.5

				10/27/52		2.5

				7/12/53		2.5

				7/13/53		2.5

				7/15/53		2.5

				8/24/53		2.5

				8/25/53		2.5

				8/26/53		2.5

				8/27/53		2.5

				8/28/53		2.5

				8/30/53		2.5

				9/23/53		2.5

				12/16/53		2.5

				12/17/53		2.5

				12/18/53		2.5

				12/19/53		2.5

				12/23/53		2.5

				12/24/53		2.5

				12/25/53		2.5

				12/26/53		2.5

				5/28/54		2.5

				6/21/54		2.5

				7/6/54		2.5

				9/23/54		2.5

				1/9/55		2.5

				6/19/55		2.5

				6/20/55		2.5

				6/21/55		2.5

				9/11/55		2.5

				6/13/56		2.5

				6/14/56		2.5

				6/15/56		2.5

				7/12/56		2.5

				7/2/57		2.5

				11/15/57		2.5

				2/16/58		2.5

				2/17/58		2.5

				2/18/58		2.5

				2/19/58		2.5

				2/20/58		2.5

				2/21/58		2.5

				2/22/58		2.5

				2/23/58		2.5

				2/24/58		2.5

				6/10/58		2.5

				3/17/59		2.5

				3/18/59		2.5

				5/16/59		2.5

				11/1/59		2.5

				11/2/59		2.5

				11/3/59		2.5

				11/4/59		2.5

				11/5/59		2.5

				11/6/59		2.5

				11/7/59		2.5

				11/8/59		2.5

				11/9/59		2.5

				11/14/59		2.5

				11/15/59		2.5

				12/25/59		2.5

				1/7/60		2.5

				1/8/60		2.5

				1/9/60		2.5

				1/10/60		2.5

				1/11/60		2.5

				6/3/60		2.5

				6/4/60		2.5

				2/25/61		2.5

				2/26/61		2.5

				3/3/61		2.5

				3/4/61		2.5

				3/5/61		2.5

				3/9/61		2.5

				3/10/61		2.5

				3/11/61		2.5

				3/12/61		2.5

				3/13/61		2.5

				3/14/61		2.5

				3/15/61		2.5

				5/6/61		2.5

				5/7/61		2.5

				5/20/61		2.5

				6/2/61		2.5

				6/4/61		2.5

				6/6/61		2.5

				6/18/61		2.5

				2/9/62		2.5

				8/25/62		2.5

				10/31/63		2.5

				7/6/66		2.5

				6/27/68		2.5

				8/7/68		2.5

				9/3/69		2.5

				8/5/70		2.5

				8/8/70		2.5

				8/21/70		2.5

				7/19/73		2.5

				8/4/73		2.5

				8/18/73		2.5

				8/27/73		2.5

				9/6/73		2.5

				8/20/45		2.6

				10/14/45		2.6

				10/15/45		2.6

				10/16/45		2.6

				7/24/46		2.6

				7/25/46		2.6

				8/16/46		2.6

				9/5/46		2.6

				9/30/46		2.6

				10/10/46		2.6

				10/19/46		2.6

				10/23/46		2.6

				10/27/46		2.6

				10/31/46		2.6

				11/1/46		2.6

				11/2/46		2.6

				7/21/47		2.6

				7/23/47		2.6

				8/13/47		2.6

				9/1/47		2.6

				9/17/47		2.6

				9/26/47		2.6

				9/27/47		2.6

				10/11/47		2.6

				7/22/48		2.6

				7/23/48		2.6

				7/26/48		2.6

				7/27/48		2.6

				8/6/48		2.6

				8/7/48		2.6

				7/18/49		2.6

				8/17/49		2.6

				10/11/49		2.6

				7/29/52		2.6

				8/2/52		2.6

				8/5/52		2.6

				7/11/53		2.6

				7/22/53		2.6

				8/23/53		2.6

				8/29/53		2.6

				9/18/53		2.6

				9/21/53		2.6

				12/20/53		2.6

				12/21/53		2.6

				12/22/53		2.6

				12/27/53		2.6

				12/28/53		2.6

				12/29/53		2.6

				12/30/53		2.6

				12/31/53		2.6

				5/26/54		2.6

				6/20/54		2.6

				6/22/54		2.6

				6/23/54		2.6

				2/2/63		2.6

				2/28/63		2.6

				3/3/63		2.6

				3/4/63		2.6

				3/15/63		2.6

				3/16/63		2.6

				3/17/63		2.6

				3/18/63		2.6

				3/19/63		2.6

				3/20/63		2.6

				3/21/63		2.6

				6/5/63		2.6

				7/11/63		2.6

				7/24/63		2.6

				8/22/63		2.6

				10/13/63		2.6

				10/19/63		2.6

				10/20/63		2.6

				10/21/63		2.6

				10/22/63		2.6

				10/23/63		2.6

				10/24/63		2.6

				10/25/63		2.6

				10/26/63		2.6

				10/27/63		2.6

				10/29/63		2.6

				11/4/63		2.6

				11/5/63		2.6

				1/8/64		2.6

				1/9/64		2.6

				7/12/64		2.6

				8/16/64		2.6

				8/28/64		2.6

				8/30/64		2.6

				9/12/64		2.6

				7/17/65		2.6

				8/30/65		2.6

				9/4/65		2.6

				9/5/65		2.6

				6/17/66		2.6

				6/26/66		2.6

				6/30/66		2.6

				7/31/66		2.6

				8/1/66		2.6

				8/19/67		2.6

				7/13/68		2.6

				7/14/68		2.6

				7/20/68		2.6

				8/8/68		2.6

				7/19/69		2.6

				7/24/70		2.6

				7/14/73		2.6

				7/21/73		2.6

				8/1/73		2.6

				9/10/73		2.6

				7/11/51		2.7

				7/21/51		2.7

				7/31/51		2.7

				11/12/51		2.7

				12/3/51		2.7

				6/30/55		2.7

				7/1/55		2.7

				10/3/55		2.7

				10/19/55		2.7

				10/24/55		2.7

				6/16/56		2.7

				7/1/56		2.7

				7/2/56		2.7

				7/3/56		2.7

				7/4/56		2.7

				7/10/56		2.7

				7/27/62		2.7

				7/9/67		2.7

				9/26/67		2.7

				3/17/68		2.7

				8/11/68		2.7

				7/18/69		2.7

				9/4/69		2.7

				9/17/69		2.7

				9/23/69		2.7

				7/1/70		2.7

				8/9/70		2.7

				9/2/70		2.7

				8/2/71		2.7

				7/22/73		2.7

				10/6/42		2.8

				11/8/42		2.8

				11/9/42		2.8

				7/19/43		2.8

				7/20/43		2.8

				7/21/43		2.8

				8/26/43		2.8

				9/5/43		2.8

				12/17/43		2.8

				7/22/44		2.8

				9/17/44		2.8

				12/10/44		2.8

				12/15/44		2.8

				1/5/45		2.8

				8/16/45		2.8

				8/25/45		2.8

				9/2/45		2.8

				10/13/45		2.8

				7/26/46		2.8

				8/3/46		2.8

				8/17/46		2.8

				9/2/46		2.8

				9/4/46		2.8

				9/20/46		2.8

				9/29/46		2.8

				10/8/46		2.8

				10/18/46		2.8

				7/14/47		2.8

				8/10/47		2.8

				8/24/47		2.8

				8/31/47		2.8

				9/24/47		2.8

				9/25/47		2.8

				7/20/48		2.8

				7/30/48		2.8

				7/31/48		2.8

				8/5/48		2.8

				9/20/48		2.8

				9/21/48		2.8

				9/22/48		2.8

				10/9/49		2.8

				10/12/49		2.8

				10/16/50		2.8

				10/20/50		2.8

				10/21/50		2.8

				10/27/50		2.8

				8/3/52		2.8

				8/6/52		2.8

				8/18/52		2.8

				10/26/52		2.8

				7/9/53		2.8

				7/10/53		2.8

				7/14/53		2.8

				7/25/53		2.8

				5/27/54		2.8

				5/30/54		2.8

				6/24/54		2.8

				6/29/54		2.8

				6/30/57		2.8

				7/3/57		2.8

				2/26/58		2.8

				2/27/58		2.8

				3/5/58		2.8

				3/6/58		2.8

				3/7/58		2.8

				3/8/58		2.8

				3/9/58		2.8

				3/10/58		2.8

				3/11/58		2.8

				3/12/58		2.8

				3/13/58		2.8

				3/15/59		2.8

				3/16/59		2.8

				3/19/59		2.8

				3/20/59		2.8

				3/21/59		2.8

				3/22/59		2.8

				3/23/59		2.8

				3/24/59		2.8

				3/25/59		2.8

				3/26/59		2.8

				5/17/59		2.8

				5/23/59		2.8

				6/1/59		2.8

				8/3/59		2.8

				3/6/61		2.8

				3/7/61		2.8

				3/8/61		2.8

				5/5/61		2.8

				5/19/61		2.8

				5/21/61		2.8

				2/11/63		2.8

				2/17/63		2.8

				2/18/63		2.8

				2/19/63		2.8

				2/20/63		2.8

				2/21/63		2.8

				2/22/63		2.8

				2/23/63		2.8

				2/24/63		2.8

				2/25/63		2.8

				2/26/63		2.8

				2/27/63		2.8

				3/22/63		2.8

				3/23/63		2.8

				6/7/63		2.8

				7/8/63		2.8

				7/10/63		2.8

				7/23/63		2.8

				8/16/63		2.8

				8/21/63		2.8

				8/24/63		2.8

				11/9/63		2.8

				11/10/63		2.8

				11/11/63		2.8

				11/12/63		2.8

				11/19/63		2.8

				12/26/63		2.8

				12/27/63		2.8

				1/4/64		2.8

				1/5/64		2.8

				1/6/64		2.8

				1/7/64		2.8

				1/10/64		2.8

				1/11/64		2.8

				1/12/64		2.8

				1/13/64		2.8

				7/16/64		2.8

				8/14/64		2.8

				8/9/65		2.8

				6/18/66		2.8

				6/25/66		2.8

				7/12/67		2.8

				8/1/67		2.8

				9/24/67		2.8

				9/25/67		2.8

				7/6/68		2.8

				6/22/69		2.8

				7/20/69		2.8

				9/22/69		2.8

				7/6/71		2.8

				8/10/71		2.8

				9/13/73		2.8

				8/4/55		2.9

				9/10/55		2.9

				10/22/55		2.9

				10/23/55		2.9

				6/29/56		2.9

				6/30/56		2.9

				7/5/56		2.9

				7/6/56		2.9

				7/11/66		2.9

				7/8/67		2.9

				9/27/67		2.9

				8/9/68		2.9

				8/10/68		2.9

				7/10/69		2.9

				8/15/69		2.9

				9/21/69		2.9

				7/11/70		2.9

				8/18/70		2.9

				8/11/71		2.9

				7/8/73		2.9

				7/9/73		2.9

				7/13/73		2.9

				7/23/73		2.9

				9/9/73		2.9

				9/14/73		2.9

				10/11/42		3

				11/7/42		3

				11/13/42		3

				7/7/43		3

				7/8/43		3

				7/9/43		3

				7/10/43		3

				7/11/43		3

				9/23/43		3

				12/14/43		3

				12/29/43		3

				8/14/44		3

				8/15/44		3

				8/26/44		3

				8/29/44		3

				9/1/44		3

				12/20/44		3

				12/21/44		3

				1/4/45		3

				1/6/45		3

				7/19/45		3

				8/13/45		3

				8/15/45		3

				8/17/45		3

				9/5/45		3

				10/12/45		3

				7/23/46		3

				7/27/46		3

				8/4/46		3

				8/14/46		3

				8/15/46		3

				8/18/46		3

				8/30/46		3

				9/3/46		3

				9/8/46		3

				9/9/46		3

				9/18/46		3

				9/28/46		3

				10/15/46		3

				10/16/46		3

				10/17/46		3

				10/29/46		3

				10/30/46		3

				9/21/47		3

				9/22/47		3

				9/23/47		3

				8/19/48		3

				8/20/48		3

				9/28/48		3

				10/7/49		3

				10/10/49		3

				9/17/50		3

				10/2/50		3

				10/17/50		3

				10/18/50		3

				10/19/50		3

				7/19/51		3

				7/20/51		3

				7/24/51		3

				8/10/52		3

				8/19/52		3

				10/14/52		3

				10/15/52		3

				10/16/52		3

				10/19/52		3

				10/28/52		3

				5/25/54		3

				6/16/54		3

				6/19/54		3

				6/27/54		3

				6/28/54		3

				7/5/54		3

				11/2/56		3

				3/23/57		3

				3/24/57		3

				3/25/57		3

				7/1/57		3

				2/25/58		3

				3/14/58		3

				6/9/58		3

				6/11/58		3

				8/12/58		3

				3/13/59		3

				3/14/59		3

				3/27/59		3

				3/28/59		3

				6/1/60		3

				6/5/60		3

				5/4/61		3

				5/18/61		3

				6/3/61		3

				8/14/61		3

				8/26/62		3

				3/24/63		3

				3/25/63		3

				3/26/63		3

				3/27/63		3

				6/3/63		3

				8/19/63		3

				10/30/63		3

				11/8/63		3

				11/20/63		3

				11/21/63		3

				11/22/63		3

				11/23/63		3

				11/24/63		3

				11/25/63		3

				11/26/63		3

				12/5/63		3

				12/6/63		3

				12/7/63		3

				12/8/63		3

				12/9/63		3

				12/10/63		3

				12/11/63		3

				12/12/63		3

				12/13/63		3

				12/14/63		3

				12/15/63		3

				12/16/63		3

				12/17/63		3

				12/18/63		3

				12/19/63		3

				12/20/63		3

				12/21/63		3

				12/22/63		3

				12/23/63		3

				12/24/63		3

				12/25/63		3

				12/28/63		3

				12/29/63		3

				12/30/63		3

				12/31/63		3

				1/1/64		3

				1/2/64		3

				1/3/64		3

				1/16/64		3

				1/17/64		3

				1/18/64		3

				7/10/64		3

				7/11/64		3

				9/13/64		3

				9/29/64		3

				4/20/65		3

				4/21/65		3

				7/15/65		3

				7/28/65		3

				6/14/66		3

				6/27/66		3

				6/28/66		3

				3/27/67		3

				3/28/67		3

				4/1/67		3

				4/2/67		3

				4/4/67		3

				9/18/67		3

				9/21/67		3

				9/23/67		3

				6/26/68		3

				9/2/69		3

				8/7/70		3

				7/8/71		3

				7/31/73		3

				8/5/73		3

				8/26/73		3

				9/11/73		3

				7/17/49		3.1

				7/19/49		3.1

				8/13/49		3.1

				10/8/49		3.1

				3/28/63		3.1

				3/29/63		3.1

				6/4/63		3.1

				6/8/63		3.1

				6/27/63		3.1

				7/7/63		3.1

				8/15/63		3.1

				8/20/63		3.1

				11/6/63		3.1

				11/7/63		3.1

				11/27/63		3.1

				11/28/63		3.1

				11/29/63		3.1

				11/30/63		3.1

				12/1/63		3.1

				12/2/63		3.1

				12/3/63		3.1

				12/4/63		3.1

				1/14/64		3.1

				1/15/64		3.1

				1/19/64		3.1

				1/20/64		3.1

				7/25/64		3.1

				8/24/64		3.1

				4/15/65		3.1

				4/19/65		3.1

				4/22/65		3.1

				6/21/65		3.1

				6/22/65		3.1

				6/23/65		3.1

				6/28/65		3.1

				6/29/65		3.1

				7/14/65		3.1

				6/15/66		3.1

				6/29/66		3.1

				3/25/67		3.1

				3/26/67		3.1

				3/30/67		3.1

				3/31/67		3.1

				4/3/67		3.1

				9/28/67		3.1

				7/9/69		3.1

				7/27/69		3.1

				9/1/69		3.1

				9/30/69		3.1

				8/6/70		3.1

				8/20/70		3.1

				7/7/71		3.1

				7/27/71		3.1

				7/28/71		3.1

				8/1/71		3.1

				7/20/73		3.1

				9/12/73		3.1

				7/20/45		3.2

				8/10/45		3.2

				8/11/45		3.2

				8/12/45		3.2

				8/14/45		3.2

				9/1/45		3.2

				9/3/45		3.2

				8/2/46		3.2

				8/9/46		3.2

				8/26/46		3.2

				8/27/46		3.2

				9/27/46		3.2

				10/28/46		3.2

				7/13/47		3.2

				8/30/47		3.2

				9/20/47		3.2

				10/1/47		3.2

				7/19/48		3.2

				7/21/48		3.2

				8/21/48		3.2

				8/22/48		3.2

				8/23/48		3.2

				9/1/48		3.2

				9/19/48		3.2

				8/22/50		3.2

				7/6/51		3.2

				7/18/51		3.2

				7/23/51		3.2

				7/30/51		3.2

				10/22/51		3.2

				8/4/52		3.2

				8/13/52		3.2

				8/20/52		3.2

				10/17/52		3.2

				7/8/53		3.2

				9/20/53		3.2

				6/25/54		3.2

				6/26/54		3.2

				10/21/55		3.2

				6/17/56		3.2

				6/22/56		3.2

				6/24/56		3.2

				6/25/56		3.2

				7/7/56		3.2

				7/8/56		3.2

				7/9/56		3.2

				7/11/56		3.2

				9/26/62		3.2

				3/23/67		3.2

				8/23/67		3.2

				8/26/67		3.2

				8/27/67		3.2

				8/31/67		3.2

				9/19/67		3.2

				9/20/67		3.2

				9/29/67		3.2

				7/12/69		3.2

				7/17/69		3.2

				10/12/69		3.2

				6/26/70		3.2

				7/4/71		3.2

				7/9/71		3.2

				7/29/71		3.2

				8/7/71		3.2

				8/9/71		3.2

				9/7/73		3.2

				10/3/42		3.3

				11/6/42		3.3

				7/18/43		3.3

				7/22/43		3.3

				8/22/43		3.3

				8/23/43		3.3

				9/7/43		3.3

				9/25/43		3.3

				9/26/43		3.3

				9/29/43		3.3

				12/16/43		3.3

				12/18/43		3.3

				12/19/43		3.3

				12/23/43		3.3

				7/13/44		3.3

				7/14/44		3.3

				7/21/44		3.3

				8/31/44		3.3

				9/25/44		3.3

				11/30/44		3.3

				12/9/44		3.3

				12/17/44		3.3

				12/18/44		3.3

				12/19/44		3.3

				12/22/44		3.3

				12/27/44		3.3

				12/28/44		3.3

				12/29/44		3.3

				12/30/44		3.3

				12/31/44		3.3

				1/1/45		3.3

				1/2/45		3.3

				1/3/45		3.3

				11/27/48		3.3

				7/21/49		3.3

				7/22/49		3.3

				8/18/49		3.3

				7/27/52		3.3

				7/28/52		3.3

				10/13/52		3.3

				10/18/52		3.3

				8/18/53		3.3

				8/22/53		3.3

				9/19/53		3.3

				3/21/57		3.3

				3/22/57		3.3

				3/15/58		3.3

				3/16/58		3.3

				3/29/59		3.3

				3/30/59		3.3

				3/31/59		3.3

				4/1/59		3.3

				4/2/59		3.3

				5/15/59		3.3

				5/30/59		3.3

				4/1/61		3.3

				4/2/61		3.3

				4/3/61		3.3

				5/13/61		3.3

				5/14/61		3.3

				2/1/63		3.3

				2/16/63		3.3

				6/2/63		3.3

				7/9/63		3.3

				8/15/64		3.3

				6/20/65		3.3

				7/18/65		3.3

				8/21/65		3.3

				6/19/66		3.3

				3/29/67		3.3

				7/13/67		3.3

				7/14/67		3.3

				7/15/67		3.3

				7/28/67		3.3

				9/4/67		3.3

				7/12/68		3.3

				7/24/68		3.3

				6/21/69		3.3

				7/13/69		3.3

				8/10/69		3.3

				8/31/69		3.3

				8/3/71		3.3

				8/8/71		3.3

				8/12/71		3.3

				7/15/73		3.3

				7/18/45		3.4

				7/22/45		3.4

				8/2/45		3.4

				10/11/45		3.4

				7/24/48		3.4

				7/25/48		3.4

				8/31/48		3.4

				9/15/48		3.4

				9/16/48		3.4

				9/17/48		3.4

				9/18/48		3.4

				9/23/48		3.4

				9/25/48		3.4

				9/26/48		3.4

				9/27/48		3.4

				10/6/55		3.4

				10/20/55		3.4

				6/20/56		3.4

				6/21/56		3.4

				6/23/56		3.4

				6/26/56		3.4

				3/24/67		3.4

				7/16/67		3.4

				7/27/67		3.4

				8/24/67		3.4

				9/22/67		3.4

				9/16/69		3.4

				7/12/70		3.4

				7/14/70		3.4

				7/23/70		3.4

				7/7/73		3.4

				7/11/73		3.4

				7/12/73		3.4

				7/30/46		3.5

				7/31/46		3.5

				8/1/46		3.5

				8/12/46		3.5

				8/13/46		3.5

				8/23/46		3.5

				8/25/46		3.5

				9/13/46		3.5

				9/16/46		3.5

				9/17/46		3.5

				9/19/46		3.5

				10/1/46		3.5

				10/14/46		3.5

				11/28/48		3.5

				7/11/49		3.5

				7/12/49		3.5

				8/2/49		3.5

				8/10/49		3.5

				9/30/49		3.5

				9/15/50		3.5

				9/16/50		3.5

				10/7/50		3.5

				7/22/51		3.5

				7/25/51		3.5

				7/29/51		3.5

				7/22/52		3.5

				7/26/52		3.5

				8/12/52		3.5

				8/14/52		3.5

				10/11/52		3.5

				10/12/52		3.5

				7/7/53		3.5

				8/7/53		3.5

				5/24/54		3.5

				3/20/57		3.5

				6/28/57		3.5

				8/31/57		3.5

				9/2/57		3.5

				2/28/58		3.5

				3/12/59		3.5

				4/3/59		3.5

				5/31/59		3.5

				7/20/59		3.5

				8/19/59		3.5

				3/30/61		3.5

				3/31/61		3.5

				5/3/61		3.5

				5/17/61		3.5

				6/5/61		3.5

				10/13/62		3.5

				2/14/63		3.5

				2/15/63		3.5

				3/30/63		3.5

				6/26/63		3.5

				8/25/63		3.5

				2/19/64		3.5

				2/20/64		3.5

				2/21/64		3.5

				2/22/64		3.5

				2/23/64		3.5
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				2/25/64		3.5

				2/26/64		3.5
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				6/19/65		3.5
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				3/22/67		3.5
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				3/7/64		3.8
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				3/10/64		3.8

				3/11/64		3.8
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				12/15/66		3.8
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				9/6/67		3.8
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				9/9/43		3.9

				9/30/43		3.9

				11/11/43		3.9

				12/31/43		3.9

				1/1/44		3.9
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				11/23/44		3.9
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				9/3/67		3.9
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				8/14/69		3.9

				6/25/70		3.9

				6/27/70		3.9
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				7/5/72		4

				7/6/72		4

				7/7/72		4
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				7/9/46		4.2
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				7/11/47		4.2
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				9/30/67		4.2
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				10/1/49		4.6
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Presentation Notes
Zoom in on 1 year.  Variability month to month, day to day, season to season and year to year
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Flow (cfs)
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Presentation Notes
How will human activities in a watershed change an annual hydrograph?

Reservoirs:
Ask class to describe impact of a reservoir, then show the curve.
NOTE:  	Area of the curve is a volume (time * cfs).  The area under the runoff curve represents the volume that irrigators or municipal planners “capture” for later use.
	
Describe changes in runoff pattern….(lower peak runoff, higher flows during later summer).

Ask class how these changes from a reservoir could affect functions in the watershed.
Eg.  Reservoir will change downstream temperatures (warmer if waters are released from the surface of the res. And colder if waters are released from the bottom of the res.)  This is a nice chance to talk about thermal structures of lakes and reservoirs if you want.  Can mention implications of these temperature changes on downstream fish.  Too cold, and warmwater fish cannot develop fast enough.  Too warm and cold water fish may “metabolize themselves to death”.
Eg.  Migrating fish (salmon) can be greatly affected by reservoirs.  Biggest impact may be loss of high velocity spring flows that move salmon from lakes back to the oceans.  Since the salmon evolved with those flows, their transition from freshwater to saltwater fish is timed accordingly.  With reservoirs, the journey slows down considerably and many salmon have completed the transition to saltwater fish too soon (eg. Washington / Idaho border).  
Eg.  Trapping seds in reservoirs, resulting in less sed below reservoir for building point bars and other structural elements of a river.
Eg.  Reduced flooding flows reduced  returned nutrients to flood plain,  
Eg.  Reduced flooding means there’s no opportunity for flood flows to filter thru riparian area, 
Eg. Reduced flooding means no triggering of germination of plants that require flooding (eg. cottonwoods).  Because of this you don’t see rows of similar aged cottonwoods along old flood levels anymore….more typically we see really old cottonwoods, or cottonwoods that have been planted.
Eg.  Reduced backwaters after flooding, which many native fish rely on for “nurseries”.

Urbanization:

Again, ask the class what curve would look like.
Discuss higher floods, earlier flooding (and more frequent during the year from storm events).
A previously 25 year return flow may become a 10 year flood as a result.
Implications on channel formation and blow outs.
Impacts on groundwater recharge (note loss of base flow).
Impacts on water quality.
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Presentation Notes
Huge temperature transfer from concrete banks.  Concrete doesn’t cool fast, so water doesn’t cool at night.  
Also, no habitat for wildlife in the concrete channel.
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Presentation Notes
Notice the difference when urbanization is added:
Lower water table
Increased runoff
Increased pollution
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What is the connection between
watersheds and water quality?

Everything that happens in a
watershed can affect the quality of
the water downstream

eeo'we all live downstream”


Presenter
Presentation Notes
Use the questions to drive discussion

Bottom line…we Value our water and value Clean water.
See points below for how we value water.

Drinking Water:

About half of Americans depend on rivers and lakes for dw

Commerce:

Americans on average eat 15 pounds of fish and and shellfish a year.  Nations $45 billion commercial fishing and shellfish industry rely on clean water
In SE US, over 90% of commercial fish and shellfish catch depend on coastal wetland systems
Manufacturers use about 13 trillion gallons of water each year (9 times the volume that flows from Mississippi into Gulf of Mexico each day)
Soft drink industry uses more than 12 billion gallons of water (product valued at $50 billion)

Ag:  

About 15% of farm lands are irrigated
Crops grown on irrigated land = 40% of total crop value  ($70 billion/year)

Tourism:

Beaches, rivers, lakes critical to american tourism
Americans take more than 1.8 billion trips each year to water destinations

Quality of life:

1997 Money mag survey:  clean water ranked 2nd of 41 top factors Americans consider when chosing a place to live
Proximity to clean water body increases a home’s value by 22%  ( National Association of Home Builders)




N
WATER QUALITY IS REGULATED THROUGH
CLEAN WATER ACT (1972)

* WATERS OF U.S. MUST BE
“FISHABLE AND SWIMMABLE” BY
1983

* ELIMINATE ALL POLLUTION
DISCHARGE TO WATERS BY 1985
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Presentation Notes
Picture is from the 1952 fire which caused $1.5 million in damage.  The fire in 1969 that sparked the CWA only lasted about 24 minutes.  It was a very routine fire with damages at about $50,000.  Despite the lower magnitude of the fire, it was a time when the country expected change.  Environmental awareness was just starting to catch on.

Despite some waters still being polluted, the CWA was a huge success.  We are doing much better now than we were before with keeping our water clean. 

On June 22, 1969, and oil slick debris in the Cuyahoga River caught fire in Cleveland, Ohio, drawing national attention to environmental problems in Ohio and elsewhere in the United States.

This Cuyahoga River fire lasted just thirty minutes, but it did approximately fifty thousand dollars in damage—principally to some railroad bridges spanning the river.  It is unclear what caused the fire, but most people believe sparks from a passing train ignited an oil slick in the Cuyahoga River.  This was not the first time that the river had caught fire.  Fires occurred on the Cuyahoga River in 1868, 1883, 1887, 1912, 1922, 1936, 1941, 1948, and in 1952.  The 1952 fire caused over 1.5 million dollars in damage.

On August 1, 1969, Time magazine reported on the fire and on the condition of the Cuyahoga River.  The magazine stated,

Some River!  Chocolate-brown, oily, bubbling with subsurface gases, it oozes rather than flows.  “Anyone who falls into the Cuyahoga does not drown,” Cleveland’s citizens joke grimly.  “He decays”…  The Federal Water Pollution Control Administration dryly notes: “The lower Cuyahoga has no visible signs of life, not even low forms such as leeches and sludge worms that usually thrive on wastes.”  It is also—literally—a fire hazard.

Because of this fire, Cleveland businesses became infamous for their pollution, a legacy of the city’s booming manufacturing days during the late 1800s and the early 1900s, when limited government controls existed to protect the environment.  Even following World War II, Cleveland businesses, especially steel mills, routinely polluted the river.  Cleveland and its residents also became the butt of jokes across the United States, despite the fact that city officials had authorized 100 million dollars to improve the Cuyahoga River’s water before the fire occurred.  The fire also brought attention to other environmental problems across the country, helped spur the Environmental Movement, and helped lead to the passage of the Clean Water Act in 1972.

http://blog.cleveland.com/metro/2009/06/cuyahoga_river_fire_40_years_a.html
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What is Clean Water?

Safe to drink 2

Distilled?
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Presentation Notes
So…ask the classic “tell me a good definition of clean water”.
Let class offer different definitions.

Then talk about what those definitions might mean…
Eg.  We can drink water out of a tap, but would a fish placed in tap water be happy (too much chlorine, low DO).
Eg.  Any one still drink out of a stream?  Water is perfectly fine for fish even though there’s giardia and other pathogens.
Distilled water good for chemistry experiments but lacks important minerals for drinking water and for organisms to live in.
Crystal clear water is gorgeous, but it might mask serious problems (metals contamination, acid water).
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There is no single definition of clean
walter.

The Clean Water Act defines clean water

according to how we use it.


Presenter
Presentation Notes
Just read the slide….no one definition.
Instead we define it according to the uses of the water.

May want to talk a little about CWA … 1972 first passed in its current form.  Extremely important piece of legislation.  Prior to 1972 rivers were burning, Great Lakes were dying.
It’s been a huge success, but obviously still much to do.

CWA mostly implemented at a state or tribal level, with EPA oversight.
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\/ How do we use water? =

Beneficial uses:

Drinking water
Agriculture
Recreation
Fisheries and other aquatic life

Aesthetics

http://www.rules.utah.gov/publicat/code /r317 /r317-002.htm#T15
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Presentation Notes
Beneficial uses:
Note that for surface waters we’re referring to drinking water SOURCES
Ag uses include irrigation and livestock watering
Industrial uses include cooling as well as multiple uses in various operations
Recreation includes contact and non-contact

Note that in Idaho, Industry is a beneficial use but there’s no such designation in Utah.
May want to talk about the GSL (unique water, state currently working on numeric standards).
	
May want some “factoids” about GSL at hand….salinity in southern part is ~ 10% (3 times seawater).
Salinity in northern part may be 3 times higher….hence the pink “halophytic or salt loving” bacteria that are all that can grow there.




Nhat poh‘uﬁnts affect the use of a
drinking water source?

N’

Bacteria, metals, organic

pollutants, nitrates, pH,
sediments, PPCPs
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Presentation Notes
Note that this beneficial use is as a SOURCE of drinking water.  

Nitrates can cause blue baby syndrome if in high enough concentrations (~20 ppm).
Body assimilates ~10% asprin, personal care products, hormones
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_ What pollutants affect the use of an
agriculture water source?

)

Salts and a few

metals
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Presentation Notes
Ask the class.   What pollutants would affect agricultural use? 

Salts (TDS for irrigation limit = 1200 mg/liter;  TDS for stock watering = 2000 mg/l)
	and metals:  arsenic, chromium, copper, cadmium, lead and selenium
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Mhat po“'uﬁnts affect the use of a
recreation water source?

Bacteria, pH,
turbidity, nitrate,
phosphorus,
sediments

KEEP OUT
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Presentation Notes
Note that recreation includes contact and non-contact
Note that we mostly are worried about aesthetics  and bacteria
You may want to mention the phosphorus and nitrogen connection here … i.e the cascading effect leading to low oxygen, noxious plants in the water, etc.




poHuteints affect the use of a
~  water source for aquatic life?

Metals, organic pollutants,
pH, temperature, dissolved
oxygen ammonlq sedlmen’rs
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Presentation Notes
Point out that the most rigorous standards are typically for aquatic life.

These organisms have to live in the water so they are constantly exposed to pollutants.  Therefore standards are lower then they are for drinking water sources.  
Also, note that the list is bigger than any other use….
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_ HOW DO YOU KNOW IF YOU
HAVE CLEAN WATER?
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Presentation Notes
Several challenges for people interested in protecting water quality 
There’s several different approaches currently taken in monitoring water….
Measuring the water chemistry itself, looking at organisms that live in the water, or looking at a bigger picture (structure of stream and its floodplain, etc.  )
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~ Physical Monitoring

(stream form, subsitrate)

Advantages:
Reflects hydrologic impacts

Relatively low cost

Disadvantages:
May not reflect actual water quality
May be subjective
Lack of repeatability
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Presentation Notes
Big picture (landscape influences)….

Reflects the hydrograph and what is happening, or happened, upstream.
Subjective due exact location of measurement


< Biological Monitoring
(macroinvertebrates, algae, fish)

Advantages:

Integrates impacts over time
Biological impacts = loss of
beneficial use

Easy to collect

Disadvantages:
Need for reference sites

High degree of heterogeneity in
samples
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Presentation Notes
Biological monitoring is like a Video of the stream because you can look back at what has happened in time.  
You are actually measuring the beneficial use of the stream.

Reference – example cold fast water vs slow warm water, may be normal, but different results
Need to have 2-3 year lifespans, need to capture different times, locations


http://www.youtube.com/watch?v=4UjlT7fqJ1s

~ Chemical Monitoring
(water column)

Advantages:

Standardized Methods
(Repeatable, Comparable)

Easy to Collect

Related to toxicity or other

Impacts

Disadvantages:

Discontinuous In time and
space
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Presentation Notes
Chemical monitoring is like a picture, or snapshot.
Go over this slide 
When you get to the disadvantages, ask the class first.
Day to day changes, hour to hour – sun warms up, etc. 

Then I usually draw a quick graph on the board of time vs concentration of something (eg. temperature, cadmium).  Then note that we usually draw a line to connect the dots (which I do) but what has REALLY happened?  (Draw the line going all over between the dots)\
The point is that each sample is a snap shot and we don’t know what’s happened between.

DO is a good example.  I usually come back to this when I talk about DO and ask them when the best time to measure DO is, et


.
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Pollution Source Types:

Point sources

Nonpoint
sources

~ A

(=


Presenter
Presentation Notes
Point source is something you can “point” at (e.g. direct factory effluent, or a dairy).
Nonpoint source is pollution that you can’t tell exactly where it is coming from.  It is runoff from things such as street gutters, fields, etc.  
The Clean Water Act does not regulate nonpoint sources, only point sources.

Ex. Cities, golf courses, ag, etc.


AT
Water quality testing targets the pollutants
that affect different beneficial uses.



Presenter
Presentation Notes
So.,,.,, most agencies rely on water chemistry testing .  The challenge then is to measure pollutants or properties of water that are related to the beneficial uses we’re trying to protect.

Point out that we’ll be measuring just a few of these in this class, just to get a feel for how things change.

We will be doing this in the field and you may get a feel for how components change throughout the watershed.



Weasuremenis and
observations we will make in the
field are:

Temperature
Dissolved Oxygen
Nitrates

pH

Turbidity

Land uses

Flow (qualitjliive)



TFO’@S a"fﬁe watershed and sources

~ of pollutants that may cause water

quality to change.

Structural Elements

Narrow valley, steep, fast river
Wide valley, wide slow river
Shade near the stream

Vegetated banks

Human Impacts

Pipes

Canals coming in
Changes in flows

“rip rap” "/

Nearby land uses ™


Presenter
Presentation Notes
The list is divided into “structural elements” and Human influences.  Both will affect water quality, but we have more influence and more responsibility over the second list than the first.







Presenter
Presentation Notes
In  this photo, the banks of Steamboat Creek are lined with tall whitetop, an example of invasive vegetation that does not protect the streambank or provide shade.

Remember to go over tests at the same time.



.

WH)/l do we care about temperature?
* Fish and other aquatic life

* Other effects....

°* How much oxygen water can absorb

* The toxicity of ammonia



Presenter
Presentation Notes
Effects are mostly on fish and aquatic life.
Other effects…oxygen saturation concentrations.  Temperature tied to all the chemical reactions.  Warmer temperatures speed up reactions, tied to ph, 
		ammonia is more toxic at warmer temps (it comes into solution at higher temps)
Fish metabolic rates are tied to temperature.  In water that is too warm, the fish can’t eat enough to keep up with their metabolism, so they essentially starve to death.  

Ask the question: Can water get too cold?


= |
\/ What causes temperatures to rise?

Natural causes:
Seasons
Length of river
Location of river

Hot springs

Human causes:
Removal of streamside vegetation (shade)
Runoff over concrete and other heated surfaces
Changes in stream shape
Reductions in flow
Impoundments

Industrial discharges



Presenter
Presentation Notes
Could ask the class to think of influences if you’ve got time.

Note that many times changes are Natural…..kids may tend to think of any change as bad so it’s worth pointing out.


-

Temperature standards for fish
in Utah

|

Ir; Utah....:

Maximum Temperature :
for warmwater fish is 27°C (80.6°F)

for coldwater fish is 20°C (68°F)


Presenter
Presentation Notes
Note that it’s hard to get too cold for these guys, since things just slow way way down.

Warm water fish are usually “bottom feeders” such as carp, catfish, bluegill, etc.

Cold water fish are usually “game fish” such as trout, salmon, etc.

When showing the thermometers, mention to the teachers that we usually tell the students: 1) take off the blue shield when taking the measurement, 2) the metal end goes in the water, 3) Do not use as swords, 4) Make sure to turn thermometers off, or the batteries will die.
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Presenter
Presentation Notes
What do we mean by dissolved oxygen?
Kids often think these are the bubbles, but note that DO is as invisible in water as water gas is invisible in the air.
Also note that water doesn’t hold a lot of oxygen….only about 12 parts per million max.
Can compare the humidity in the air that we breathe (that you cannot see) with the dissolved oxygen in the water (that you also cannot see).


./

Wh\){ do we care about dissolved oxygen (DO)?
Fish and other aquatic life

Other effects...

* Oxygen in water affects solubility of metals and other chemicals



Presenter
Presentation Notes
We’re seeing fish and other aquatic life as a theme here.
Note also that when oxygen concentrations get extremely low, some metals and other elements (such as phosphorus) release from the sediments.  These dissolved forms are more reactive, often more toxic.

~12ppm is max depending on elevation.


-7

What causes oxygen concentrations to change?

Natural causes:
Uptake by organisms
Natural increases in temperature

Quiet water (low re-oxygenation)

Human causes:
Any source of biological material that will decay in water
High temperatures or low flows

Excessive plant growth in water


Presenter
Presentation Notes
Class can go over this.
Taking measurements at different times in the day can give significantly different results.  Plant both provide oxygen, and consume it.  During the day they provide oxygen through photosynthesis, and at night they consume it.  Early morning is the best time to test for this because oxygen levels will be at their lowest.  


¥ L“ DO standards for fish in Utah

|

In Utah....:
Minimum Dissolved Oxygen (mg/L or ppm)
Cold Warm Nongame
water water
30 Day Average 6.5 5.5 5.0

1 Day Average 8.0/4.0 5.0/3.0 3.0

u\_/ ®


Presenter
Presentation Notes
Note that the concentrations are pretty low….12 mg/liter is saturated and 6.5 may be too low for some fish.

Standards that have a “/” are to show the difference between juvenile fish and adult fish. 

In test kits the indigo carmine attaches to the O2 molecules and turns blue.
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The Nitrogen Cycle
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Presenter
Presentation Notes
Nitrogen is extremely soluble, so it moves very easily. 


\
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Why do we care about nitrates?

Excessive plant growth

Health concerns



Presenter
Presentation Notes
Excessive Plant Growth – can decrease the aesthetic value of water bodies by making the water cloudy or causing unsightly smelly mats of decaying plants on the shore.  Decomposition of plants uses up all of the oxygen in the water.

Health Concerns – Concentrations above 10ppm can be harmful to young babies and concentrations above 4 ppm can be toxic to fish and aquatic life.




-

What causes nitrogen concentrations to change?

Natural causes:
Seasonal changes
Plant uptake
Human causes:
Land uses in the watershed
*Fertilizers, animal manure
*Malfunctioning septic systems
*Discharges from sewage facilities and acid

precipitation


Presenter
Presentation Notes
Seasonal Changes – In Utah concentrations are often highest in the spring when snow is melting and runoff from the land brings nutrients from lawns, farms, etc.  In fall and winter most water in streams comes from groundwater, which has naturally high nitrate concentrations.

Plant Uptake – When plants are growing they use a lot of nitrate, in the fall and winter when plants die, the nitrate is released back into the water and concentrations increase.  




¥ L“ Nitrate Standards for Utah

|

Ir; Utah....:

*The maximum concentration of nitrate allowed in drinking
water is 10 mg/L.

*The state of Utah considers nitrate concentrations of
4 mg/L to be an indicator of pollution problems.


Presenter
Presentation Notes
Note that the concentrations are pretty low….12 mg/liter is saturated and 6.5 may be too low for some fish.
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pH = the level of acidity or alkalinity in a solution

i

pH Scale:

Pure Hydrochloric

Acid Vinegar, Wine, . Baking Soda Bleach Pure s°fhum
i Milk Hydroxide
Orange Juice
0.0 : 7.0 4.0
Gastric Lemon Juice Rain Sea Water Household Oven
Water

Fluids Ammonia Cleaner



Presenter
Presentation Notes
Note that it’s a log scale so every unit difference  a 10 fold increase or decrease (just like the Richter Scale).
(the scale is actually the negative log of the concentration of hydrogen ions in a solution).

Note that as numbers get lower, the water gets more acidic and vice versa.

Note that 7 is neutral.
Ask what rain water is…..~5.6 (because it dissolved CO2 out of atmosphere as it falls and forms a weak acid).



.

WH)/l do we care about pH?

* Low pH can affect membranes
(eg. gills of fish or macroinvertebrates and eggs)

* At low pH, causes some metals to dissolve into a more toxic form

* At high pH, ammonia is more toxic



Presenter
Presentation Notes
Think of a swimming pool: our eyes can begin to hurt because they are sensitive to the chlorine.  Fish membranes are sensitive to the pH.



-

What causes pH to rise or fall?

Natural causes:
Rain is naturally acidic
Rapid snow melt

Photosynthesis in water = higher pH

Human causes:
Combustion causes acids in the atmosphere
=» acid precipitation
Industrial discharge

Mine drainage


Presenter
Presentation Notes
Photosynthesis strips H ion off of carbonates and bicarbonates and causes the pH to increase during the day.  


< -
- o
o

pH standards for fish in Utah

In Utah....:

An acceptable pH range is 6.5 - 9.0



Presenter
Presentation Notes
Note that with temperature we had a Maximum
With DO, we had a minimum,

And with pH, we’ve got a range.

Also note that the range does not include the pH of rainwater!

Can do an example using Coke.
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Sediment

(Turbidity) -


Presenter
Presentation Notes
Turbidity is the suspended matter in the water.
Sediment is eroded soil or sand that has entered a waterway.  The sediment smothers  aquatic habitat, carries pollutants, and reduces water clarity.  
Waters that are high in sediment will often appear cloudy or muddy.  The sediment covers spawning gravels, clogs fish gills, introduces nutrients such as phosphorus into the water, changes water temperatures, and degrades water quality.
However, sediment also occurs naturally, particularly at times of high flow such as during spring runoff.  Don’t assume that brown water ALWAYS indicates a serious erosion or pollution problem.


—

Why do we care about sediments in streams and lakes?

* Can fill space between cobble in stream and smother fish eggs and
tiny aquatic life

* Very cloudy water affects visual predators

e Sediments fill in reservoirs

* Sediments bring nutrients, metals, and more into water

u\_/ ®



What are sources of sediment in rivers?

Natural causes:

Natural “reworking” of flood plain as stream meanders

Remobilized bedload sediment under high flows

Seasonal effects

Human causes:

runoff (construction, agriculture, forestry, mining)

stream banks erosion

u-u @


Presenter
Presentation Notes
While we usually think that we don’t want turbidity, reservoirs cause too little sediment downstream.  The river becomes “sediment hungry” and the river starts to erode beaches and other important habitat.


-

Turbidity standards for fish in
Utah

|

Ir; Utah....:

Turbidity should not increase rapidly from site to site

An increase of more than 10 NTUs violates water quality criteria


Presenter
Presentation Notes
NTU = Nephelometric Turbidity Unit.

Must take more than one measurement
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\/ Macroinvertebrates

o Good Water Quality vs. Poor Water Quality
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PoHution Sensitive

TROUTNUT.COM

TROUTNUT.COM



Presenter
Presentation Notes
Caddisflies, mayflies and stoneflies have “gills” outside so more sensitive


\o.”

PoHution Tolerant



Presenter
Presentation Notes
Mosquito largae have breathing tubes to live in low do, Bloodworms red hemoglobin – low DO
Black fly larvae – moving water attach to ground and have net


./

Somewhat Tolerant




Education and Ovutreach

o Curricula and teacher training

o Citizen Monitoring — Utah Water Watch

Stream Side Science

Lesson Plans and Water Related Activities

m
T
e
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L UtahStatelniversity
e i e

http:/ /extension.usu.edu /waterquality

https:/ /extension.usu.edu /utahwaterwatch /



Education and outreach

Program delivery

e Over 8,000 kids per year
Camps and field days

Classrooms and water fairs




FOR MORE INFORMATION, CONTACT USU WATER QUALITY EXTENSION AT
(435)797-2580 OR VISIT

A

. —,hl UtahState
University
WATER QUALITY EXTENSION



http://extension.usu.edu/waterquality/
https://extension.usu.edu/utahwaterwatch/
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u Utah Water O
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> http://ut.water.usgs.gov/

> http://www.water.utah.gov/droughtconditions /BasinDroughtRe
ports/

> http://www.water.utah.gov/droughtconditions /reservoirstorag
e/default.asp

> http://www.usclimatedata.com/climate /utah /united-
ates/3214

vell.water-data.com/



http://ut.water.usgs.gov/
http://www.water.utah.gov/droughtconditions/BasinDroughtReports/http:/www.water.utah.gov/droughtconditions/reservoirstorage/default.asp
http://www.water.utah.gov/droughtconditions/BasinDroughtReports/http:/www.water.utah.gov/droughtconditions/reservoirstorage/default.asp
http://www.water.utah.gov/droughtconditions/BasinDroughtReports/http:/www.water.utah.gov/droughtconditions/reservoirstorage/default.asp
http://www.water.utah.gov/droughtconditions/BasinDroughtReports/http:/www.water.utah.gov/droughtconditions/reservoirstorage/default.asp
http://www.usclimatedata.com/climate/utah/united-states/3214http:/www.usclimatedata.com/climate/utah/united-states/3214
http://www.usclimatedata.com/climate/utah/united-states/3214http:/www.usclimatedata.com/climate/utah/united-states/3214
http://lakepowell.water-data.com/
http://waterdata.usgs.gov/ut/nwis/uv?site_no=09314500

	Watersheds 101
	Slide Number 2
	Slide Number 3
	What is a watershed?  
	Watersheds are defined by structure and by function
	Elements of watershed structure 
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Watersheds are the logical geographic unit for planning:
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Delineate Your Watershed
	Slide Number 16
	Delineate Watershed
	Slide Number 18
	Natural Hydrographs:
	Natural Variability
	Slide Number 21
	Modified Hydrographs:
	Urban impacts 
	.
	Slide Number 25
	Slide Number 26
	Water quality is regulated through Clean Water Act (1972)
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	How do you know if you have clean water?
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73

