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Project Update 9 U [

Over the past two years, Central Catholic High School student’s in Dan Vasen’s senior
marine biology class have participated in an intensive salmon education program. This program
consisted of numerous classroom and and field activities, including a water quality monitoring
project in the Powell Butte Nature Park. Forty-eight students participated directly in the program,
which was directly funded by a METRO Salmonids Education and Enhancement grant, an
Oregon Department of Fish & Wildlife STAC mini grant, and the Diack Ecology Fund.

Indirectly, this salmon education program was supported by the donation of equipment, aerial
photos and topographic maps, as well by parent volunteers who participated on field trips.
Some of the program’s details: e ;

Students participated in the SalmonWatch program administered by Oregon Trout, which
includes water quality testing and first-hand observations of spawning salmon in the Mt. Hood
NF. The students visited Still Creek on 9/23/99 and the Salmon River on $/20/00.

Students placed over 150 coho salmon carcasses into Still Creek working for the US
Forest Service on two occasions. This project studies the effect of decomposing carcasses on
nutrient levels in the riparian zone. The students placed 90 carcasses into the creek on 11/4/99
and placed another 60 carcasses into the creek on 11/7/00.

Students reared spring chinook salmon and rainbow trout to the fry stage in a classroom
aquarium equipped with a chiller unit, and released the fish into local waterways. A total of 478
salmon fingerlings were released into the lower Willamette river on 12/15/00. A total of 2701
rainbow trout were released into Blue Lake: 455 fish were released on 12/8/99, another 416 on
12/1/00 and most recently 1830 fish were released ori 3/09/01.

Students have taken four field trips to the Powell Butte Nature Park to undertake a water
quality mopitoring project. During these trips, the students located the seasonal streams which
drain the butte and established monitoring stations where the streams cross major trails. The
purpose of this research project is to assess the health of the Powell Butte watershed, to
determine the quality of the runoff water draining the butte, and to evaluate the impact that this
runoff water has on adjacent Johnson Creek’s water quality and threatened salmon runs. The
field trips took place on 12/6/99, 4/14/00, 12/6/00, and 5/9/01. Using monitoring equipment and
GPS, the students measured temperatute, pH, dissolved oxygen of the water, and recorded the
coordinates of the monitoring stations. :

By June 30,2001, the students will produce a final report of their findings in the form of a
Powell Butte Watershed Action Plan, that will include recommendations for improving water
« quality in the park. For more information please contact Dan Vasen at (503) 235-3138.

*

2401 SE Stark Street » Portland, Oregon 97214
(503)235-3138 « Fax (503)233-0073 » www.centralcatholichigh.org
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AQUATIC MONITORING PROJECT AT POWELL BUTTE NATURE PARK

Marine biology students at Central Catholic High School have completed a two year aquatic
monitoririg project of Powell Butte Nature Park's natural seeps and seasonal wetlands and runoff streams,
with the goal of assessing the health of the Powell Butte watershed. The students measured the water
chemistry of a number of runoff streams on the butte, mapped these sites using GPS coordinates and
revisited them on four different occasions to record data. A primary objective of the project was to evaluate
the impact that these inputs of runoff water have on adjacent Johnson Creek’s threatened salmon
populations. This project provided over 50 students with hands-on training in aquatic sampling in the
field, and established numerous partnerships with contributors and local community groups.

* The students have produced a Powell Butte Watershed Action Plan that recommends strategies for
improving watershed health, identifies major sites of disturbance in the park and establishes a
monitoring plan to evaluate the water quality of the streams and wetland areas. Section A

* Students have also produced written reports on Powell Butte land-use history, human impacts to
the watershed, current Johnson Creek water conditions and the status of existing salmonid
populations in the creek. Section C

* Students have used this data in conjunction with other sources to make evaluations about the nature
of Powell Butte’s water input into Johnson Creek, and to determine whether Powell Butte runoff
affects threatened salmon and steelhead runs. Section B

These outcomes were achieved by the students who determined the drainage pattern of the butte by
evaluating the contours using topographic maps and aerial photographs that were donated by local
businesses. See. Fig. 1

The students divided the watershed into sub-basins, each of which contained a stream and/or wetland
that drained a specific geographic area of Powell Butte. See Fig. 2 Field trips were taken to Powell Butte,
during which student research groups located and identified a number of seasonal seeps, small streams and
wetlands. The students established monitoring stations, determined the GPS coordinates of each site and
photo-recorded the streams where they cross major trails. See Fig. 3

The students used calibrated instrumentation to determine water pH, temperature and dissolved
oxygen and recorded the physical environment of each site on data sheets. See. Fig. 4
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Visit the website online at: www.centralcatholichigh.org/biologyproject.html

TASK-TRAINING

MAP & COMPASS ORIENTEERING TEAM
OHARA, ZAHLER, WEBER, WALKER, EVANS, LEDOUX - YEAR ONE
BRUNSON, TIMONEY, LUND, BLEVENS, STOOPS, DANG - YEAR TWO

GPS / DATA RECORDING
RUSCUTTI, GRAVES, LENNARD, MACKIN, FOX - YEAR ONE
BRUGADO, SILLS, OLSEN, HEYING, RICE, BROCKMAN - YEAR TWO

CBL MONITORING TEAM
YEAR ONE

HOLMER, CRANE, TREVARTHEN, STUPFEL, GRBAVAC, GUINDON,
MCDERMOTT, PASFAITT, BUTTON, BARON, STRATTON, PARSCALE

YEARTWO

BOLDMAN, ROWLEY, COLT, IVERSON, LAUINGER, MEYER, SCHOENBECK,
LENNARD, ZOGRAFOS, HUDSON, LUNDSTROM, ANDERSON, BROOKS

CALBRATING Squ1PMENT AT WATCR TANK_



Secerod A

-Jessie Heying
Powell Butte
Water Quality Project

'Sites,'ofDism:bénbes:

A-5. This is a wetland/ lake area with a high level of pollution

B-1. B-2. B-3. All are areas which havé been disturbed by high trail use.

C-1. C-2. C-3. C-4. Have some amount of disturbance.

C-5. Has a greater amount of disturbance tham other sites i this-area.

D-2. Is affected b); animal disturbances and heavy trail use. |

D-3. Also has a high level of trail use.

SLEW. Animal distﬁrbances (c;.ow pasturé, horses, dogs). Pollution (dumping and cigarette butts).

E-2. This area was marked for having trail use.
F-1. F-2. These sites have heavy trail use, mountain biking, horse and dog remnants, and litter.

Specific Ideas for these Sites of Disturbances:

-Specific Trail markings, restricting use of bikes, horses, etc.
-Signs marking seasonal water and vs}ildlifé_grcas
-Garbage and recycling cans ’
-Pooper-scooper statlon ’
-Repalr of Rlpananzones
-Control stream trall crossﬁgs

Reduce stream crossing thh bndges over streams
-Exposed soﬂ needs p]ants/ vegetatlon, especmlly on sides-of nmoﬁ‘ strcams
-Buy polluted lake on the NW corner, near Mall Street, in order to repau'
-Provide mformatmn on pro;ects for vmtors to read

-Improve trails with gravel or matting |

-Get rid of illegal trails, by reducing the number of hiking trails

-Bikers on cemént trails only

-Limited access to wetlands



9.
10
1L
12
13.

14.
15.

Improvements

More garbage cans through park

Steep trails need guard rails so people stay on main paths
Buy Mall Street pond property

No horses or limit access to areas with water

‘Make irrigation ditch angles less so snakes can get out
Test water quality monthly '
Clear debris from streams

Block off unauthorized trails to streams

Repair fences surrounding water

. Plant more plants around water (improve buffer zone)

Re-route slough so it does not pass through cow pasture
Bridges over streams crossing paths

Reinforce stream banks

Label trails better

Close off slough from animals
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Secnon B

Assessment of Potential Impacts of Powell Butte Rundff on Johnson Creek.

* Powell Butte runoff water appears to be of moderate qhality, with pH, temperature and
dissoved oxygen levels of appropriate range to support fish, but physical barriers, lack of
- gravel and seasonal flow rates prevent salmonids from using them butte.

* most of the stream draining the south side of the butte feed into a wetland area before
crossing the springwater coordidor trail and entering the slow moving slough area prior to
entering the creek’s mainstem. ' :

* Sedimentation of suspended solids is probably occuring along this stretch, so impacts
from erosion in the park are probably not dramatically affecting Johnson Creek water

quality.

* The location where Powell Butte runoff exits the park, crosses under the springwater
corrridor trail, and feeds into to the main stem of Johnson Creek is near 162nd and S.E.
Foster Road. This linkage crosses private land that is used for cattle grazing, and the
impact that this situation has on the water quality has not been explored.




Procedure

'Jill Grbavac

e Thursday, September-23, 1999 Salmon Watch at Still Creek

: The class arrlved at Stlll Creek and broke up into A
'-three ‘groups. Each group went. to a different station, and:
- the. groups rotated to each of three stations. At every ’

station the students took note of the weather and the

position in the. stream reach.
The water quallty statlon allowed students to test the

- creek for pH level,” dissolved oxygen content, and .

temperature.: The students used. chemlcal tests provided by
the Salmon Watch coordinators: - -Groups also ‘visually studied
‘the water’s appearance, the stream.bed coating, and the odor
of the water. These things are important to the health of
the aquatic life in the stream, most importantly, the
salmon.  The ideal conditions for salmon habitat are clear,
cold water with a good balance of nutrients.. The water must

.‘have a hlgh concentration of dissolved oxygen, and a neutral‘

O pH. level..

. The - macroinvertebrate survey station prov1ded students

wlth the ‘tools to catch a number of aquatic 1nvertebrates to

__:)study. The groups hypothesized whether more 1nvertebratespa -
©o.would be ‘found. living among the riffles, oriinia de

eep pool':

“in’ the stream Volunteers ventured out w1th nets'and chose “‘

to sample an area size oné foot by four feet. . They plcked
up- rocks from the stream bed to rub the invertebrates off.
jand 1nto the net. After a significant number of : samples
were collected,  the students observed which types of -
invertebrates were found, and where they were found The
.greatest number of invertebrates was found- among the rlffles
due. to .the increased flow of oxygenated water. - Most
'1nvertebrates do not swim well, therefore cllnglng to rocks_
in: the riffles allows them to catch prey that-is washed o
downstream, and provides protectlon from predators. o
‘Macroinvertebrates- are an. 1nd1cator species.’ The . presence
6f certain sensitive types 1nd1cates that the stream is
'healthy. .
"The stream reach survey statlon requlred students to
observe the riparian zone and the surroundlngs of the
stream. The width of the riparian zone and the types of

‘vegetation present in it are very 1mportant to the health of

the stream. There was significant Vegetatlon cover both on
the ground and overhead as a canopy. This coverage filters
© 50il "and runoff, and keeps the stream clear. It also shades

the water to keep it cool. The groups studied the stability

and structure of the banks on either 'side of the stream, and
the amount and type.of debrls in the stream itself. These
physrcal components are influential in the speed and shape
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of the: stream, Wthh affects the salmon habltat and
mlgratlon. : , Lo e .

Friday; November 5, 1999: Saimon”éarcassfﬁlacement'atfsﬁili.i
Creek : nho ‘ R S

A small group of students arrlved at the Forest Servrce'xg
headquarters and, were: given chest" waders, latex gloves, and -
polarized. glasses._ Once the group. arrlved at the de51gnated 2
stream reach, each.: palr of ‘students: was given a large bdg in .
which was placed smaller bags w1th a. total of about eight:
salmon carcasses: 1ns;de. Each. pair ofi'students was then.
given a radlo and’ the»responsrblllty to stock a section of
the stream reach THe. carcasses’ were. placed in a variety of -
areas .in the stream._ Some had to be placed in deep: pools,
some in rlffles, -some in piles of debrls, and some in ‘the
shallows at the edge of the water. The purpose of placing
these carcasses into- the stream is to compensate for the .
declining number: of adult salmon completing  their mlgratlon.”'
After salmon spawn ‘they dle, and - their bodies provide
sustaining nutrients® to theé .soil, :the water, and other
organisms in the stream. By placing the salmon carcasses in
the stream, the health of that stream, and of the organisms
that depend on it, is increased.

Emily Guindon

_: The-Troutfﬁaising'Project'l.

Preparatlon'-

prepared a classroom 1ncubator aquarlum to ralse thefﬁ »”i
eggs/fry in. Then we put in the ‘order: for how many eggs we
wanted. SRR A

What We Did: R A ' Lo L

v’ After receiving-.word., that the eggs were readywwe went
touspick them up and brought them ‘back to our aquarlum. On-
October 21, 1999 we.received: 500 rainbow trout:.eggs from the
Oaksprlngs hatchery; and. on: January 25, 2000 we recelved
1143' rainbow trout: eggs ‘from the Roaring: ‘River hatchery. We
then raised. them until’ they ‘Were‘mature enough to release.:

.. A.daily record’ was kept of egg/fry mortality, the water
temperature of  the’ aquarlum, “the temperature units, and the
pH levels. Every student 51gned up for a day to check the
tank and got a chance to test it and check up on the fish at
least once. While the fry were nearing the appropriate
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maturlty level for release we got approval of a release‘51te
for the fish.

' :On December 12, 1999 we- released 455 ralnbow tro .
1nto Blue Lake. oOur second: batch was released on;MarCh 8,
2000 which consisted of 1123 fry that were also r
1nto Blue Lake. 2 .

: ¢ el ' péolinwﬁehber
Topographlcal Map ST

One of’ the 1mportant parts’ of the Powell Butte

monltorlng pro:ect was to accurately mapping the posmtlons
. of :the: wetlands in the park. In order to do this we needed
“to- get ‘maps that were accurate to the nearest half foot. 5We '
also needed “to have maps that were topographlcally accur -
SO that we «could predict where the wetlands and runoffs. -
would be. For this kind of accuracy we needed to find. a=:
company that would make maps using aerlal photos for. thelr
fmaps We dec1ded to use the Spencer B. Gross’ photogrammetrlc
engineering company.,They also gave us a: sllght dlscount.f
Now the most important part of -their job is to have. dacc racy
in the way that the pictures are taken. By using markers on
the ground they are able to folléw a preset grid-pattern.
Each photo follows a straight line, and overlaps with the
previous one forty percent. The pictures from different
angles are what give the perspective needed to make a
topographlcal map. Now after a set .of pictures:is. taken the
film is developed at the plant. Now the trick to the
development is that. the filmstrip is. about flve_to elght
vhundred feet" long And - whlle_l i *belng run*through the
main processing machlne it must in total darkness. Not
even light ampllflcatlon goggles gan be used due to the"
infer-red beam that they.send. out Now the slot that the.
film is fed into is only a. half 1nch longer on ‘each side -
that the filmstrip. If the person doesn’t lay.it perfectly
in about fifty feet the film'will start to.srub on the wall
and it will ruin the plctures, and £ilms Now to get into.
this room.there is this cool” star trek looklng thlng that
you have to go through. ‘This: is. what produ"fs the huge flve—
foot wide aerial photos. S

- Now the first step to maklng the topographlcal map 1s
to.take two: overlapping photos and set them under a- spe01al
pair of lenses. These léenses give: two - perspect;ves of: the
photos and this gives .the illusion ‘of -a’ third dimension.’ Now
from this point the pictures are. fed into a computer that
dose this. Using liquid: crystal. lenses that increase the
third dimension allow a techn1c1an to. draw the lines that
make up a topographlcal map. Now in’ the ‘days before
computers a technician would have to use the split lenses
and draw the map by hand. A map of the same size would take
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phase of the Powell Butte trip, more sophisticated
monitoring equipment would be used. Compasses, G.P.S., -and
C.B.L. units were used. Training for this equipment was
given separately before phase one of the Powell Butte
project.

The orienteering unit’fs task was vital for the first
phase of the project. A standard compass and map were used
in locating predicted run-off sites. Each orienteering unit
was trained in basic orienteering skills 1nclud1ng North and-
Magnetic North differences.

The G.P.S units required that they be in contact with
at least three satellites orbiting the Earth. This was the’
first stage. After this, basic navigation and coordinate
skills were given so that the G.P.S. unit would be competent
and able to function in the field.

The C.B.L. units, made up of 2 students per C.B.L.,
recelved training in operating the calculator and tester
unit. The units were vital to the project in that they were
the only source of data on the water tested. For this
reason, each unlt had to be competent in operating their
C.B.L. .

Powell Butte: Phase One

On Monday, December 6™ 1999, Central Catholic students
went on-site to Powell Butte. Previously determined were six
sub-basins that were to be monitored and have any run-off
tested for the first time. Four students were assigned to
each sub-basin, with each student responsible for a specific
operation. The operations included G.P.S. monitoring,
orienteering, and C.B.L. testing.

Before the research groups: could break off, the
instruments had to be standardized and calibrated. This was
done at the water tank. After this was complete and all
testing instruments were calibrated and operational, the
students traveled to the mountain finder at the summit of
Powell Butte. Here the G.P.S units were calibrated and
groups began orienteering to their sub-basins. _

The orienteering personnel were only operational during
the first phase of the monitoring project. Their primary
‘task was to direct the group to the approximated water run-
off sites. A standard compass and topographical map were
used. On it, the map had marked where predicted run-off
sites would be. It was the orienteering unit’s job to
determine if the predicted site existed and if so, to lead
the G.P.S. and C.B.L. units to it. Once the site was
located, G.P.S. coordinates were taken

The G.P.S., or Global Positioning System, was used in
determining the exact grid coordinates of each of the run-
off sites. ‘The coordinates were recorded for the benefit of



three or four times longer. Using the topographical maps
that the Spencer Gross company gave us we were able to -
predict where a watershed would be, and accurately map the
position of known wetlands.

Michael Lennard
Preliminary Training

'In October of 1999, two B.E.S. staff members were on
site at Central Catholic to offer training in water-quality
testing. The training was in preparation for the Powell _
Butte project in which students would have to identify and
test water run-off. There were four areas of water-quality
testing demonstrated: pH, dissolved Oxygen (D.O.),
temperature, and turbidity. In each of the four cases, two
samples of water were used: a sample of tap water, and a
sample from a fresh water fish tank that was awaiting the
arrival of Rainbow Trout eggs.

pH: Measures the intensity of acidity or alkalinity of
the water sample (parts Hydrogen). The test was performed
using the Hach Test Kit: Wide-Range Indicator pH. Both the
tap and the tank water were tested, with the results
recorded by each testing group. The correct pH of water is
" vital to the survival of the organisms that live in it.

. D.0O.: Measures the amount of dissolved Oxygen present
in water. The test was performed using the Chemets Kit:
Dissolved Oxygen k-7512. Both tap and tank water were tested
with results being recorded. D.O. is vital to those ,
organisms that extract Oxygen from the water whether it be.
through gills or absorption. : : '

Temperature: Measured the temperature (°F) of the
water. A standard thermometer was used for this. Both tap
and tank water were tested with results being recorded.
Temperature affects both the survival and reproduction of
organisms living in the water. It is also a factor in the
amount of D.0O. present.

Turbidity: Measures the cloudiness (JTU) of the water
sample. The equipment used for this water quality testing
area was a small disk with black and white counter-shading
patterns on it. Both tap and tank water were tested with
results being recorded. Turbidity is 1mportant as it is an
indicator of the water quality.

The B.E.S. training was designed to demonstrate to
students the methods involved in testing the four areas of
water quality, and the equipment used in the testing
process. The B.E.S. training provided the necessary skills
- needed for water-quality testing on Powell Butte.

The equipment used during the B.E.S. training was not
field equipment and was primarily designed to provide
students with insight to the methods used. For the first



the second phase of the monitoring project; enabling the
‘sites to be located with relative -ease and without the
orlenteerlng unit. The first task for the G.P. S. operator
was to synchronize their unit with a standard location. This
was done so that the toordinates would be standard across
the field. At each site located, G.P.S. coordinates. were
taken down, and a photo with the G.P,S. coordinates was
taken. , ’

Once- the site was located and documented, The C.B. L.o~
,unlt, O - Calculator Based Laboratory, tested the run—off
YMeasurements ‘Were. taken of pH, D. 0., and temperature Each
}test was- performed a minlmum of tw1ce to ensure: ‘accurate
'results. _ : _

J Afters all the documentatlon was complete, a sample of
_the water tested ‘was taken and labeled for -further '
'laboratory examination: The data: collected was ‘used in
_concludlng the,lnvestlgatlve wrltten portlon of the project.

CELTT 45'°ch SN
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Powell Butte Spring 2000

Site

pH

Temperature

A-1

6.07, 6.13, 5.96

8,7.9

A2

1 5.93, 6.54,5.93

79,78

A-3

5.39, 5.43

9.6,9.5

A4

6.06, 6.17

103,103

A-5

6.25, 6.55

11.6,11.5

B-1

14.9,5.46,5.54

9.6, 9.6

B2

6.1, 6.03

93,93

|B-3

5.7,5.8,6.1,6.1

9.6, 9.6

B-4

| 5.12,5.47

12.7,12.7

C-1

6.89, 6.91, 7.17, 7.24, 7.05

9

C-2

Dry

Dry

C-3

6.53,6.67

95

c4

5.46, 6.52, 6.32, 6.17, 6.28

10.2

C-5

12

o stoqin M

6.36, 6.52, 661

. 45 @)

R B LN T

LDy

D3

| 448, 5‘23,‘ 563 (+ (+2)

D-3 )

536 581 (+2) 'f.": 190,93

|B1

eo1,

C o Lasy 583 593
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- John Mackin, Sarah Hainley,
Dan Parscale, Jaclyn LeDoux
March 16, 2000
Marine Biology
Human Impacts on Powell Butte Park -
|  Sarah-Hainley
The Wilson Homestead was purchased in 1925 by the City Of Portland to
preser-vé-"-é sit&fef futuf&watef;rese_woirs: It was-farmed-by a family, th&Ande{eggs,
who leased the property and acted as its caretakers. There were many proposals by
A vaﬁous»grou_p&orrhow-‘th&}and-eould‘be-tised-:in-PoweH'—Butte"—s' early history. But-by the
1950’s, the city decided to confinue with its first interest, which was to use Powell Butte
_ as‘a’site fo.rwaterres.'ervoirs.
- A 1968 preposal weuld have allowed community-aetivities; sueh--as»-a-~highiy
developed park and a clﬁbhéuse, to be built on the Butte. But the Water Bureau didn’t
- support these improvements-and they ended up-playing-an importaﬁt»part in-the
protection of the land. People began to discover the many recreational outlets that Powell
Butte had to offer as-more anid-more became residents of southeast Pertland. Since that
time, off-road motor vehicles, dirt bikes, and motorcycles have had access to the Buite.
The aciiens—ﬁythos’e invelved in-such-behaviers- have searred-the vegetative cover of the
open field and rutted the trails on the slopes. Erosion caused by this has brought damage
to-the-surface-of many-trails-that-is-past the-point-of repair.
In 1987, with help from the Water Bureau, the first Powell Butte Master Plan was
adopted by the Portland-City Council: It waé made to-provide POwell-Batfe -as-an-option

for park and recreational purposes as well as-for water service uses. Under the Master



Plan, though; the Butte could-only be used-to “enhance appreeiation of the natural
environment of the Butte and offer outstanding visual experience while providing
opportunities-for physical fitness;” as-well as for educational activities: The plan set forth
many guidelines for how Powell Butte could be used.and protected.

The Master Plan-also-set forth-zoning guidelines that restricted types- of uses. For,
example, in the Open Space area, only agricultural and minor park facilities are allowed
without a permit. While-in-the-forested-area; development eannot be made unless it is
“demonstrated that there are no alternative locations within the City for proposed
improvements: Plus; in what is-called an environmental overlay zone, the bulk use of
hazardous substances is prohibited. Al in all, major steps have been taken over the last
few decades-to-improve the environment of Powell Butte-and-how it will be-eared for in
the future, \

John Mackin

Humans have had many adverse mea_cts on Powell Butte Park. It is a popular
patk for recreation-including mﬂu&ta;iﬂ-b.iking—, hiking; and herse riding.

Mountain bikers who disobey the park rules and go off of the designated.paths
can-trample and kill native plants; which in turn-can result in-erosion from the loss of
roots h;)lding the soil in place. This erosion often finds its way into Johnson Creek,
causing-elarity to-the water to-decrease. When exeess soil is eroded and ends up in
Johnson creek, it destroys fish habitat. If hikers go off of the designated paths, the same
effect can oceur. |

People who-ride their horses-at Powell Butte also impact the water quality of

Johnson Creek without knowing it. When the horse defecates, the feces will eventually



find their waytorthedareekxwh_e‘&litrains;wunlessrthey- are-picked-up: Sinee-Powell Bytte is
in the Johnson Creek watershed, the feces wind up in the creek. This affects water
quality drastieélly: 'Ehaifeees«aet:as—&fertilizer;whiebli&eseases— algae-growth to-an
unhealthy population. Other pl_ants are choked out by this bioom, which reduces shading
and other fish-habitat. People-oftentimes bring dogs-to the-park; and-when they-don’t
pick up th(?ir dogs’ feces, the same effect occurs. |
When people bring antiseptie wipes; or soaps-te-wash their-hands; or test kit
liquids and spillAthem 01; use them, the re;u_lting liquids will go to Johns.é»n Creek. These
carrpeisef_i-the-watef, affeet pH; and-also- éa&s&alg&eblooms— if the poisons kil -other
plants or results in-a warmth of témperature. | |
Powell Butte-is-used-as- a.—pa;ft-of-thedfinkingwatef system for-the-Portland -
Metropolitan Area. Underwater reservoirs of water mix Wi’;h the chlorinated drinking
water. The-underground reserveirs-in-turn go-intothe-Jehnson Creek-watef system: This
can result in the possible chlqﬁnating of J thsor; creek.- Chlorine kills bacteria and other
smél} organisms; and- #sf&rewlt-eﬁ itbeing-in- Iéﬁnsorrefeek, it can-seriously _effeet- the
water system. Nitrogen fixing bacteria and other bacteria that breaks down decomposing
matter wiﬁ_bé—kiﬂed;resu&tingi&th&i&abiﬁty for plants to- grow, and-for-dead plants and
- other dc;,_ca}ying orga;ﬁsms to fertilize the area. |
| Jaclyn LeDoux
Pdweﬂ Butte land use is generally divided into three main categoﬁeé: Open Space
(08); Environmental-Consefv-ation--(EC); and Environmental Protection {EF} zones;

although most of Powell Butte is classified as OS. To protect significant natural



resources; the OS-has been further divided into-the “c” zone; which applies primarily to
the meadgw, and the “p” zone, which applies to the forested areas.

Land use-in the-“p> zone-is-highly restrietive; but faeility development in the “c”
zone is allpwed more readil_y for aesthetic, scenic, _ph_yéical, recreational, and educational
purposes.

Thus-far, the human-impact onthe butte has-been minimal, recreational use has
affected the land. Specifically bike, horse, and foot trails are scattered throughout the
butte that has-influenced-the surrounding wildlife. With the constant presence of humans,
animals are pushed away from areas close to the trails. Littering on and around the trails
creates-a problem as well; leaving a new- type-of habitat and food souree that spurs a
chain reacfion that is discussed in other parts of this report. Furthermore, constant usage
eﬁvthe»safﬁeafeas, and- hikers meandering from trails-stifles-plant growth; thus inhibiting
natural habitats.

Adtheugh trails eover very little of the OS- area; their impact covers much more
than just t}le trail. Like a river has a riparian zone, the trails also have zones beyond them
where humans have affected the-ecosystem. Hewé.vef, in-the-proportion-of affected OS
areas to npn-affected Oé areas, the affected areas are minimal. Further development on
the butte would-not be completely destructive if handled carefully.

Dan Parscate -

The effects of human contact within Powell Butte are both noticeable and
important. Some-of these are in fact the-involuntary side effeets of positive activities,
which inc!ude the use of various chemicals which are sprayed on the grounds of parking

lots-in-an attempt to clear away dust and dirt. Rain-water and other liquid contaet causes



find their way to the-creek when it rains; unless-they are-picked-up. Sinee-Powell Blitte is

in the Johnson Creek watershed, the feces wind up in the creek. This affects water

qualitp\drastically. The-feces-act as-afertilizer, which-increases-algae-grggvth to-an

and other fishhabitat. People-often times bring-dogs-te the-park, #hd when they don’t
pick up their dogs™{eces, the same effect occurs.

When people-briag antisept_ie wipes; of soaps-to-wash their-hands; or test kit
liquids and spill them or use\them, the resulting liquids will go to Johnson Creek. These |
can-poison the-water, affect pH; \and- alse- cause-gfgae-blooms if the poisens kill other
plants or results in a warmth of temperature. |

Powell Butte is-used-as-a-part of Jie-drinking water system for the Portland
Metropolitan Area. Underwater resegdoirs of water mix with the chlorinated drinking
water. The-underground reservoiy mtum go-imbo-the-Johnson Creek water systenr: This
can result in the possible chlopinating of Johnson crégk. Chlorine kills bacteria and other
small organisms; and as-a fesult of it being in Johnson Cxeek, it can-éerious-ly- effect the
water system. Nitrogeg fixing bacteria and other bacteria thit breaks down decomposing
matter will be-killeg / resulting-in-the-inability for plants té grow)\and for dead plants and
other décqying ofganisms to fertilize the area.

Jaclxn LeDoux

Poyvell Butte laﬂd use is generally divided into three main categorieX Open Space
(O8), Eftvironmental Conservation (EC); and Environmental Protection {EP)-zoxes;

althoygh most of Powell Butte is classified as OS. Te protect significant natural



the ehemied;tebe carried off ime--neafby grates-or land, thereby polluting the water and
the surroqnding area. .

Perhaps-more-obvious-to-the-easual passerby but-no-less unfoﬂunatefor-namre is
litter whicp is left by visitors to the park. Cigarette bntts are a common find to the area
which-are exceedmgly hafmﬁd to-the water fef evanety oi? reasons Thetr hght weight
and small slze makes it easy for them fo be carned along by even the shghtest current to a
larger peol—efiwatef Upon feaehmg this-pem% thevaﬂeus theusands oif ehemxealswhlch
inhabit the cxgarette‘become exp‘osed to the water supp_ly_ thh deadly ease. The body of
the cigarette itselfwilkalle.wi%t&rexnain deeompesing—fersome time, ~fbreing- the habitat
into acceang an un51ghtly nelghbor Apart ﬁom crgarettes beer and soda cans are
another pollutant in- thearea Leﬂ eareless}yby guestsef thepark, they also sefve as
slowly decomposmg compamons to the wﬂdhfe and gre an eyesore to the scenery

Pienic supphesappear to- play arele m’ehe deeompesrtlen of the sxte Small plastlc
bags, paper bags, and other supphes such as plastlc utensﬂs and Julce packages are a

_predictable-left- over for thepark area; 'Fhe p}astxes especrally are- an unaeeeptable
‘pollutant which takes a great deal of tlme to decompose and be taken care of

Various-ather hmnan unpaetsean-eome asa— _result- oiisnmple human interaction.
Walkidg through mud collects dirt on the Bonoms of boots whlch often is deposited in |
Vpuddlesfeﬁwater-. Silt- ’and—d'«iré Be-'rld~ueleeds-toereateunelean~and-unhea_lt-hywater
supplies in the river.- |

Stndying at-one pond site uncovered-a victim-of pollution such-as these; a-single
dead frog was discovered near the edge of the pool of water. It’s physical appearance

gave-just cause-to-believe-that the-frog-had been-deceased for some time; and the juice



packet laying less than 10 feet from the pool served as a tell tale sign of the cause of the
frog’s-demise: It shoulé-b&neted—as—-we}}that-thisrpartieulaf area had-been fenced-off and

had been-labeled specifically-to-keep visitors away to keep litter-away from-the pond.




McDermott 1

Powell Butte Nature Park is a huge volcanic mound, unique in that it sits on a 50 million
- Gallons underground water reservoir, that is part of the Bull Run water system. It is the perfect
location to serve as the hub of the water system The Bull Run watershed supplies water by

gravity to Mt. Tabor, Washmgton Park, and Washmgton County.

- More than 85 percent of the water that the Portland Water .Bureau supplies goes through
the Powell Butte reservoir. Conduits from Bull Run can deliver up to 146,000 gallons per |
minute to Powell Butte. Pipelines also deliver water to Powell Butte form the Columbia South
Shore, which is about 4.5 rnil_es north of Powell Butte. This allows the Bureau to mix ground
water from the wellfield with Bull Run at Powell Butte. The Water Bureau purchased Poell

Butte in 1925 but did riot build the réservoir until 1981,

The Bull Run watershed has been the City of Portland’s pnmary water resource since
1895.. The Watershed is about 5 nnles west of Mt. Hood and about 26 miles édst of downtown
Portland it 'covers 102 square mrles Elevatlons range between 750 and 4 150 feet above sea
level. Raw water quahty is exceptlonal and remains close to the’ chemlcal make-up of ra.mfall

Human access to the watérshed is restncted Watershed protectron 1s a tradltlon for this
resourc:e The ﬁ'rst leglslatlve effort to protect Bull Run occu‘rr‘ed in 1904. The natural punty of
Bull Run water and Portland’s natlonally recogmzed watershed protection program allow the

Water Bureau to meet federal and state water quahty regulatrons without filtering the water. The



McDemott 2 - -

watershed is part of thé Mt. Hood National Forest. The' Forest Service and the Water Bureau
provide Cooperafi?é management.‘ |

Rain, fog drip, and sno& melt are the primary soﬁr’ces of water inthe]éﬁxll Run. Average
annual rainfall ranges from 80 inches at"thé Headworks té 180 iﬁches per year in s'ém'e areas of
the watershed. Ayerage annual runoff at the HeadWorks is about 600,000 acré-feet. On
peak ﬁow winter days, several billion gallons of rain water may pour over the spillway at Bull
Run. Although the ‘Bull Run watershed is located in the northwest foothills of Mt. H‘ood,r
snowpack and glaciers on Mt. Hood do not drzﬁn into the Bull Run Watershed. Runoff from the

west side of Mt. HOodd_réins into the Sandy and ‘Willamette basins.

122° 36'44" W
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Marine Biology -
Powell Butte Assessment
History of Powell Butte
Powell Butté, over looking the'.couniryside in ‘S'outh.‘e.ast' Portland, is one of a small series
of volcanic lava .d‘o.meis‘ that make up the Bpn'ng/East Buttés Lava domes. Many aspects of the
- butte héye been ‘vst:u'di‘ed.over the years, but seasonal rundff is one of the few issues that has not
been closely monitored. In order to conduct a thorough study of the effects Powell Butte’s fuhoﬁ‘
has on the water quality of Johnson Creek, a brief history of the butte should be understood.
In April of 1925, Ordinance 46671 was bzissed, a]lov;zing the Portland Water Bureau to
| purchase 555.7 acres of land from George Wilson. $135,000 cash bought the Wilson property, at
that time called Camp’s Butte. Two years later, in May of 1927, after cqntrerrsy sixr_rdund'mg
improvements made be Henry Ahderegg prior o the Water Bureau’s purchase, an Qfdinénce was.
passed to solve theA conflict, and less than another two'years-aﬂer that, there was a public call for
Bids fo lease Camp Butte. Anderegg began leasing the land fo_r grazing on March 6; 1929. He
-agreed to pay $200.QO per year while maintaining any needed fencing he built. Not too long after,
in June of 1931, another ordinance was passed permitting Anderegg’s company, Mt. View Dairy
Company, to Iéas'e the entire property of Carﬁl;"Buﬁe for $720.0Q pér year.
In the years of 1933-1935, discussions were held concerning the placement of site
communication towers on the buﬁe. In February of 1935, a joint report b)( the Bureau of Water

Works and the City Attorney turned Camp Butte’s future reservoir site to the federal government

to establish a world wide radio monitoring station.



In March of 193 7, a recommendation was made to demolish two barns on Camp’s But_te,
ar;d in Decémber of 1938, there was initial correspondence relatjng to th‘e.l'eas‘é .of prop'eﬁy t(’)’l
| 'Pj_bwell Vaﬂey Road Water I.)istﬁct'for the construction of the reservoir. In Febljuafy of the_'nex_t :
yéar, Ord'i'nance 72011 authorized a five year _lgase of Camp Butte’s property for grazing
v | Mcadowlandflive§tock. (Al;hqug}} this is;ﬂ_vle Ia_test reqdrd of a fdﬁﬁa] lga§e ageeﬁent on file,
 livestock gfa;ed on the sit until the 1‘.980’5'.) Finally, in April qf 1939, the resquoir_.'site is$_u§ was
resolved when Ordinatl_lcé'72vz‘3 5. was-passed, allowing the wae]i'Valley Roadl Watef District a ,.
| 200,000 gallon tank. N

| Seven years later_, in September 1(946', Camp Butte was selected for the City prisoner

rehabilitation fannv,‘but the project was soon rejected due to high bids. In May. of the next year;
- Girl Scou,t: Day camp was he_lc! on Camp’s Bqtte_, but in the ne?;t year, a decision was.made .to halt
leasing of Ca:np’s-Butte probgrﬁy because of ;zar‘i_ous_ tax issues. Then; in April of 1950, a |
‘proposal 'v‘va”s"lreceived t.'rom‘ Mrs. Leo Rec'hvof Gilbert Cqmtnunit_y_ Club, r‘equest'_m_g the
éstablishmént' ofa cqmmunity éenterioﬁ Cémp Butte’s reservoir site. The Water Burgau later

decided not to pursue the pxjop_os'al;



After the proposal in July of 1950 asking te establish 2 community center on Camp
Butte's Reserveir site was recommended not to be purs,ued.another proposal in July of
1955 was proposed. This proposal suggested to construct several reservoirs at Camp’s
Butte, over a twenty year penod to hold up a totzl of 500,000,000 gallons of water. The
- ;proposal mcluded the possxbxhty of site parkmg and playgrounds on top of the reservoirs.
In January of 195 8 _the Wate( Bureau felt t;hal:tt!e parking and possible playgrounds were

not a good idea. They wrote a letter stating that all land above 550 feet in el:av"ation will be

“*+yged for storage in the future and no permenant structures should be laced and located on

top of the reservoirs.

Tn March of 1958 discussions bégmi on a proposal foe Camp's Butte Regional Park.
They discussed the possibility of a airstrip but nothing more was said of an airstrip
because it wasn't a r@alzstxc propnsal

A year later in March of 1959 Cb.aney Lumber requested that the Wa;.er Bureau put

SR

| Ltho tlmbpr on Camp S Buﬁe up for sale The' Water Burnan} denmd that rpquest but a month
!atpr in April a small timber sale was recommend to prcmde right-of-way to Power
Pacific and Light.

A letter from Mark Grayson the Commissioner of Public Utilities to ’\fiayor Shrunk
was written in September of 1959. The letter indicated the intent of the Watnr Bureau was
to sell most of Camp's Butte property so that they would be able to finance the construction
of thé reservoir with the money that they received from selling the property.

A resolution was proposed by the Aviation Commission to Portland's City Council
for the construction of a satellite airport on Camp's Butts in September of 1959. In
February of 1960 a second resolution to recousider Camp's Butte for a satellite airport was
requested.

In Aprii of 1962 ordinance 115662 granted easement for 3 MG reservoir to Powe
2v Road Water District. The water Burean in August of 1063 suggested to the

commissioner's Office that a part of the butte could be leased for rock excavation. A thrae



”

E pérk that would feature ball ﬁelds archexy, Mmrmng, tenms golf and horseback ndmg.

‘the plamed reservous

dimensional model of Camp's Butte was constructed in Febmai}f of 1964, fora

approximate cost of $500. I the mid sixties Camp's Buttes named was changed to Powell

- :However, the_.Waier Bureau did not support ﬂlese lmproveme_nts and or,suggesuons. :

“In'May of 1968 a initial file record of correspondence relating it the draining

“problem was submitted. Intermittent complaints followed into later years.

During the sixties the City entertained with the idea of putting together a residential

develcpment plan for parts of the butte that were deemed meéessary for water reservoirs.

The sale of msxdentlal propertles was proposed to be used to pay for the development of -
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In the December of 1968, a proposal was made that a community rifle range, a
Police headquarters, and police academy be built upon the land. This facility would
include: a clubhouse, restaurant, camping, golf course, trails, picnic area, field sports,
tennis, swimming, outdoor theater, lawn bowling, stables, 8 water tanks, barracks and
many more. These would all be build on the Camp's Butte, altliough the Water Bureau
did not support the ideas of these improvements. They made a big difference in stopping
the construction of those things being built. Although, the Water Bureau later helped
build storm drains to take the water away from areas of land at the bottom of the Butte.

Then, in March of 1974, the Powell Valley Water district prepared for
construction of 7.5 MG reservoir. They prepared for the reservoir, and later in January of
1975, a geological reconnaissance of Powell Butte prepares for the bureau of Water
Works.

After that, the idea of the rifle range resurfaced. The idea was reevaluated in
September of 1976, and the Water Bureau did not object to the proposal. Last time the
bureau did not like the idea and they did not reject the idea. Although, Southeast Portland
was growing, and with that came more people to entertain. Officials noticed that more
people were spending time outdoors. They liked hiking, biking, walking and mény more.
This was all occurring in-April of 1977. The officials decided to make a reservoir, and so
there was a public hearing' ebout it and the Hearing Office approved. Along with the
reserveir, $20,000 was included by the Bureau of Parks. This money made both the
reservoir and recreation area possible. The development plan was made under the J.M.
Montgomery contract. Then, in April of 1978, J. M. Montgomery made preliminary
deéigns for Powell Butte. | |

Later, from May to September of 1978, various other things happened. First,
there was a meeting on the reservoir, then Wilsey and Ham proposed a few ideas. They

~ were ideas in which showed work for a Recreational study. This proposal took 276 hours



of work. Then, in September a Meadowland Development Project Report came out about
proposal for a dairy on the site. The dairy would be called Meadowland Dairy.

SinC'e,'dﬂ'—r’Oad vehicles and dirt bikes had acoess; to the Buﬁe, that problem had to
be monitored. These ‘vehides tore up the vegetation and did noé ﬁelp the land, so in April
of 1979, a "Dirt Bike Patrol" was established. These people cracked down upon the many
off-road bikes. o o | |

TFinally, after lots of time and ‘e_ﬁ‘or.t, in 1980 the 50 MG feservoir was constructed.
This reservoir took lots of time and effort from different people. Later inNdvember ‘oi‘

1981 a big mud slide occurred around the area of the reservoir and work and repair

groups cleaned up in December.




John Fox
In 1981 a covered_r'eservoir that'wo'uld'store at least 50 million gallons of

water was built on Powell butte, which was purchas_ed,by the Portland Water

bureau in: 1925. The reservorr is gravﬂy fed 1ts water Tlns means that the

underground streams that come from the Bull Run watershed and feed the

reservorr w1th ground water The BuII Run watershed 1s at an eIevatlon of 750 feet
S0: the water uses gxavrty to flow into Powell Butte The reservorr hardly ne(ded
any pumpmg, to collect the ground water because the land fonnatrons prowded the
cheapest way of collectmg water. Instead the streams were shghtly altered to gow
mﬂre path ofthereservou' - . “ | | “
Because of the rock and thrck sorI that holds most of Powell butte streams
underground the water bureau of Portland had to alter the paths and tunnehng that
the streams follow Large metal plpes now gmde many of the streams These
pipes keep the streams from erodmg away at the ground and changmg therr course
The Water bureau believed that it would be cheaper for them to install these pipes
},__mstead of mstalhng pumpmg umts to collect the water from streams that have "
eroded new paths . | _ |
| _ Over the last 75 years Powell buttes streams have changed therr pats .
_’..':dramathally Ifthe Portland water bureau hadn’t put in the plpmg to remforce the

.'.’Ttmderground streams they could possrbly have eroded 200-3 00 meters of course.

| "l"he ground water that comes frorn the ‘Bull_ Run and fills the Powell butte



reservoir a source of 85% of Portland’s drinking water. With the water from the
Bull Run watershed the water bureau has produced more than 20 production wells. .. .

These wells store 90million gallons of water a day th'atﬂie_ city has the right to use

L4
s

SITE oF Eeos ON b £




Maureen O’Hara

Powell Butte Land Use History: 1982-1996

In the early 1980s, landslides on the steep slopes of Powell Butte occurred and “prompted
the Water Bureau to construct major drainage canals on the site in 1982 (1996 Powell Butte
Master Plan, 9). In February of 1982, the State Representative Lonnie Roberts wrote a letter in
which she said how she was displeased with the City’s handling of the Powell Butte landslides,
and in April of the same year the Powell Butte Interdisciplinary Team was formed. Their
purpose was to discuss means of providing a permanent solution to drainage problems. The
result was the drainage canals (“slide mitigation improvements™) constructed in August-
November of 1982 at a cost of $200,000.

In 1983, “the Water Bureau and Parks Bureau agreed to participate in a collaborative
effort to develop and manage the Butte as a park for outdoor recreation, in conjunction with
planned water facilities” (P.B. Master Plan, 10). Also, in 1983 the Water Bureau and Portland
Police Bureau developed a plan for dealing with off-road vehicles on Powell Butte.

A Master Plan for Powell Buttgvy'as prepéred in 1986 by staff from the Parks Bureau.
“Funds were allocated from the Water Bureau and obtained through a grant from the federal
Land and Water Conservation fund for implementation of the Master Plan, including |
construction of needed park amenities” (P.B. M.P., 10).

In 1987 the City of Portland adopted the InterBureau Agreement between the Water and
Parks bureaus. It “set forth the specific roles, responsibilities, and uses of Powell Butte” between
the two bureaus. The Water Bureau retained Butte ownership, and the Parks Bureau developed
Powell Butte as a park based on the 1986 P.B. Master Plan. The Master Plan “provided for the

joint development and utilization of Powell Butte by the Park Bureau for park and recreation
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purposes and the Water Bureau fOr water servi’ce-r.elated.uses. Multiple management policies,
uses and planned faci_iities are ide‘nﬁﬁed in the ﬁlaﬁ including planned water reservoirs, pafk
'afﬁenitiés and natural areas” (PB MP., 11). |

“In july 1990;_ the Powell Butte Nature Park was 'open'ed to the public.

B AUgu“gt 1991,- enﬁronﬁentd Qverlay zones were adopted for protection of Powell " - .

Butte. |
, In 1 995, the Johnson Creek Resou‘rces Management Plan wasbcreated to provide for '

“ma.nagenient of resources in the J‘ohr‘xsonACreek, watershed” (P.B. M.P., 11). Because Joﬁnson
- Creek receives runoff water from Powell Butte, this plan was nee(ied to “set forth specific natural
resource managemenf provisions” for Powell Butte. | |

" 1996_,‘the duter 'Sbuthéast Com‘munit}'? Plan was made to “guide growfh and
development in-outer Southeast Portland to the year 2015. The plan designates Powell Butte as
open space and contains -provisio.n for protection of natural areas on and around the Butte” (1996

Powell Butte Master Plan, 11).
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Historical Stream and Runoff Conditions for
Johnson Creek Watershed

With an estimated 150,000 people living in the Johnson Creek watershed, its
waters are flowing better then it ever has before. It spans from the foothills in the
Cascades to the low land of the Willamette River.

Only forty-eight percent of the watershed is protected for park use. The remaining
percentage is commercial land use. Drainage in the Johnson Creek watershed is highly
affected by Oregon’s rain. With light to moderate showers, its waters drain into the
Columbia Boulevard sewage treatment plant. In heavy rain, overflowing into the
Willamette River can be a hazard.

Surprisingly, with the pres;ance of obstacles such as most urban development, the
stream flow is faster then in those areas with a large amount of vegetation or undeveloped
areas. The stream flow has improved thirty percent over the last sixty years.

In the 1930’s, Johnson Creek was channeled and rocks were added to reduce the
cause of a flood, and to prevent erosion in the sediment. Farmers also play a vast role in
the stream channels. These farmers have intentions to change the course of the channels
and straighten them out. By doing this, the farmers land will experience new growth and
produce better crops. Construction workers are also attracted to the watershed. The flat

land is eye pleasing in urban development.



Luke Huffstutter
March 16, 2000
Mr. Vasen
Johnson Creek
Johnson Creek Water Qdality

Johnson Creek has been in the midst of the salmon and
steelhead CrlSlS. ThlS watershed is an important part to
_salmon stalks and runs. The water quallty there has been in
question for some years. With the help of Dr. Pan, a
professor at Portland State University; his students from
Portland State University}'Bob Roth, from the Johnson:Creek »
Watershed Council; Rachel, from EDS; and our own filed work
at the creek; we have compiled information on the current
- situation.

Johnson'Creek water-comes from the surrounding area.
Portland, Gresham, Happy Valley, Milwaukie; Clackamas
County, and Multnomah County make up'this water shed.
Although most p01nt pollutlon has been termlnated there is
Stlll much non—p01nt solutlon to be dealt with. As we go
through each area of the ' watershed we can see all the
different klnds of pollUtion that cause the water quality to
~be the way it is.

The headwaters start near Gresham where they come

across the non-p01nt pollution, farmlng Farmers put



fertilizers on their Crops'andehen the rain comes it getsv
washed into the watershed. As well the manure from farm
anlmals gets washed. 1nto the watershed This raises
'nrtrogen levels and kills fish and insects. Then the water
noves in to the city There 1s ‘a large varlety of
contamlnants from thls populated area that flnd there way to
hJohnson Creek Wlth 165, 000 people llVlng in the area, a
lot of garbage flnds 1t’s way 1nto the river such as: car
oil, transmlsSLOn flUld soap, rubber, anlmalpfeces and
v‘everyday household Chemlcals Certain things can be done to
help prevent chemlcals ‘and other pollutlon from the water.
One very 1mportant factor is a buffer. A buffer is adequate
space fllled ‘with vegetatlon that traps and filters
contamlnatlon. The buffer- surroundlng Johnson Creek 1s
-mlnlmal and thus 1neffect1ve. People can play a role

protectlng Johnson Creek's buffer and the water w1th1n

They can plant trees,_shrubs, maklng sure that 011 caps are r__

on tlghtly, ‘and properly dlsp031ng of household chemlcals
reduces the chance of it reachlng the water

| Another thlng that can be done 1s to watch what is
poured into the street_dralns. Dralns_;n Portland,
' Milwaukee and Gresham feed directly into Johnson Creek.
‘These drains are conneCted to‘a system of'“Disappearing

Streams’ says Bob Roth. The city has put. these streams



underground where they eventually.feed to the surrounding
creeks and riVets. When someone pours 0il or trash 1nto
- these drains it gets into the creek, kllllng and ruining the
water and stream life.

It is important to understand what pdsition the'creek

should be in at healthy levels to de01de if it is unhealthy

Johnson Creeks Resource Management Plan by the Johnson Creek

Corridor Committee had optlmal.levels for a creek with a
salmon stalk. ‘Compafe these with our research tesults to
decide if the water quality is of high enough standards.

In natural streams,-Oxygen is gradually consumed as
leaves, algae, and other vegetation decay. It is replaced
by oxygen dissolved from: the atmosphere above the stream.
This 1is known as Do.? Accordlno to the Department of
Env1ronmental Quallty (DEQ), DO shall not be below 6. 5 mg/l.
The current conditions in Johnson Creek show'thevDO to
be _.. . |

I Water femperature_depends.on .the source..of. waten,nthewwmw
volume of flow, weather conditions, and extent of shading by
- vegetation.? The optimal temperature for Coho Salmon is 18

degrees Celsius. The information we got on Johnson Creek

shows it at : .

! Johnson Creeks Resource Management Plan. - Johnson Creek Corridor Committee.

2 Johnson Creeks Resource Management Plan. Johnson Creek Corridor Committee.




Suspended sediment is not regarded as a pollutant
unless it is present in excess._ ThlS 1s known as turbldlty
- ngh levels of sedlment can dlrectly 1njure fish and blanket
.the gravel beds needed for successful spawning.? Thevnormal
levels of turbldlty are ' .

Currently Johnson Creek 1s at

Parts Hydrogen (pH),;sWthe measure of'aoid and alkaline
in the Qater; It is ﬁeasured.on a scale from one to
fourteen. one being hlgh acidity, fourteen being hlgh
alkallne, seven being neutral It is unhealthy for the
water to be lower than 6 5 or above 8.5. The pH of Johnson
Creek is currently Y |

Johnson,creek is not what it should be. There are many
‘factdrshthat'contribute to the water quality. With nonf.'
point pollution'unchecked, it is hard for any one group to
control'theuproblem. It takes a combined effort from the
'surroundlng communltles to keep the water clean. If we are
successful salmon and other specres may be able to safely

return to Johnson Creek

3 Johnson Creeks Resource Management Plan. Johnson Creek Corridor Committee.
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The Condition of Fish in Johnson Creek
One of the objectives of the Johnson Creek Resources Management plan is to
determine whether Johnson Creek can be rehabilitated to a level that will support natural
spawning and rearing of anadromous salmonids. As a result, the City of Portland funded
a study in 1992 to determine the species composition and relative abundance of fish
species in the Johnson creek watershed. This was the first fish survey that attempted to
provide a comprehensive look at the fish populations from the mouth of the creek to its
headwaters. In acidition to the city's study, interesteci éitizens working in cooperation
with Oregon Department of Fish and wildlife (ODFW), conducted electrofishing surveys
in 1993 in upper Johnson creek and in crystal Springs creek. These recent data sets as
well as sorne recent information on habitat conditions are summarized in this
memorandum and their significance to rehabilitation efforts are discussed. As discussed
above, two fish surveys have been conducted in Johnson creek since the spring of 1992.
The city of Portland's suWey was conducted by Beak Consultants Incorporated and
followed the quidelines of the U.S Environmental Protection Agency's (EPA) Rapid
Bioassessrqent protocol V (Plafkin et al. 1989). Fish ware collected with a backpack
electrofisher at six locations on mainstem Johnson creek. Each site was sampled in June
and August, 1992 Data collected included species composition and numbers of each

species . ODFW's fish survey was conducted in July 1993, using backpack
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vel'ectroﬁshing gear Four mainsteml sites were sampled (Figure 1). Species cornposition
-' and numbers Of each species were recorded.

On February 26 the Natlonal Marine Fisheries. Service proposed to protect under |
Federal Endangered Species Act more than a dozen West Coast salmon and steelhead.
populanons faced with extmctlon A fi nal listing decrslon will be made next year. The
Johnson Creek watershed is mcluded in the boundaries of the Lower Columbla Chmook
unit. Accordmg to erham Stel]e head. of the f sheries servrce s NW office, "Fmal]y, the
fundamental pornt is that our salmon populatlons are srck because our watersheds are
srck We won't recover salmon until we recover the hea]th of our watersheds which are
‘their home. It is the heart of the problem and the toughest part of the challenge.”
Dechnmg salmon, steelhead, and trout runs are due to a variety of mter—related ‘watershed
condltlons Since. these rmpacts haye occurred over a centuty 1mprovement will requrre
trme as well. The Johnson Creek watershed is undergomg additional commercial and
re51dentral development lwhlch can dearade condltrons further without careful
1mp1ementat10n of conservatron bractrces Development- in the watershed has caused
srgmf cant loss of habltat for ﬁsh Johnson Creek tributaries have been encased in prpes
and put underground Access ‘to spawnmg and rearmg habltat has been cut off by
culverts meg stream banks with. stonework and the removal of woody debrls has also
contnbuted to habltat dechne Native ﬁsh specres are sensmve to water quahty whrch
has declmed from point and non-pomt pollutron sources. A hlstonc example of point
source pollutlon is the dumpmg of industrial waste into Johnson Creek for drsposal Non;

pomt pol]utron sources mc]ude run off from agncultural opemtrons lawns, streets, and

parking lots. Sedlmentaton dlsrupts. aquatlc and spawmng habitat, Sedimentation occurs



Fish in Johnson Creek 3

,asb soil washes into the creek from construction sites, hillsides, and bare ground.
Ad_equate water quantity ‘is also a concern, partiallv for the chinook salmon navi gating the
creek during spawning season in September and October Low water levels are subject to
' deereased levels of dissolved oxygen, higher water temperatures, and higher
~ concentrations of pollution in the creek.: |

The creek has been docurnented to .support ooho salmon, steelhead, cutthroat
trout, and fall chinook. In response to declining native ﬁ_sh runs in Crysta] Springs Creek,
the‘ Johnson Creek Watershed. Council snbmitted a Restoration and Enhancement
P’roérar’n proposal to the Oregon Department of fish and Wildlife. >'(O.DFW)

Nothing is known about- fish populations in Johnson Creek before European
settlement It seems hkely, however based on comparisons with less-dlsturbed stream S
in the lower Wlllamette watershed that Johnson Creek supported runs of steelhead trout
sea-run cutthroat trout, coho and chinook salmon. Condm_ons for these fish declined after
the watersh_ed was settled, logged, and converted to agricultural and urban uses.
Channelization of much of the ereek by the Works Progress Adrninistration in the 1930s,
and the u_se'of the creek t‘or wastewater disposal, further exacerbated already deteriorated
con{diti'ons.- Water quality m the creek has probably improved somewhat in recent years.
Curren'tly', JohnSOn Creek contains many small non-garne fish, but only a rernnant of the
historic sa]monid runs Sahnonids tend "to be more sensitive to environmental change
than rnost fish species and are a good indicator of overall environmental health.
Information on the fish in the Johnson Creek watershed ts based on several surveys, fish
kilt the 'reports and occasi‘onal observations made by residents and wildlife agency

personnel.



Fish in Johnson Creek 4

Different life stages of 'steelhead, coho and chinook salmon are, or could be, in
Johnson Creek Wrnter-run adult steelhead return to spawn in Johnson Creek from mid-
Noyember through May 'Ihere appear to be two separate runs of winter steelhead |
peakmg inJ anuary and F ebruary and again in April and May |
| | Adult coho salmon have been observed in the lower ‘reaches of Johnson Creek -
from late September through early Noverber. A part_rcular race of fall chmook, referred
'tobas the "tule" have hfstorically :spawned-in Johnson Creeh. Chinook salmon probablgyd
enter_ J ohnson Creek to spawn from mid¢Septe1nber through vOctober. The other salmonid
species nresent in Johnson Creek is the coastal subspecies of cutthroat trout. The coastal
subspecies has both sea-run and resident forms. Although it is nossible that both forms
occur in Jo'hnsonACree_k, ‘no recent docmnentatr'on of--the sea-run form has been found.
Data ﬁom«eleEtrdﬁshing ‘snrv'eys conducted in 1992 and 1993 indicated that cutthroat
trout are present inlow numbers throughout the mamstem of J ohnson Creek and are more
abundant m_the smalt .h.eadwater tnbutanes. Fry and Juvemle life staoes were found:
'primarily in small tributary streams,:although a few Juveniles were found in the ‘marnstem
in the v1cm1ty of Gresham |

| One of the ob_]ectrves of the Johnson Creek Resources Management Plan is to
deterrmne whether Johnson Creek can be rehabrhtated to a level that wrll support. natural
spawnmg and rearmg of anadrornous salmomds

As a result, the Clty of Portland funded a study in 1992 to determine the specres
’cornposrtron and relative abundance of fish specres in the Johnson Creek watershed. This
was the first ﬁsh survey Athat' attem]‘sted' to provide a comprehensive look at the fish

population's from the mouth of the creek to its headwaters. In addition to the City's study,
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interested citizens, working in cooperation with Oregon Department of Fish and Wildlife
(ODFW), conducted electrofishing surveys in 1993 in upper Johnson creek and in Crystal
Springs Creek. These recent data sets as well as some recent information on habitat
conditions are summarized in this memorandum and their significance to rehabilitation
efforts are discussed.

As discussed above, two fish surveys have been conducted in Johnson Creek
since the spring of 1992. The City of Portland's survey was conducted by Beak
Consultants Incorporated and followed the guidelines of the U.S. Environmental
Protection Agency's (EPA) Rapid Bioassessmenf Protocol V (Platkin et al. 1989) Fish
were collected with a backpack electrqﬁsher at six locations on mainstem Johnson creek
(Figure 1). Each site was sampled in June and August, 1992 Data collected included
species composition and nurnbers of each species. ODEW's fish survey was conducted
in July 1993, using backpack electroﬁshing gear. Four mainstem sites were sampled.
Species composition and numbers of each species were recorded (Appendix B).

Cutthroat trout was the only salmonid species foﬁnd throughout the length of
Johnson creek. It was absent only from the collections at PM 4.5 and 12.5 juvenile
rainbow trout (steelhead) were found only at the three lower sampling locations.

'Stocking practices may partially explain why rainbow trout (steelhead) were
found only in the lower 9.8 miles of the creek in 1992. Natural reproduction of steelhead
and coho salmon in the Johnson creek watershed is supplemented by fry introduced from
hatch boxes (small hatcheries) one hatch box has been maintained on Crystal springs
Creek since 1981 by Clyde Brurumel with the help of the Sellwood-Moreland

Improvement League (SMILE). A second hatch box was installed on the property of
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Steven Johnson at RM 2.5 in 1991. Each hatch box incubates from 15 to 20 thousand
fertilized steelhead and coho salmon eggs. The eggs are provided by ODFW as part of
the Salmon and Trout Enhancement Program (STEP). The fry are released in Crystal
: springs Creek and in lower Johnson Creek at RM 2.5. Therefore, in years when few wild
adults return to spawn, the hatchery fish probably account for most of the juvenile
production in the creek. Since the areas where juvenile steelhead were capturéd were in
the general vicinity of the hatch boxes, it is probable that most, if not all, of these fish
were of hatchery origin.. The absence of juvenile steelhead in the upper portion of the
watershed suggests that wild spawning fish were not contributing much,.. if any,
offspring to the upper watershed. Also the total absence of coho salmon in the 1992
samples from J éhnsbn creek strongly suggests that survival of the hatchery fry was very
low and that there was very little, if any, natural reproduction.
The presence of the single juvenile coho in the vicinity of Gresham (PM 14.5) in 1993 is
encouraging in that it indicates that at least some natural reproduction of coho has
occurred recently. |
Salmonids (trout and salmon) generally comprised only a small percentage of the
total catch. Their contribution to the catch exceeded 10 percent only in the vicinity of the
Leach Botanical Gardens
The reach between Leach Botanical Gardens and 134th street contains some of
the best riparian habitat along the creek and in stream habitat consists of a good mix of
riffle and pool habitat. This might explain the increase in relative abundance’ of

salmonids in this section of the creek.
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In a healthy anadvromousr salmonid stream with adequate eScapem’ent of adult
spawners, juvenile salmonids would be expected to comprise a substantially larger
percentage of the eI;:Ct_roﬁshing catch than was observed in the 19 92 and 1993 surveys. |

The two tﬂost abundant species in the catch at nearly all locations were reticulate
sculpin and re_dSide shiner. Both of these species are suspected of causing negative

| impacts to anadromous salmonid species. Reticulate sculpin can penetrate deeply into
the substrate and has been observed to teed on salmon eggs. |

V¢ry little information ‘is aVailable régarding the number of adult salmon and
steelhead which return to spawn in johnson _Creei(. The only recent spawning survey
data were collected by Beak Consultants Incorporated in May and early June of 1992.

- The sﬁrvey was funded by the city of Portland and was scheduled to continue through the
fall and Mnter of 1992 but was canceled aﬁér the first September survey due to funding
constraints. | | |

The surveys conducted in May and early June 1992 were designed to locate late-

spawning steethead. According to Clyde Brurﬁinel who has made routine ob;ervations of
crystai springs Creek and Johnson Creek below the confluence of Crystal springs fogek, |
there are two separate runs of adult steclhead. One beginé in late November and -
cOntin{xes into. Jahuary and the other begins in late March and continues thlfough mid
Nay. Beak Consultants surveys were initiated 7 May 1992 and continued weekly through
4 4une 1992. A single survey was conducted 17 September 1992 by the same surveyor.
The lpcatiqns surveyed included the following: 1) the creek mouth to 82nd Avenue, 2)

122nd Avenue to 134th Avenue and 3) Gresham Main city park to Barnes Road.
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Duriﬁg the Nay-June- 1992 suwey, no salmonid redds were observed. -However.
three. live steelhead and one steelhead carcass were sighted during the survey period.
A]so three chlhook salmon carcasses were found. All of the fish observed were
downstream of 82nd Avenue. The surveyor-'also reported that re51dents at 4238 SE -
Tenino had observed two steelhead engaged in spawmng activities opposrte thelr
property dunng the first two weeks of Apnl 1992.

They also reported that at least four addrtlonal steelhead had been observed during the'
same penod in the pool below the gravel bed where the spawning palr was observed.
No salmon or salmon redds were observed durmg the 17 September survey. The
' September’ survey was temiinated at the ~T idernan-Johnson park due to a temporary debris
dam that would have biocked upstream access to adult salmonids
'Ahother source ‘of infortation on presence of adirlt sahr’rorl and steelhead in
Johnson creeh s the sport cat'ch“eumman'es developed by ODFW from salmon/steelhead -
‘punch card returns‘ Punch card data are available for Johnson creek from 1976 through
1992 The punch card data do not mdrcate the location within the creek where individual
;ﬁsh are caught therefore ‘it was not possrble to determme whether fish were caught in
| the lower or. upper reaches. Reported cat_ches of steethead range ﬁom a hrgh of 38 _m‘
19‘8-4:1-8-5' to none in 1988. Table 3 shows_that since 1988there have been adult steelhead
'caught _each year through 1992 w1th the catch:i_n" --1989 (28 fish) approachtng the 1.985-867
‘ record high.l 'Theée data tell us little ahout the actual size of the spawning runs hut do

indicate that at least some adult fish were present in the system during the past four years.
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It is interesting to note that three chinook salmon were captured in March of 1990
(Table 3). These fish may have been spring chinook salmon that had strayed into
Johnson creek by mistake.

In summary, there is recent evidence that small numbers of adult steelhead are
returning to spawn in Johnson Creek. Some spawning apparently occurs downstream of
82nd Avenue. Inadequate information is available to determine whether upstream areas
are presently being used by steelhead for spawning. No recent sightings of adults have
been reported from upstream areas and no juvenile steelhead were captured above RN 9.8
in 1992 or 1993.

The status of adult coho in Johnson Creek appears bleak. Escapement of
wild coho salmon to Columbia River and Oregon coastal streams has been very low for
the past several years. Overfishing in the ocean, coupled with poor ocean conditions
have been key factors in the recent decline of the wild coho runs. These factors coupled
with poor habitat conditions in Johnson Creek are probably responsible for low
abundance of coho in the watershed. The Only recent evidence for adult coho in the
Johnson Creek watershed are observations of a few ﬁsh in Crystal Springs Creek
(Brummel pers. comm 4/21/92) and the capture of a juvenile coho in the 1993 fish
survey's near Gresham, indicating that spawning has occurred as recently as 1992. -

During the tall of 1993, ODFW organized a group of interested citizens from the
Johnson creek watershed to collect weekly information on spawning activity of salmon
and steelhead in mainstem Johnsoﬁ Creek. As of mid November, no salmon had been
observed. Water conditions were unusually low through the fall months and .ﬁsh may be

waiting for tall freshets to move upstream.
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Current conditiorls in Johnson 'ereek are considerably more _favorable for
| steelhead trout than for coho' salrnon. Habitat su_itabilitv for chinook salmon is
intermediate between Vthat for steelhead and coho salmon. Limiting 'factors for each
: 'Spe.cies are described in Figure 1. |
Several srghtmgs of adult steelhead in the vrcrmty of Gresham have been reported '
in the last 15 years One _]uvenrle chrnook salmon was collected from Reach 1 dunng the
1992 surveys and several Juvenlles were collected ﬁ'om a short reach of Crystal Sprmgs
Creek in 1993 No other recent srghttngs of chmook have been reported Because
chinook salmon had not been stocked in the creek prior to the surveys, the Juvemle ﬁsh :
are assmned to -have been produce‘d by natural spawning adults. .Low ﬂow: upstream of
the Johnson Creekfcrystal Spring C‘reelr conﬂuence is a major limiting factor for fall
chinook. . . | - | |
The adverse effect of development on ﬁsh habttat 1s well understood Natural
streams exrst in a state of dynamic equ1lrbnum w1th therr watersheds Mrgratory
salmomds evolved to take advantage of the characteristics of the rivers and streams of the
Pac1ﬁc Northwest When development occurs the dynamrc equrlrbnum between stream
' and watershed is dlsturbed When a watershed is logged la‘rge quantrtres of srlt-vare oﬁen
_ dlscharaed into Vstreams The silt blankets the gravel that salmomds use to spawn The
loss of eover along stream channels increases water temperatures to injurious levels and '
facilitates pred_rcatlon of young ﬁsh. Drscharge of urban wastewater introduces matena_ls
into the 'stream which are toxr'c‘ to ﬁsh and the .invertebrates _they feed trpon. Althoirgh
these effects are well understood conceptrrally,, 1t is still necessary to analyze the factors

that actually limit fish populations. in a given situation. Based on the analysis of limiting
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factors, a strategy for improvement can be developed.

The fish community of Johnson creek is presently numerically dominated by reticulate
sculpin and redside shiner. Speckled dace are also widely distributed throughout the
watershed and were relatively abundant in samples collected at RM 0.5 and RN 4.5.
Only one coho salmon juvenile and one chinook salmon juvenile were collected during
the 1992 and 1993 electrofishing surveys, respectively. Steelhead juveniles were
captured in low numbers at several locations downstream of RM 9.8. Small numbers of
cutthroat trout were collected at most sampling locations from near the mouth of the
creek to the headwaters. Relative abundance of cutthroat trout in the catch was higher in
the headwater region from RN 20.8 upstream.

In a productive salmonid stream, juvenile salmonids would be expected to be more
abundant and comprise a larger percentage of the catch than was found in Johnson creek.
Poor returns of adult spawners may account for part of the low abundance of juvenile
salmonids, particularly in the case of coho salmon. However, substantial numbers of
both coho salmon and steelhead fry have been plantéd in lower Johnson Creek and crystal
springs Creek during the last few years. If these fish had survived, they should have been
represented in the electrofishing catch. No coho juveniles and only a few steelhead
juvem'l‘es were taken from the vicinity of the stocking sites.

Some of the possible reasons for poor sailmonid fry and juvenile survival in Johnson
creek were examined and discussed. They included predation on eggs and fry by
reticulate sculpin, competition from redside shiner during periods when water
temperatures reach the 19 to 22 C range marginal food supply in the middle and upper

reaches of the creek, high summer water temperatures, too little or too much pool habitat
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in some reaches anda probable lack of sultable winter refuge habitat throughout most of
the malnstern Thls represents only a partlal llst of the factors which may be aifectmg
growth: and survival of salmonid fry and juveniles in Jo_hnson Creek. A more detailed
and cOrnp'rehensive analysis of lirntting_ factors will be prepared in a subsequent technical |
memorandum. |
In oonclusrorl,' resulta of the reoent Johnson Creek fish surveys indicate that'avv'ari.ety of
factors are interacting to create marginal__eonditions for anadromous salmonids. Some :ot‘
: these factors ‘could be addressed through short-term intervention (eq. provision of off;
channel winter refuge habitat, or creation of mor_e instream pool habitat). whether other
factors su’oh:as high summer water']temvperatur_es :and _asaooiated problents_ can be dealt
with given the changes that have already taken place thhm the watershed will reqture
further. injesttgation. For example, we‘ need to know whether improvement o.f stream
shading can bn’no water temperaturea' back within the range preferred by salmonids. If
shadmg alone is msufﬁment can ﬂow be supplemented dunng the summer to 1mpror/e
-temperature condmons? Answers to these and other similar questlons will. be
: forthcommg as the various ongomg water temperature hvdrolo9lc and water quahty
.studles are completed an mterpreted relatlve to the requtrernents of anadromous

salmonlds.
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Figure 1
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Direction of water flow? (drains to) .

What is the condition of the tree canopy Y\ © \e.

Distance of water feature to nearest trail (meters)

Degree of disturbance in area of site? ,

‘What signs of disturbance are presenf? * VO\:\\ WS

Water quality data: pH £3 g
temperature ’\.Ur
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total dissolved solids

site## Latitude
Subbasin Longitude
Which best describes the site? W &\‘\0\.\\ A/
Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Waterwquality data: pH S W\ 7

temperature %
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total dissolved solids
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Site # | Latitude

Subbasin C, Longitude

Which best describes the site? \N) 6_* \0-“6*

Direction of water flow? (drains to)

What is the condition of the tree canopy

Distance of water feature to nearest trail (meters)

Degree of disturbance in area of site?

What signs of disturbance are presént? |

Water quality data: pH S .\)(
temperature % )
dissolved oxygen

total dissolved solids

Site # D Latitude
Subbasin Longitude
Which best describes the site? \\] Q-JV oo
Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water qﬁality data: pH S .\-\q

temperature %
dissolved oxygen

total dissolved solids
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Site # ?) - 2‘ Latitude “f %3
.. 20 3 Q.
Subbasin B Longitude \2-
Which best describes the site? s\‘(‘ e.0.(%

Direction of water flow? (drains to) SO\):‘(\\ . )V S
Sretrned o =

* Distance of water feature to nearest trail (meters)

What is the condition of the tree canopy .\

Degree of disturbance in area of site? M y: c 05~\ 9t
: ()
What signs of disturbance are present? \/2-\0 Vo

. ~\.0%
Water quality data: pH S' . %\)‘ \S ‘S% N \o :\\)‘ N
temperature % f\'\ ~ % ~o\—\

dissolved oxygen

total dissolved solids

siie# B~ o .Latitude“tgo 2.4.94N |
Subbasin % Longitude \110 %0‘%\)‘ \N

Which best describes the site? SN C€ ‘53?;\ <o - oS\
Direction of water flow (drains to) SQW M _)< e

. o.
What is the condition of the tree canopy? \\\ efmedn

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? \\.\ 3 &.\ me‘\x \e:('o S.\ o0
‘What signs of disturbance are present? \ YN e
| K

Water quality data: pH €. 2% \S 29 '\\o:\
- temperature \ R \'\f\'l-
dissolved oxygen

total dissolved solids



Site # %"% Latitude U"So 1(\‘03 ‘I‘\I‘V\N
Subbasin % Longitude \116 30‘?

Which best describes the site? SSV AN
Direction of water flow? (drains to) SO\L*\\\))Q'S .
Wﬁat is the condition of the tree canopy '\x\*‘ex m@&»\&( e
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site? \(\\ % \ e o0 3’\ oM\
What signs of disturbance are present? \eoNesSy 03 N\
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

Site # %"“‘ Latitude D(S © 2'0“1(\ N

Subbasin % Longitude \2.10
Which best describes the site? \)3?;\_ \QS\A‘
Direction of water flow (drains to)

What is the condition of the tree canopy? N\Q N
Distance of water feature to nearest trail'\'% (meters)
Degree of disturbance in area of site? \ oW

‘What signs of disturbance are present?

Water quality data: pH S .%\0 \S .1_?) “\\ \D\
temperature —\ ‘\A(\ \—\ ,\0

dissolved oxygen

SN

total dissolved solids



Site # - Latitude %5 0 N
Subbasin Longitude \12‘6
Which best describes the site? S}f (e
Direction of water flow? (drains to) SQ \M
w hét is the condition of the tree canopy 6\05 Q»B'
Distance of water feature to nearest trail 2. (meters).
Degree of disturbance in area of site? \\‘\ g
What signs of disturbance are present?
Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

Site # Latitude
Subbasin Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail . (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids
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Site # _ Latitude
SubBésin : Longitude
Which best describes the site?
Direction of water flow? (drains to) |
What is the condition of the tree can‘&py
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site? |
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

o S
Site # 1. Latitude ng N 2'2 m%?)
Subbasin C,"l Longitude \

Which best describes the site?

Direction of water flow (drains to) SO “3(\\

What is the condition of the tree canopy? <~ 109 e

Distance of water feature to nearest trail ?) (meters) \\

Vi Qo .
Degree of disturbance in area of site’ A\ . )(_ Cﬁ-\\
What signs of disturbance are present? e,?OB\ \
Water quality data: pH
temperature

dissolved oxygen

total dissolved solids



Site # . Latitude
Subbasin : Longitude
Which best describes the site?
Direction of water flow? (drains to)
What is the condition of the tree canopy
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

o
site # D=\ Latitude Y D N 28 %%D".?;\s
Subbasin B Longitude \22-0“\‘ ?) o
Which best describes the site? o

Direction of water flow (drains to)

Distance of water feature to nearest trail \ (meters)

What is the condition of the tree canopy?

Degree of disturbance in area of site? (M &

What signs of disturbance are present? OOV

Water quality data: pH \ot\% N \0 S.;’\
temperature ’\ ,\3( ;\\\)(

dissolved oxygen

total dissolved solids



Site # Latitude
Subbasin : Longitude
Which best describes the site?
Direction of water flow? (drains to)
What is the condition of the tree canopy
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

site # D~ - attude WS N 2B e B
Subbasin D Longitude \11?“ ,56 ™ D 35
Which best describes the site? €T 0500 GA NS NN e\

Direction of water flow (drains to) <O \)3(\(\’\”2‘%)(

What is the condition of the tree canopy? C/\'of,@

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? \-'\“\?’\\

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids _



Site # - Latitude
Subbasin - Longitude
Which best describes the site?
Direction of water flow? (drains to)
What is the condition of the tree canopy
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?
What signs of disturbance aré present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

Site # O -3 ' Latitude \)(So N 2.%(\'\ (()Q\b
Subbasin D Longitude \’]—f),.o \N /’SQ m‘:}’\
Which best describes the site? <5} ¢ € M\ .

Direction of water flow (drains to) 50\)3(\"\\)3 Q-S_Y

What is the condition of the tree canopy? 0\0‘3 Q—A’ )

S

Distance of water feature to nearest trail \ (meters)
Degree of disturbance in area of site? \(\.\?)\\
What signs of disturbance are present? -

Water quality data: " pH
temperature
dissolved oxygen

total dissolved solids



site# .-\ Latitude
Subbasin Longitude
Which best describes the site? (¥ O &
Direction of water flow? (drains to)
What is the condition of the tree canopy T\ one
Distance of water feature to nearest trail {0 (meters)
Degree of disturbance in area of site? me,& \,.0\\\
: . Xcoon Tene W\S\
What signs of disturbance are present? "\ CO9NN \% \)‘\0

Water quality data: pH g By I/ % ."30 o \QQ\
temperature \0,\3\ C

dissolved oxygen

total dissolved solids

Site # E'—?— ‘ Latitude
Subbasin Longitude
Which best describes the site? S>€2F

Direction of water flow (drains to) 50‘0\*\\ . .)‘
What is the condition of the tree canopy? "\“&QX m&'\g\' &
Distance of water feature to nearest trail O (meters)

Degree of disturbance in area of site? P(\QA’ :
‘What signs of disturbance are present? )VV&\\ / *(\0&\\

Water quality data: pH 9.4% / V. QL \o.5
temperature /\:_\r)—-o &

dissolved oxygen

total dissolved solids

\\b.b



Site # Latitude

Subbasin W Q'\‘\OJ\}S/ Longitude

Which best describes the sitA

Direction of water flow? (drains to)

Whét is the condition of the tree canopy Y\ ON\ &

Distance of water feature to nearest trail%\g (meters)

Deoree of dxsturbance in area of site? r\\@& :

What signs of disturbance are present? )V(\O“c-"\\ QQX\

Water quality data: pH Y K\ / b3
temperature \o T\G\

dissolved oxygen

(J\ﬁ%\*r&‘\

total dissolved solids

site# €.\ Latitude
Subbasin Longitude

Which best describes the site? S e ¢

Direction of water ﬂow (drains to) SO\}\.*\\ . .\_
What is the condition of the tree canopy? \\Y\*fomg‘&“x ©
Distance of water feature to nearest trail O (meters)

Deoree of disturbance in area of site? \\
‘What signs of disturbance are present? AT( 00\ J(VO‘Q’

Water quality data: - pH Bx%%
o
temperature /\i\f)— (’
dissolved oxygen

total dissolved solids
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Site # P\ Latitude \’\S N l
Subbasin {\~\ Longitude \1’# W g@ K\\?)

Which best describes the site?

Direction of water flow? (drains to) OV *\\Q“‘"?Ar
What is the condition of the tree canopy “Q(\Q/
Distance of water feature to nearest trail \ (meters)
Degree of disturbance in area of site? \(\\‘g\\
What signs of disturbance are present? (\00“5’\
i\ 00 SRENE Ao
temperature % ,\ Q\ et )
dissolved oxygen Y \dj ON D M /o

total dissolved solids 11.0\ 10 0\

Water quality data:

Site # P\ Latitude \AKSO N ,lc\ D{\j’?\\
Subbasin Py Longitude X2 °\ 30 E
Which best describes the site? \)\) Q:)V \Q)C(\

Direction of water flow (drains to) NO{ *\\

What is the condition of the tree canopy? 0O ohe

Distance of water feature to nearest trail 50 (meters)

Degree of disturbance in area of site? “(\ea’\s ?%o e\ Q\A«OS%
What signs of disturbance are present? 3(\‘().,\ il

Water quality data: pH G425 A2 5N
temperature ~ \ -\ A8
dissolved oxygen N\ \°/0 \’)3%(70
total dissolved solids ) VX fﬁ%‘.\\’\:\o
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Site # Latitude DV

0 S\\
Subbasin P\‘B ' . Longitude \’2:2:3 ’?) A

Which best describes the site? S€&F

Dnrectlon of water flow? (drains to) \\0(3(\\\)39,‘;Y

What is the condition of the tree canopy \QAV QVK\@A“Q’ ©

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? \ow

What signs of disturbance are present? pees COND

Water quality data: pH 5 3K W e
temperature /\ (/‘\R E C
dissolved oxygen

total dissolved solids

N\
Site # P\’W : Latitude ‘)\'S N ’)"% ;5 0\\\
Subbasin | Longitude \17_ \“ 3\ ’\
Which best describes the site? €Y .

Direction of water flow (drains to) \)) %‘;\— hj AYQJ
What is the condition of the tree canopy? A\ (\)Ye,\‘r‘(\% O

Distance of water feature to nearest trail 2— (meters)
Degree of disturbance in area of site? \ OW)

‘What signs of disturbance are present?

Water quality data: pH \Q \3\0 \0 (\
temperature \Q :2,) (_/\\0:?)0 C

dissolved oxygen

total dissolved solids
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site# \-9 Latitude \*gow 16‘\?( %\
Subbasin Longitude \17—0\N 3\ o
Which best describes the site? \yye-¥ \o

Direction of water flow? (drains to) '

\ r\*e( N\QX\&?VQ—

Distance of water feature to nearest trail (meters)

Degree of disturbance in area of site? \(\“\3\(\ \ & o )V\"Ofs\\
~ A B AAREN
What signs of disturbance are present? \\*\' e (O

Water quality data: pH \o ()_\5 \\o N7 1)
temperature Y C-M.5° &

dissolved oxygen

What is the condition of the tree canopy

total dissolved solids

Site # Latitude
Subbasin Longitude
Which best describes the site?

Direction of water tlow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids
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Site # %"\ | - Latitude Dﬁ% L% 0\\ o
Subbasin - Longitude \17- ?)0 (b\)i
Which best describes the site? S)\'\' ot

Dlrectlon of water ﬂow? (drains to) C_)OW-‘Y\\QO“%T
What is the condition of the tree canopy \&\%ef(\\ ‘&\O\, <

Distance of water feature to nearest trail \ (meters) :

Degree of disturbance in area of site? ‘\ﬁ.‘\%\f\ \ \ 5\)\'%\' \E&Q—\Q\ﬂ\ oI\ Q,\‘Q':\Q
\
What signs of disturbance are present" \0(' \Q_ge —\TO\\

Water quality data: pH \)( 6\ S \)ﬁ\o S\\D’\
temperature 9\ \0\ A\
dissolved oxygen

total dissolved solids

Site # D~ - Latitude VY 5° -2 AN
Subbasin Longitude \7-7..6 %B ‘%S \w
Which best describes the site? < £

Direction of water flow (drains to) %0 \)\— \\\SQ}S\— - _3r |

What is the condition of the tree canopy? \QAYQX C(\Q/h/\o\ <

Distance of water feature to nearest trail 2.Q (meters) B

Degree of disturbance in area of site? me& '—\ﬂ ’3 ,)Y oo g_,"\g\\\\ogcn \&e_\g\:\
‘What signs of disturbance are present? )T('QX‘\ \CDQA,\K\QK\ A

Water quality data: pH \0 \\ \\Q \DOJ
temperature Q\Q) \(‘3\ \%
dissolved oxygen

total dissolved solids
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site # B~ Latitude D\'S 23 Qb N
Subbasin Longitude\l?-o ?)D b2
Which best describes the site? & QS O\ C/\\O:(\“e\
Direction of water flow? (drains to) go\\ﬁ\\we}:" R AV
o - < craedote
What is the condition of the tree canopy \1\ V&

Distance of water feature to nearest trail Q (meters)

Degree of disturbance in area of site? ‘\\\\(B\“\ Ogg: \@,VD‘D"O (\'\\O 3%

What signs of disturbance are present? Froa W

Water quality data: pH \5 A\ / ‘5 \% “ h o\ / \os\
temperature- (\ \\Q\Q‘ \\Q

dissolved oxygen

total dissolved solids

Site # %—\’\_ Latitude

Subbasin Longitude
Which best describes the site? \)) QfY \onnd,

Direction of water flow (drains to)

What is the condition of the tree canopy? Qo0 e
Distance of water feature to nearest traiO_Q(meters)
Degree of disturbance in area of site? \o\\)

‘What signs of disturbance are present? QE, OQ\Q’

Water quality data: pH 4 \\1\\5 \‘X—\
temperature \1—\ \\[):\\
dissolved oxygen |

total dissolved solids



Site # -\ ' Latitude ‘)\'S N 2—1“\%83
Subbasin C | . Longitude \1'7_“\\ Q.)QC\\%D 2
Which best describes the site? SAY ¢2O0(h
Direction of water flow? (drains to) $Q\)fY
What is the condition of the tree canopy C-\0D&.
Distance of water feature to nearest trail \ (meters)
Degree of disturbance in area of site? \\.\3\“ % ¢
What signs of disturbance are present? 00O \? eo \Q\ =N\ \ =
Water quality data: pH \) %G\ \\o A\ /\ \J\ ’\ 7—-“ -’\ O b
temperature Q\ C

dissolved oxygen

total dissolved solids

site# =2 ' Latitude SN P m%?"?
Subbasin Longitude\’)—‘l\N ’))Q m-\\)‘ >
Which best describes the site? %A\_(‘C@\“\

Direction of water flow (drains to) so\ﬁ\\

What is the condition of the tree canopy? © Q%Y\
Distance of water feature to nearest trail \ meters)
Degree of disturbance in area of site? \\'\ ?_‘)\(\

What signs of disturbance are present? Q,CO‘\D\Q(\ \Q

\oxi TS N m‘m\)\@“

Water quality data: . pH
temperature
dissolved oxygen

total dissolved solids



site# C=D Latitude \f\'t—)of;\ ’)—-igrgij\i%o
Subbasin C Longitude \11 \N >

Which best describes the site? g:Y\‘Q,O&’\\

Direction of water flow? (drains to) < QQ\JT\\

What is the condition of the tree canopy \ ‘(\'\'Q,Cm Q,&.\Ok c
Distance of water feature to nearest trail ). (meters)

Degree of disturbance in area of site? (‘(\QA' N i \
What signs of disturbance are present? )\"\\0:\\ € (05 O™ \? :
Water quality data: pH \0 .\‘5 %\\Q ‘.\;\

temperature Q\ \TJ() C/

dissolved oxygen

dﬁ\\% S AY' CO™ P\QAJ

total dissolved solids

T oy \ DS
Site # N Latituge 0 O N & s
. 0% W 30

Subbasin < Longitude \

Which best describes the site? \)) Q}V\Q‘\h’

Direction of water flow (drains to) 50\}3‘\(\

What is the condition of the tree canopy? YNONYR-
| Distance of water feature to nearest trail b= (meters)

Degree of disturbance in area of site? NoW)

‘What signs of disturbance are present? :
‘5 \\u ?)1\\0 :\—‘\ \\’ 7“6

Water quality data: pH S :\>€\0\\°
) o
temperature \Q :)' <
dissolved oxygen

total dissolved solids



Site # C-9 Latitude \3(50 N 28e\G Cg\)s
Subbasin C- Longitude \’2_'l°\N 20,

Which best describes the site?
Direction of water flow? (drains to) 500??\\
What is the condition of the tree canopy O? AN
Distance of water feature to nearest trail > (meters)
Degree of disturbance in area of site? W\QN 0~5AVW(Q‘ \\)\\‘\A/
What signs of disturbance are present? 2, (0% \0“\ of5€ Q
Water quality data: pH \Q %\\& g 1\\ ‘\Q\
temperature \1 C

dissolved oxygen

total dissolved solids

Site # ' - Latitude
Subbasin " Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



Site # C-D | Latitude WD N 1%“\/\’65
Subbasin Longitude \')_'L\N ’%Qmi 2
Which best describes the site?

Direction of water flow? (drains to) SO\XAV\V\

What is the condition of the tree canopy OQQA\

Distance of water feature to nearest trail Xeters)
Degree of disturbance in area of site? () & \ &/ \‘-\ s / coOWS
v

What signs of disturbance are present? © Qb*““fo 0% \c__ ~ —
Water quality data: pH \AY U\")_ S '?)C_; S \° \Q\Z_j o

temperature \\\10,- i)

dissolved oxygen

total dissolved solids

§.,
Site # 0"\ Latitude DYV.) N l% m(é;\
-]
Subbasin’ \0 Longitude \1'2-\‘\\ ’);0(\\ o
Which best describes the site? S)f el )
Direction of water flow (drains to) SO AV
-~ ~ e_
What is the condition of the tree canopy? \‘(\AYQ—V me’&_\m
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site? \O W) .
g ) TOSON

What signs of disturbance are present? HQ‘\ CONSR = <

Water quality data: pH \—\S

temperature Q) )’\‘ ° C/\% ‘\)‘-0 C

dissolved oxygen

total dissolved solids



Site # ' Latitude
Subbasin : . Longitude
Which best describes the site?
Direction of water flow? (drains to)
What is the condition of the tree canopy
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

Site # '0“\ Latitude D{S N 1({ “\%&5
Subbasin D Longitude \192‘—\& ?)QN‘\‘)\D\' >
Which best describes the site? S& Q»Q .
Direction of water flow (drains to) % SMANY %—T—
What is the condition of the tree canopy? \‘(\)YQX e

“Sxe

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? N\Q
\ oo eon \

‘What signs of disturbance are present? Qv‘(\\ N\O\.

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

&5%\)@06@03
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Site # 3—7—- Latitude \)tg N lQ}W\ %
Subbasin B ' Longitude \12-“ %D(T\\ng

Which best describes the site? & AY (e ot

Direction of water flow? (drains to) C,,)O\)-\K\(\ . J(

What is the condition of the tree canopy \ ﬂ)(-%\- K\QA‘\G‘ <

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? \ow

What signs of disturbance are present? )V('G-\\ o )

Water quality data: pH \)Y \X% S rl% 5 -0
temperature %'\Q(/ \% C/

dissolved oxygen

total dissolved solids

Site # ‘0'-2 : ' o Latltude SN 3_%(“%;33
Subbasin QO . Lonmtude\’)-‘l'\N ?)ON\

Which best describes the site? SAV\' et A\-

Direction of water flow (drains to) %O\i\-\\\

What is the condition of the tree canopy? C.\O" ° A’

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? K\Q,hn - \ QO
, , Qo Yees ,

What signs of disturbance are present? NeoNN

Water quality data: pH S %\Q\S %\
—~D
temperature Q\ C Q\ C
dissolved oxygen

total dissolved solids



Site # ' Latitude
Subbasin o Longitude
Which best describes the site? \)\\Q_\'\%‘\A‘
Direction of water flow? (drains to)

What is the condition of the tree canopy NN\
Distance of water feature to nearest trail§ o (meters)
Degree of disturbance in area of site?

What signs of disturbance are present? fence \AY ¢
Water quality data: pH o Q\

temperature \\ \S"\O (/

dissolved oxygen

oa \

total dissolved solids

Site # E-—.z- Latitude

Subbasin Longitude

Which best describes the site? ge,e»?

Direction of water flow (drains to) ‘;0'\’:\‘\(\

What is the condition of the tree canopy? \\‘ﬁﬁ%cme’
Distance of water feature to nearest trail (meters)

Degree of disturbance in area of site? \(\\3\-\ < NS !f'(" 0;\\
2.\ 0o
What signs of disturbance are present? Q€ \‘\Axg \) \1‘?/5 \)

Water quality daté: pH \’\\%’\ / 63@% / \D 0\%
temperatufe \\O Q/

dissolved oxygen

c\:\o'ffe

total dissolved solids



Site # =~ Latitude WO N
Subbasin | Longitude \11\N
Which best describes the site? \)) AN \M\&
Direction of water flow? (drains to)
What is the condition of the tree canopy QQQ(\
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site? (N> N
What signs of disturbance are present? \o‘.:\&,s-\*('&\
Water quality data: pH S :\l

" temperature \‘-l_\é C

dissolved oxygen

\ Dot 5s

total dissolved solids

Site # F"Q—- . Latitude

Subbasin , Longitude

Which best describes the site? \p) T YOO

Direction of water flow (drains to)

What is the condition of the tree canopy? () 2\
Distance of water feature to nearest trail (meters)

Degree of disturbance in area of site? "(\%& .

‘What signs of disturbance are present? SO\ XS

Water quality data: pH S 9\%

O
temperature \j—.\* Q/

dissolved oxygen

O\\o oNe

total dissolved solids



Site# \ | . Latitude \\S
Subbasin P‘ » | Longitude \11\‘\‘ ?)0 \8
Which best describes the site? < '\TQA‘)J\\
Direction of water flow? (drains to) \\0 \‘AY\\\
What is the condition of the tree canopy O {1
Distance of water feature to nearest trail \«S (meters)
Degree of disturbance in area of site? \0\\\
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

Site # - Latitude \%‘5 N 10\ %&\\\
Subbasin P\ Longitude \1’)_“ '330 ’2-\\

Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy? O. QQX\
Distance of water feature to nearest trail \>\0(meters)
Degree of disturbance in area of site? \O\ﬂ L
What signs of disturbance are present?‘k ‘(\0\\\ 2
Water quality data: pH

temperature
dissolved oxygen

total dissolved solids




— \

Site # 9_) ’ ' Latitude \)(‘D N 10\\ \LY\.\\\
Subbasin P\ Longitude \1')_\“ . ’?)Q "\\Q
Which best describes the site? S*V AN
Direction of water flow? (drains to) \\O(‘AY\\ _ _ A‘
What is the condition of the tree canopy \‘(\J‘Q(\me' A’ W\
Distance of water feature to nearest trail 1 (meters)
Degree of disturbance in area of site? \0\}\)
What signs of disturbance are present?'\_\"-\\\\g’
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

~ N
Site # \)Y Latitude \){)— N 2'0\\ %% N
Subbasin P\ Longitude \7_7—\N (?),\’\\
Which best describes the site? ©<S€¢
Direction of water flow (drains to) 0OY )(\(\ - ;V_
What is the condition of the tree canopy? ‘QAYQ’Q(\(\Q’&\O\ =
Distance of water feature to nearest trailce»qmeters)

Degree of disturbance in area of site? O\ & . \
What signs of disturbance are present? ‘COQ\Q\ Arvo\\

Water quality data: pH ’\ %\Q
o
temperature 3%512’ C/
dissolved oxygen \1—

total dissolved solids



Site # 5 | Latitude YON 2V \\)‘-\\\\
Subbasin P\ ' | Longitude \11\3\‘ %\ A
Which best describes the site? \)) Q:\ \63(\&-
Direction of water flow? (drains to) \}3?,54‘-
Whét is the condition of the tree canopy
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?
What signs éf disturbance are present?
Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

Site # Latitude
Subbasin Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the trée canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

What signs of disturbance are present?

Water quality data: pH ’\ \1\
temperature \ :‘30 C’

dissolved oxygen \ ’L

total dissolved solids



— ~ AWM

Site# D Latitude YO N LN \\ 2
Subbasin R Longitude \J2W 30 85
Which best describes the site? Q—SY et -
Direction of water flow? (drains to) '5'5\):\-\\ . . (‘ﬁ

. . .. -SK F(\QA»\ <
What is the condition of the tree canopy yO) V&\ ¢
Distance of water feature to nearest trail \ ' (meters)

Degree of disturbance in area of site? m‘iﬁ« .

What signs of disturbance are present? .'\300_\' '\T('Q{: ‘i‘\' \& \e"(-0 SH0H
Water quality data: pH \ __\Q<\ 37__

temperature )_ \\AYOC/

dissolved oxygen’\

total dissolved solids

NO o\
site#t \ Latitude WON LY %O\\)‘\\
Subbasin % Longitude \’1’)—“\\ ‘}Q <b
Which best describes the site? ffﬁr T=2o.th
Direction of water flow (drains to) SO AN - AY
What is the condition of the tree canopy? 1\ ’
Distance of water feature to nearest trail O (meters)
Degree of disturbance in area of site? \O\)\)

‘What signs of disturbance are present? \D(‘O\\\Q\\€5
Water quality data: pH

‘temperature
dissolved oxygen

total dissolved solids



site# B~ L . Latitude \’\‘SN 10\\ ) «
Subbasin % Longitude \’IL® ?36\ %S
Which best describes the site? < 1T @O0

Direction of water flow? (drains to) ":0'0_3 \\

What is the condmon of the tree canopy \\.\AYQ-(- C(\ZAA A‘

Distance of water feature to nearest trall\g (meters)

Degree of disturbance in area of site? \C)\N Q(\\AJO g eoo ?
What signs of disturbance are present" < (o™

Water quality data: %\AY\\Q \% \)\_ \0 J
o
temperature \’\ \\D T
dissolved oxygen \Q

total dissolved solids

Site # Latitude
Subbasin Longitude
Which best describes the site?

- Direction of water flow (drains to)
What is the condition of the tree canopy?
Distance of water feature to nearest trail (meters).
Degree of disturbance in area of site?
‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



\

Site# B V% | Latitude VYD N 23 ?\’&Q\\\
Subbasin Q) Longitude \11\N %0 '
Which best describes the site? \N QJV\Q\\&* :
Direction of water flow? (drains to)
Wﬁat is the condition of the tree cého’py None .
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site? \ON
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

. NPh
Site # "3 Latitude DN 2 A
Subbasin % Longitude \12\“ %
Which best describes the site? <5 ¥ T2

Direction of water flow (drains to) \)J efDT -~
-~ fa \
What is the condition of the tree canopy? (\*@( e

Distance of water feature to nearest trail Q (meters)

e

Degree of disturbance in area of site? \ON \ \O ’lﬁ' \QQJ
Soce @O\ eGP0
‘What signs of disturbance are present? e /O
Water quality data: pH
temperature

dissolved oxygen

total dissolved solids -



Site# C™ 2 Latitude YO N pi) %,\ “
Subbasin (_ : Longitude \11\“ ?) \O%
Which best describes the site? SA“‘ ed.fh
Direction of water flow? (drains to) 500\*\\ . _\‘
What is the condition of the tree canopy\“ﬁ %Vﬂ\e& S
Distance of water feature to nearest trail Q (meters)
Degree of disturbance in area of site? \0\)5
What signs of disturbance are present? )T?O:\
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

Site # C,"\ Latitude \)55 N 18 /\O‘ X\
Subbasin C/ Longitude \r)..q ?)O /\’\

Which best describes the site? 5*V SO 0O .
Direction of water flow (drains to) SO \}f‘.\-\ X *
neA R e

What is the condition of the tree canopy? \‘(\A‘QK
Distance of water feature to nearest trail O -(meters)

Degree of disturbance in area of site? \(\ \ g\(\ AY _5‘_ ce e
‘What signs of disturbance are present"\o \\V\P *V‘-X\\ '\Q’

Water quality data: pH
temperature '
dissolved oxygen

total dissolved solids



. . R
Site # C '—l ' Latitude \)VS N PR %\% RN
Subbasin <_ Longitude \11\\\) 030 \0
Which best describes the site? S)r Teslhh
Direction of water flow? (drains to) 50\)\%\-\ - _3(
What is the condition of the tree canopy '\(\5(9_(9('\%&\'3\ <
Distance of water feature to nearest trail Q (meters) :
Degree of disturbance in area of site? (ﬂ\%&, - \0\ \{e, <
What signs of disturbance are present? *’?0:\\ \QJ(‘0§\6\\\ '
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

N

N
sie# C-\ Latitude YYD N 29 cz)Q W\
Subbasin Longitude \ Y2 W PR
Which best describes the site? Ssﬁ“eﬁ\“\
Direction of water flow (drains to) 5‘0\}\—*
What is the condition of the tree canopy? O? SAN

Distance of water feature to nearest trail 6 (meters)

Degree of disturbance in area of site? \{\3\\ 02\.\\\‘?0 é‘ N QON QX\.‘:‘\Q$ \QX‘ 65'

What signs of disturbance are present? QQ\'\Q,(QKQ\‘?
Water quality data: pH

temperature
dissolved oxygen

total dissolved solids



X
site # L Latitude WD N 287 -
Subbasin C , Longitude \’2.1\‘\\ ?“'O\ \OQ
Which best describes the site? 1)) Q,*\O»\(\X/

Direction of water flow? (drains to) <O\
What is the condition of the tree canopy 0 QQV\

Distance of water feature to nearest trail \)K (meters)

Degree of disturbance in érea of site? (‘(\Q,kj . AYQ ‘Q 0_3(\\ *QO\))Q, (\\“ NS
What signs of disturbance are present? € (0S\0OA\CONY e N\

Water quality data: pH 5\ .\\-5 . %\o
’ r (o
temperature ')__\%\JC/\Q \\'\' C.

dissolved oxygen \"(T\g

total dissolved solids

\\D\\
Site # B~ Latitude YO N N RN
Subbasin Longitude \11“ ?)Q gg
Which best describes the site? %ATVQCXC{\ '

Direction of water flow (drains to) SO\LI N ~ A
What is the condition of the tree canopy? O SAN

Distance of water feature to nearest trail\S (meters)
Degree of disturbance in area of site? \(}\}b .
What signs of disturbance are present? © O 5\0\\

Water quality data: pH \)y:)_g .
3 Q9
temperature \)Y \\Qo C/ \\)Y ~\0 C/‘

dissolved oxygen \Q

total dissolved solids



Site # O\ Latitude YO N
Subbasin D ’ Longitude \'l'l\N
Which best describes the site? 53“\ LN

Direction of water flow? (drains to) SO\\?Y\“

What is the condition of the tree canopy O ? <\

Distance of water feature to nearest trailcf>s¥meters)

Degree of disturbance in area of site? \(\\ f)\\ \0(\)\ 5\(\\ (/\)v\\] Q)\‘SY‘

What signs of disturbance are present? S\:Q\\\Q“ )T(\QJQ’P’

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

Site # O~ 2~ Latitude YO N o1’ \D’\
Subbasin 0 Longitude \’1’2-\‘\\ %Q\ %\
Which best describes the site? %)“:‘D QLN
Direction of water flow (drains to) GO\ \.\\N Q,SAY—
What is the condition of the tree canopy? \(\-\Yefm
Distance of water feature to nearest trallcmfa'»%meters)
Degree of dlsturbance in area of site? \Q\\) )\ o 0\1(“
What signs of disturbance are present? 'Q\O\_“AY.S \V\ S c

Water quality data: pH

e lere

temperature
dissolved oxygen

total dissolved solids



_ : _ g 2\\
Site # -3 Latitude W N 28 < N
Subbasin 0 _ ' . Longitude \11N %D 32
Which best describes the site? STV 20N
Direction of water flow? (drains to) SO\YX\“N e - AY
What is the condition of the tree canopy \\Y\‘KQ AN Q/A’\o\ <
Distance of water feature to nearest trailcm’iﬁfmeters) :
Degree of disturbance in area of site? m%&‘ AY\\ \Q \\
What signs of disturbance are present? ‘Q\QX\AVBTO\“ N WS
Water quality data: pH

temperafure

dissolved oxygen

total dissolved solids

Site # Q"’\A\ Latitude \—\g N ’)_g ?%’\\\
Subbasin \) Longitude \r)_l\N >

Which best describes the site? @T NSINSAN oS
Direction of water flow (drains to) 5'5\)&\\\“
What is the condition of the tree canopy? O ?Q,(\

Distance of water feature to nearest trai]c.@"*(smeters)

Degree of disturbance in area of site? \\\9\\ \}6)‘\(\
What signs of disturbance are present?\gﬂ\“\-ﬁ AN _

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



N\
site# £ Latitude YO N 28 2
Subbasin E. - Longitude \1(1\‘\! ?)Q \3
Which best describes the site? \)befr AN\
Dxrectlon of water flow? (drains to) SG\\T?Y\\N Q‘S)Y
What is the condition of the tree canopy ‘OO\'\Q
Distance of water feature to nearest tranl%‘:) (meters)

Degree of disturbance in area of site? meA, A/ \O e
Y S
What signs of disturbance are present?\\ (\" 3V‘:»C\A/O'\W\\\» ?

Water qual'ity data: pH '\ \)f/ % \AV%/ \0 N \lr
temperature ’)_I\DC/‘

dissolved oxygen \\

total dissolved solids

sie# £ ) Latitude
Subbasin E_ Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



Site # Latitude

Subbasin F Longitude

Which best describes the site? \\)Q:ST o0

Direction of water flow? (drains to) \\) >

What is the condition of the tree canopy OQ‘Q—K\ '

Distance of water feature to nearest trail"’t:”l.(meters)

Degree of disturbance in area of site? \ \Q\S %voso“)\-?'

What signs of disturbance are present? VOC'

Water quality data: pH \0 ‘% \\o s%
temperature \
dissolved oxygen Q\ \0\

total dissolved solids

Site # F’"l Latitude

Subbasin F’ ‘ Lonmtude
Which best describes the site? \)J) Q, Q‘(\ A’
Direction of water flow (drains to)" We

What is the condition of the tree canopy’? OQ =N\
Distance of water feature to nearest trail S (meters)
Degree of disturbance in area of site? \0\33

‘What signs of disturbance are present?* (‘0&»\%
Water quality data: pH

temperature
dissolved oxygen

total dissolved solids



Site # F "?) Latitude
Subbasin F" . Longitude
Which best describes the site? < V¢ OEN
Direction of water flow? (drains to) Q,O\S

What is the condition of the tree canopy O P@—“ .
Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? \;ﬂr\Q—k‘\ )Y_ C O\C\Q\s‘ X0 C,\l%
What signs of disturbance are present? \ CONVN

Water quality data: pH \O \)K\\Q \>\
temperature )
dissolved oxygen Q\ \0\

total dissolved solids

Site # Latitude
Subbasin : . Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



sie# D=2 Latitude
Subbasin .  Longitude
Which best describes the site? < e’?
Direction of water flow? (drains to)
What is the condition of the tree caﬁopy
Distance ot; water feature to nearest trail (meters)
Degree of disturbance in area of site? \0'\\3
What signs of disturbance are present?
Water quality data: pH

temperature

dissolved oxygen

total dissolved solids

Site # P\ Latitude \)\'{SN ,)‘Q‘
Subbasin \ : Longitude \’ZZN %Q

Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy? Q) QQX\
Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site? _\C)N

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

5%
W



r-\\

site # PN  Latitude WO N 2> =\
Subbasin ?) : Longitude \11“ C’)) ’\b
Which best describes the site? ST XN

Direction of water flow? (drains to) ‘(\Q@Y\“
What is the condition of the tree canopy \“.*Qﬁm

ok
Q&\O\ <

Distance of water feature to nearest trail \ (meters)
Degree of disturbance in area of site? (‘(\QJ&

"SI0
What signs of disturbance are present? AT\"O»\\ {0

Water quality data: pH ”\ ‘()__ :\\\
temperature 0\0 C, (\:\o Q/
dissolved oxygen \O\
total dissolved solids

Site # P'\ ‘ Latitude DVSN 10\ ?)8

Subbasin \’\ Longitude \21“ \ %

Which best describes the site? 'a“)v(‘ SN .
05T

Direction of water flow (drains to (\0‘(‘
( ) ex C(\'QA" ().\AX e
What is the condition of the tree canopy? \\Q\
Distance of water feature to nearest trailg (\(meters) :
Degree of disturbance in area of site? \'\‘%\(\ . -
\ WS SN o
‘What signs of disturbance are present? \'CO\\

Water quality data: pH /\ D\ ’\ \)Y"\
temperature \Q r). C,\\Q \ </

dissolved oxygen \\ \\\

total dissolved solids



N

Site # P\ Latitude \)\S N 16‘\\\* D
Subbasin S - Longitude \’2—1\‘\\ 3\ A
Which best describes the site? \NQ}V\Q\“ \
Direction of water flow? (drains to)

What is the condition of the tree canopy © ‘EQ{\
Distance of water feature to nearest trail ¥\ (meters)
Degree of disturbance in area of site? YA\ 8\\

What signs of disturbance are present? Q) O &3‘3‘36’

Water quality data: pH T\ \‘)\‘S o
temperature \\‘% (’

dissolved oxygen S

RN

total dissolved solids

Site # Latitude
Subbasin Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

1



NN

Site # pE Latitude ‘)\‘S N 10\-\\% >
Subbastn B Longitude \()—1\‘\\ %O 7%
Which best describes the site? S V¢ QL) |
Direction of water flow? (drains to) SO\)ﬁ-\\
Wﬁat is the condition of the tree canopy C,\G S‘?/A»'
Distance of water feature to nearest trail O (meters)
Degree of disturbance in area of site? K\Q\& .-
What signs of disturbance are present? V(\\\&\C;V \3\9\3
Water quality data: pH \o’\\Q \\0-1\8

temperature GDT\° C

dissolved oxygen"\i\

total dissolved solids

N A\
Site # \ | Latitude LY D N 24 \\)X 0\\\
Subbasin ‘% Longitude \f).7~N 3Q \)\ A
Which best describes the site? S*Y Qﬁ\\m
Direction of water flow (drains to) S@\\*\'\ % )V
What is the condition of the tree canopy? .\E\AYEX\ CQQA/ WS-
Distance of water feature to nearest trail Q (meters)
Degree of disturbance in area of site? ({9 - :
What signs of disturbance are present? \‘Q\\\\& S0

Water quality data: pH S \6\\0 ,

temperature §. \° C
dissolved oxygen %

total dissolved solids



Site # LY  Latitude \\S N 10\ \‘\
Subbasin © ‘ Longitude \11\N (50 1\—\\
Which best describes the site? \)) Q.?T\Q\\\
Direction of water flow? (drains to)
Whét is the condition of the tree canopy O ‘g AR
Distance of water feature to nearest trail _\ (meters)
Degree of disturbance in area of site? \o\}\\
What signs of disturbance are present? ‘;06}" ?T\‘KD
Water quality data: pH
temperature
dissolved oxygen

total dissolved solids

Site # ’ Latitude
Subbasin Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

‘What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



U
Site # S Latitude \—\S N 29 \D‘- <
Subbasin @ - Longitude \11\\\\ 30\ L\'\
Which best describes the site? S)ﬁ’ 20N\
Direction of water flow? (drains to) gQ\\fX\\ ) _)Y.
What is the condition of the tree canopy ‘\\\%%Qm%& O\ =
Distance of water feature to nearest trail \")_(meters)
Degree of disturbance in area of site? K\e:& _
What signs of disturbance are present? (\\\)A,

Water quality data: pH \i\\g \\OT\&
©
temperature . & GV C
dissolved oxygen/\_:\

total dissolved solids

Site # > Latitade SN 2N (;-3\’\ <«
Subbasin 9 Longitude \r)-:l\‘\S fb
Which best describes the site? 5)(('8 AN

Direction of water flow (drains to) \)\)655\_ - Qﬁ? o
What is the condition of the tree canopy? \\(\A‘ 2N .

Distance of water feature to nearest trail O (meters)
Degree of disturbance in area of site? e

What signs of disturbance are present? OV E?
Water quality data: pH

temperature
dissolved oxygen

total dissolved solids



Site # C_,-—\ R . Latitude (‘l(SN 9—8 \%\9\:\
Subbasin Longitude \ll\N ?)Q\ '\0
Which best describes the site? ons\\m\ C\\M\‘\Q’\
Direction of water flow? (drains to) %o\)ﬁ\\
‘What is the condition of the tree canopy (_,\OS‘Q— -
Distance of water feature to nearest trail O (meters)
Degree of disturbance in area of site? AR \ 5 S\C\\
What signs of disturbance are present? ¢eL 9\‘2—\ tonl &t
Water quality data: pH
temperature

dissolved oxygen

total dissolved solids

Site # Q,‘-\)Y Latitude DXSN ()—% %
Sutbbasm Lonaltude ’)—-?—\N %O ’\0\

Which best describes the site? \) Qk\o‘“
Direction of water flow (drains to) "30\‘)_}(\\
What is the condition of the tree canopy? DNON\

Distance of water feature to nearest trail ?D (meters)

Degree of disturbance in area of site? [\(\6& . ' C!
y SR Qrone ?0\%3‘”%}'%

‘What signs of disturbance are present? C.OQCVQ%‘Q Y

Water quality data: - pH \O \)(1\\0 ~\*\Q
temperature \Q \\O C
dissolVed oxygen (?) S

total dissolved solids



%\ g\)t’\\
site# C~ L. » Latitude Y+O N L

Subbasin ) Longitude \Zl\N
Which best describes the site? S_Y ¢ VAN
Direction of water flow? (drains to) '50@\\- eSS

What is the condition of the tree canopy \(\é‘%ﬁ \Oﬁﬁ_
Distance of water feature to nearest trail O (meters)
Degree of disturbance in area of site? NS C e
egre \ Q ef \ e\ o SO0
What signs of disturbance are present? ><\"0-\ ?

Water quality data: pH \Q/‘\ \\QB b

temperature Q\ \\0 \6\
dissolved oxygen \Q

total dissolved solids

Site # Latitude
Subbasin Longitude
Which best describes the site?

Direction of water flow (drains to)

What is the condition of the tree canopy?

Distance of water feature to nearest trail (meters)
Degree of disturbance in area of site?

What signs of disturbance are present?

‘Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



Site # C"?) Latitude “—b N 18 (6?) D\\\
Subbasin Longitude \’11\)\\ %0 o

Which best describes the site? € {Q 5’\0(\ rpane
Direction of water flow? (drains to) %0\53\_\“ N

What is the condition of the tree canop& \\‘Q\)(%(ﬁ\.ef&\&xe
Distance of water feature to nearest trail O (meters)
Degree of disturbance in area of snte'? N

What signs of disturbance are present" %m$\°0 \)YV

Water quality data: pH

0\ SO gVS

temperature
dissolved oxygen

total dissolved solids

W
Site # (.~ 1O Latitude DYS 2 % @

Subbasin Lonmtude \')-:2—\‘\] %6 \O\Q

nel
Which best describes the site? £(O SO0 Cnen

Direction of water flow (drains to) 50\)\)‘_

What is the condition of the tree canopy? © ? N

Distance of water feature to nearest trail O (meters)

Degree of disturbance in area of site? (X —Q, )T CQA\
‘What signs of disturbance are present” Q Q/OQ

Water quality data: pH

temperature
dissolved oxygen

total dissolved solids



| .
site # C~5 Latitude WEN 28 \‘\\;0\\\
Subbasin Longitude \11\“ 30

Which best describes the site? 1)) Q,'\-\O»\\ .

What is the condition of the tree canopy \'\ ‘\’\‘erﬂ\

Distance of water feature to nearest trail > (meters)

Direction of water flow? (drains to) S0Q \)\_AV\\ . )Y
Q,\w\c& <

Degree of disturbance in area of site? {7\ Q,& . _3( ~ \ A\_@\ 3 Q\V\O(\ o ‘QO\Q
\
What signs of disturbance are present? OO cle \& o N

Water quality data: pH \,) \\’\V‘\O \\O \\0,\
temperature \\\BG(__
dissolved oxygen \O

total dissolved solids

~ L
st C—\o Latitude YD N 2% “
Subbasin Longitude \')_1\“ ) Q\ \A"\
Which best describes the site? \)) Q,A(' \OJQE..»

Direction of water flow (drains to) < Q\)\.AT\‘\

What is the condition of the tree canopy? O‘Q%Q

Distance of water feature to nearest trail \6 meters)

Degree of disturbance in area of site? \\.\ <

What signs of disturbance are present? ¥ e

Water quality data: pH \D"\\Uﬂ \\0':\%
O
temperature \?) ‘6\6 C \\\)V ~3 (/ ’

dissolved oxygen \ 0

total dissolved solids



site # O\ Latitude Y45 N gA \b L\\i
Subbasin . Longitude \11\)\\ %G \b
Which best describes the site? S)‘.‘f e}km

Direction of water flow? (drains to) < 0 N

What is the condition of the tree canopy \' (\AY ejme&ofve—

Distance of water feature to nearest trail \ (meters)

Degree of disturbance in area of site? “\5\\ . ~
What signs.of disturbance are present? Q,V()b\ro W _\ O "\ '0\5(
Water quality data: pH \Q %8 /\ O 1 go
temperature \0\3 C\CL N

dissolved oxygen \0 \\ Q

total dissolved solids

Site # D_’l Latitude \AY\D N 1% :\Dﬁ%\\
Subbasin ' Longitude \1 ‘*N

Which best describes the site? 20 son G o‘““ e’\

Direction of water flow (drains to) SDW)T\“

What is the condition of the tree canopy? (,\0 S‘@}‘S’

Distance of water feature to nearest trail )5 (meters)

Degree of disturbance in area of site? \ o)

What signs of disturbance are present?

Water quality data: pH
temperature
dissolved oxygen

total dissolved solids



600 NORTHEAST GRAND AVENUE | PORTLAND, OREGON 97232 2736
TEL 503 797 1700 FAX 503 797 1797

December 9, 1999

Dan Vasen

Central Catholic High School
2401 SE Stark

Portland, OR 97214

Dear Mr. Vasen and Environmental Science Class;

| want to take a moment to thank you for a wonderful morning on Powell Butte the other
day. It was a pleasure to watch such conscientious students at work. Even though it
was windy, rainy and cold ever student was engaged and | don't think | heard one
discouraging word. Your students were professional and courteous and made me feel
like part of the team. | appreciate that in young adults.

As a former high school biology teacher, | commend you on your organization and pre
‘trip planning and study. When your students got off the bus | could see they were
focused, ready to go and excited about what they were doing. As a veteran of many
less than optimal weather days in the field, | can truly say your students attacked their
project with positive high energy.

Due to lack of time | wasn't able to visit with all the groups at their stations but if they
were anything like the wetlands group | watched they were doing good problem solving
and were 100% on task. My group consisted of three young women and a young man
and | want to say | applaud the number of young women you have in your class.
However, all of your students were exceptlonal

| would enjoy other invitations to participate in your field studies and when you analyze
your data in class. | would be most interested in how your students process this
information. | find this study of a very good application of science in a practical manner.
if there is anyway | can help, please do not hesitate to let me know.

Again thank you for the opportunity.

Sincere,

Restoration and Education Grants Coordinator

Recycled Paper
www.metro-region.org
TDD 797 1804
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August 20, 1999

Dan Vasen

Central Catholic High School
2401 SE Stark Street
Portland, OR 97214

Dear Dan:

I enjoyed visiting with you and the Friends of Powell Butte last month. 1 was especially pleased
to hear about Central Catholic’s involvement at the Butte and about the work that has been done

monitoring the tall bugbane population. Jim Sjulin again confirmed with me how pleased he has
been with the quality of the work that your students have brought to this project.

Naturally I am very pleased to support your continuing involvement at Powell Butte. I think that
the work that you intend to do in the area of measuring and monitoring water quality impacts
from Powell Butte is very important. The City of Portland is trying very hard to better
understand how its activities impact the health of the Johnson Creek watershed and, in particular,
how salmon habitat might be affected.

Since I have been Commissioner of Parks & Recreation, I have been encouraging schools and
Parks & Recreation to work together in as many ways as possible. Your involvement with our
Natural Resources Program is exactly what I want to see happening everywhere.

Best regards,

7 —
. -

Ji ancesconi
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