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In the Fall of 2016 students in Geography 360, Geomorphology, took part 
in a project to re-visit previously established creek monitoring locations at 
the Fairfield Osborn Preserve. Since 2013, two locations, one on 
Copeland Creek and the other an unnamed ephemeral creek, have been 
monitored. Students used autolevels to develop topographic profiles of the 
channels and their thalweg profiles. Students also measured previously 
placed erosion pins and added new ones along the creek banks for future 
comparisons. Copeland Creek has experienced erosion and significant 
bank undercutting. Additionally, the ephemeral creek exhibited dynamic 
changes to its lower channel since the inception of the study. Most 
recently, winter storms have resulted in abandonment of the monitored 
lower channel. 
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Conclusions

•Copeland Creek erosion data shows Northward migration
– Rate of erosion approximately 6 cm/yr
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Using auto levels we constructed two cross sectional profiles of each 
creek. Elevation along the cross sections was measured approximately 
every 0.5 m and related to a temporary benchmark. The cross sections are 
designated upper and lower for each site (Figure 1).  
Similarly, longitudinal profile were measured to show the stream’s gradient 
from its source area to it’s mouth.
Bank erosion was surveyed through placement of erosion pins (rebar 
spray-painted in orange) hammered into the creek banks near the cross 
section locations. The exposed portions of the rebar were measured in 
centimeters with a ruler. Greater exposure from one year to the next 
indicates erosion, less exposure indicates deposition.
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Figure 2: Longitudinal profile survey at the Ephemeral Creek.

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

Figure 3&4 show slight erosion on both the lower and upper sections within 
the past three years. Figure 5 indicates the longitudinal profile of the creek, 
showing minor changes between years.

In the upper section, the Ephemeral Creek experienced slight erosion and bank 
cutting towards the North (0 m direction; Figure 6).  In contrast, the lower 
section shows variable erosion and deposition occurred in this much shallower 
stream channel (Figure 7).  Figure 8 shows the longitudinal profile for the 
creek, notice the downstream migration of a “plunge pool”.

The monitored erosion pin data for the North bank shows significant 
increases in pin exposure, signifying major erosion on both sections, more so 
on the lower North of the creek (Figure 9A,B). All erosion pins, except D, 
for the upper South bank were not relocated, likely due to erosional removal.  
Pin D, however, shows slight erosion (Figure 9C). The lower section of the

A B

C D

As of 2017, the Ephemeral creek has abandoned its old lower channel 
(Figure 7 and 10A) and is in the process of creating a new channel (Figure 
10B). Previous erosion pin data indicate deposition on both banks as a result 
of discharge during extreme weather conditions.  These pins are now buried 
or eroded away. 

Figure 10

A

•Trails and pathways near the migrated Ephemeral Creek have already been 
rerouted. 
•These creeks are actively migrating under natural stream processes and 
weather surges.

Figure 1: Location Map

Figure 9

B
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														35		113.15		101.13		100.33		35

														37		113.45		101.16		100.36		37

														39		113.75		101.19		100.39		39

														41		115.75		101.39		100.59		41





		



2013

2014

2016

test

Horizontal Distance (m)

Elevation (m)

Longitudinal Profile



		



Horizontal Distance (m)

Elevation (m)

Longitudinal Profile (2016)



		UPPER

		distance		elevation																				2016

				2013		2014		2016				2013						2014						Station (m)		Backsight (m)		Foresight (deci centimeters)		Foresigh to m		HI		horiz dist		elvation

				100.92								0.5						1		100.9				BM		2.435						102.435

				101								1		100.92				2		100.97				1				14.85		1.485				1		100.95

				100.44								1.5		100.92				3		100.65				2				14.45		1.445				2		100.99

				100.54								2		101				4		100.51				3				17.05		1.705				3		100.73

				100.48								2.5		100.78				5		100.45				4				18.42		1.842				4		100.593

				100.5								3		100.44				6		100.5				5				18.95		1.895				5		100.54

				100.57								3.5		100.57				7		100.5				6				18.15		1.815				6		100.62

				100.59								4		100.54				8		98.09				7				17.85		1.785				7		100.65

				98.34								4.5		100.49				8.5		98.06				7.5				18.55		1.855				7.5		100.58

				98.17								5		100.48				9		98.05				8				37.85		3.785				8		98.65

				98								5.5		100.52				9.5		98				8.5				45.1		4.51				8.5		97.925

				98.05								6		100.5				10		97.93				9				45.4		4.54				9		97.895

				98.06								6.5		100.54				10.5		98.92				9.5				46.1		4.61				9.5		97.825

				98.1								7		100.57				11		98.29				10				46.15		4.615				10		97.82

				98.54								7.5		100.6				12		98.68				10.5				45.15		4.515				10.5		97.92

				99								8		100.59				13		99.09				11				35.65		3.565				11		98.87

				99.55								8.5		98.34				14		99.53				11.5				36.74		3.674				11.5		98.761

				99.6								9		98.17				15		99.58				12				35.05		3.505				12		98.93

				99.45								9.5		98				16		99.04				12.5				33.3		3.33				12.5		99.105

				98.98								10		98.05				17		99.6				13				32		3.2				13		99.235

				99.4								10.5		98.06				18		99.13				13.5				28.05		2.805				13.5		99.63

				99.29								11		98.1				19		99.18				14				27.5		2.75				14		99.685

				99.42								11.5		98.38				20		99.37				15				27.55		2.755				15		99.68

				99.6								12		98.54				21		99.53				16				29.9		2.99				16		99.445

				99.72								12.5		98.7				22		99.87				17				26.2		2.62				17		99.815

				100.41								13		99				23		100.7				18				30.7		3.07				18		99.365

				100.94								13.5		99.18				24		100.87				19				29.9		2.99				19		99.445

				100.95								14		99.55				25		100.84				20				29		2.9				20		99.535

												14.5		99.59										21				26.7		2.67				21		99.765

												15		99.6										22				23.5		2.35				22		100.085

												15.5		99.6										23				15.9		1.59				23		100.845

												16		99.45										24				14.2		1.42				24		101.015

												16.5		99.31										25				13.8		1.38				25		101.055

												17		98.98

												17.5		99.76

												18		99.4

												18.5		99.25

												19		99.29

												19.5		99.33

												20		99.42

												20.5		99.53

												21		99.6

												21.5		99.66

												22		99.72

												22.5		99.84

												23		100.41

												23.5		100.84

												24		100.94

												24.5		101.01

												25		100.95

				LOWER

				2013						2014				2016

				1.5		99.615				1		99.08

				2		99.05				2		99.05

				2.5		99.05				3		99.11

				3		99.066				4		99.16																						2016		LOWER

				3.5		99.101				5		99.23																						Station (m)		Backsight (m)		Foresight (m)		hi		Station (m)		elvation

				4		99.116				6		99.29																								0.52				100.52

				4.5		99.145				7		99.12																						2				1.74				2		98.78

				5		99.18				8.65		97.37																						3				1.42				3		99.1

				5.5		99.22				9.1		97.29																						4				1.38				4		99.14

				6		99.22				9.6		97.26																						5				1.3				5		99.22

				6.5		99.21				10.1		97.11																						6				1.31				6		99.21

				7		99.18				10.6		96.95																						7				1.43				7		99.09

				7.5		99.1				11.1		96.92																						7.5				1.52				7.5		99

				8		99.01				11.6		96.83																						8				1.67				8		98.85

				8.5		98.8				12.1		96.9																						8.5				2.5				8.5		98.02

				9		96.7				12.6		97.27																						9				3.28				9		97.24

				9.5		97.29				13.1		97.43																						9.5				3.32				9.5		97.2

				10		97.305				13.6		97.48																						10				3.24				10		97.28

				10.5		97.35				14.1		97.59																						10.5				3.45				10.5		97.07

				11		97.1				14.6		98.08																						11				3.41				11		97.11

				11.5		96.92				15		98.12																						11.5				3.44				11.5		97.08

				12.25		96.885				16		98.34																						12				3.5				12		97.02

				12.75		97.05				16.95		98.42																						12.5				3.65				12.5		96.87

				13.25		97.06				18		98.47																						13				3.65				13		96.87

				13.75		97.27				19		98.41																						13.5				3.48				13.5		97.04

				14.25		97.4				20		98.91																						14				2.97				14		97.55

				14.75		98.14																												14.5				2.49				14.5		98.03

				15.25		98.15																												15				2.4				15		98.12

				15.75		98.25																												15.5				2.31				15.5		98.21

				16.25		98.49																												16				2.11				16		98.41

				16.75		98.48																												16.5				2.06				16.5		98.46

				17.25		98.48																												17				2.15				17		98.37

				17.75		98.41																												18				2.2				18		98.32

				18.25		98.4																												19				1.98				19		98.54

				18.75		98.445																												20				1.61				20		98.91

				19.25		98.69																												21				1.41				21		99.11

				19.75		98.85																												22				1.18				22		99.34

				20.25		98.99																												23				1.09				23		99.43

				20.75		99.08																												24				0.91				24		99.61

				21.25		99.19

				21.75		99.31

				22.25		99.42

				22.75		99.4

				23.25		99.54

				23.75		99.61
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100.75

100.42

100.655

100.2

100.57

99.98

100.49

99.69

100.35

99.26

100.27

98.62

100.13

98.33

99.98

98.08

99.74

97.81

99.58

97.43

99.31

97.19

99.01

96.99

98.75

96.58

98.44

96.26

98.22

95.33

97.89

95.22

97.53

94.87

97.33

94.88

97.19

94.86

96.96

95.68

96.57

96.38

95.9

96.73

95.25

98.06

95.23

98.31

94.95

98.64

95.32

98.89

96.08

99.04

96.63

99.22

98.23

99.42

98.43

99.71

98.78

99.96

98.91

100.07

99.1

100.12

99.24

100.39

99.42

100.56

99.7

100.66

99.93

100.76

100.13

100.9

100.3

100.98

100.59

101.09

100.63

101.43

100.63

101.57

100.72

101.69

100.89

100.98

101.09

101.19

101.24

101.46

101.54

101.7

101.91

102.01

102.03



Notes

		Year		Notes

				All bench marks are temporary and assigned a value of 100 m.

		2013		Site was visited twice in early November.

				The sampling for x-sectional surveys was roughly every 50 cm. The auto level was setup on the south bank.

				Erosion pins were set in place

		2014		Site was visited once  in late October

				The sampling for x-sectional surveys was roughly every 100 cm. The auto level was setup on the south bank.

				Erosion pins were relocated and measured and new pins also set

		2015		Site was visited in late May to get missing GPS readings and to formally label and remeasure the erosion pins.  Note considerable change to erosion pins as a large atmospheric river hit in December 2014.





Upper cross section

		Notes		2014		Horiz Distance 2013 (m)		Height 2013 (m)		Notes 2013				Horiz Distance 2016 (m)		Height 2016 (m)		Notes 2016

		Rebar have been set on either side of the creek as the start and end point of the survey		No survey undertaken due to weather conditions  which made it unsafe.		28.5		100.83		No water in creek				27.8		100.63		No water in creek

						27		100.76						26.8		100.57

		Survey was shot from south side of creek however, numbers have been reversed for uniform plotting to plot from north to south bank.				26.5		100.75						25.8		100.42

						26		100.655						24.8		100.2

		Instrument location: GPS 38  20' 43.422"N &122  35' 30.296"W				25.5		100.57						23.8		99.98

		Rebar on other side of creek: GPS=  38 20 44 N, 122 35 30 W				25		100.49						22.8		99.69

						24.5		100.35						21.8		99.26

		temporary benchmark: GPS = 38 20 43.11N & 122 35 30.43W				24		100.27						20.8		98.62

		temporary benchmark is 13 meters away down stream direction, rock  next to oak tree (tag number 7405) on other side of trail. Spray painted orange				23.5		100.13						20.3		98.33

		GPS: 38 20 42.9612N: -122 35 30.739E				23		99.98						19.8		98.08

						22.5		99.74						19.3		97.81

						22		99.58						18.8		97.43

						21.5		99.31						18.3		97.19

						21		99.01						17.8		96.99

						20.5		98.75						17.3		96.58

						20		98.44						16.8		96.26

						19.5		98.22						16.3		95.33

						19		97.89						15.8		95.22

						18.5		97.53						15		94.87

						18		97.33						14.8		94.88

						17.5		97.19						14.3		94.86

						17		96.96						13.8		95.68

						16.5		96.57						13.1		96.38

						16		95.9						12.8		96.73

						15.5		95.25						12.3		98.06

						15		95.23						11.8		98.31

						14.5		94.95						11.3		98.64

						14		95.32						10.8		98.89

						13.5		96.08						10.3		99.04

						13		96.63						9.8		99.22

						12.5		98.23						9.3		99.42

						12		98.43						8.8		99.71

						11.5		98.78						8.3		99.96

						11		98.91						7.8		100.07

						10.5		99.1						7.3		100.12

						10		99.24						6.8		100.39

						9.5		99.42						6.3		100.56

						9		99.7						5.8		100.66

						8.5		99.93						5.3		100.76

						8		100.13						4.8		100.9

						7.5		100.3						3.8		100.98

						7		100.59						2.8		101.09

						6.5		100.63						1.8		101.43

						6		100.63						0.8		101.57

						5.5		100.72						0		101.69

						5		100.89

						4.5		100.98

						4		101.09

						3.5		101.19

						3		101.24

						2.5		101.46

						2		101.54

						1.5		101.7

						1		101.91

						0.5		102.01

						0		102.03





Upper cross section
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2016

Distance (m)
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Ephemeral Upper



lower cross section

		Notes		Horizontal Distance 2014 (m)		Height 2014 (m)		Water Depth 2014 (m)				Horizontal Distance 2013 (m)		Height 2013 (m)		Water Depth 2013 (m)		Horizontal Distance 2016 (m)		Height 2016 (m)		Water Depth 2016 (m)

		Rebar have been set on either side of the creek as the start and end point of the survey		24		98.6		not recorded				22		98.87		dry		21.85		98.965		dry

				23		98.78						21.5		98.87				20.85		99.09

		Survey was shot from south side of creek however, numbers have been reversed for uniform plotting to plot from north to south bank.		22		98.9						21		98.975				19.85		99.1

				21		99.08						20.5		99.065				18.85		99.35

				20		99.12						20		99.09				17.85		99.52

		Instrument location: GPS 38°20’42.26’’N -122°35’30.55’’W		19		99.31						19.5		99.06				16.85		99.67

				18		99.44						19		99.13				16.35		99.74

		Rebar on other side of creek: GPS 38 20 42.4788N: -122 35 35.431E		17		99.65						18.5		99.28				15.85		99.72

				16		99.66						18		99.31				15.05		99.68

		Temporary bench mark, large rock on north side of creek with orange spray paint, ~ 2m from end of transect rebar: GPS 38 20 42.576N; -122 35 32.431E		15		99.36						17.5		99.375				14.95		99.36

				13.5		99.21						17		99.5				14.35		99.27

				13		99.2						16.5		99.64				13.85		99.31

				12.5		98.88						16		99.66				13.35		98.99

				12		98.79						15.5		99.66				12.85		99.08

				11.5		99.17						15		99.65				12.35		99.12

				11		99.34						14.5		99.64				11.85		99.35

				10.5		99.52						14		99.235				11.35		99.11

				10		99.72						13.5		99.22				10.95		99.27

				9		99.65						13		99.08				10.85		99.58

				8		99.65						12.5		98.83				10.35		99.74

				7		99.99						12		98.81				9.85		99.76

				6		99.84						11.5		99.15				9.35		99.75

				5		99.76						11		99.21				8.85		99.72

				2		99.74						10.5		99.29				7.85		99.68

				1		100.04						10		99.6				6.85		99.88

												9.5		99.675				5.85		99.9

												9		99.665				4.85		99.82

												8.5		99.66				3.85		99.8

												8		99.61				2.85		99.75

												7.5		99.57				1.95		100

												7		99.73

												6.5		99.86

												6		99.92

												5.5		99.85

												5		99.78

												4.5		99.775

												4		99.74

												3.5		99.715

												3		99.7

												2.5		99.735

												2		99.745

												1.5		99.82

												1		100.01





lower cross section

		



2016

2013

2014

Distance (m)

Elevation (m)

Ephemeral Lower



Longitudinal profile

		Horizonatal Distance 2014 (m)		Height 2014 (m)		Water Depth 2014 (m)		2014 Notes				Horizonatal Distance 2013 (m)		Height 2013 (m)		Water Depth 2013 (m)		2013 Notes		2016 distance		Height

		5		100.01				Note: there are a series of plunge pools along the survey line				0		102.86		dry		Lower cross section. Autolevel set in creek, but gps not recorded.  Highest point		2		98.85

		6		99.4				low point				2.7		102.38		dry				3		99.31

		8		99.81				high point (Cut bank)				7.6		101.78		dry				4		99.16

		10		99.6								8.5		101.6		dry				5		99.38

		11		99.3				low point in creek bed				10.5		101.36		dry		Previous auto level location		6		99.41

		12		99.7				high point in creek bed				12.3		101.088		dry				7		99.51

		15		99.56								17		100.11		dry				8		99.63

		16		99.56								17.5		99.93		dry		base of fall		9		99.61

		20		99.24								19		99.79		dry				10		99.77

		25		98.72				low point				22.5		99.82		dry				11		99.78

		26		99.42				high point (cut bank)				23.5		99.62		dry				12		99.95

		30		99.48								27.5		99.44		dry				13		100.06

		33		99.39				Ending measurement				29.5		98.93		dry		base of fall		14		100.16

												30.5		98.86		dry		lowest point		15		99.95

																				16		99.95

		FLIPPED																		16.3		100.61

		28		100.01				30.5		102.86										17		100.65

		27		99.4				27.8		102.38										18		100.75

		25		99.81				22.9		101.78										20		100.9

		23		99.6				22		101.6										21		101.22

		22		99.3				19.5		101.36										22		101.25

		21		99.7				20		101.088										23		101.51

		18		99.56				18.2		100.11										24		101.53

		17		99.56				13.5		99.93										25		101.46

		13		99.24				13		99.79										26		101.63

		8		98.72				11.5		99.82

		7		99.42				8		99.62

		3		99.48				7		99.44

		0		99.39				1		98.93

								0		98.86

						0

						2.7

						7.6

						8.5

						10.5

						12.3

						17

						17.5

						19

						22.5

						23.5

						27.5

						29.5

						30.5





Longitudinal profile
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2014

2013



Pebble count

		



2014

2013

2016

FLIPPED Title



lower cross section erosion pin

						Diameter (mm)

		Year		Notes		2		4		8		16		32		64		128		256		>256		Total count

		2013		Lower section		0		2		6		14		30		44		33		11		10		150

		2013		Middle section		0		2		3		12		26		20		16		6		15		100

		2013		Upper section		0		0		1		2		6		28		30		5		28		100

		2014		Lower section		3		0		1		6		16		36		32		5		1		100

		2014		Upper section		Too wet to do this safely

								Lower								Middle						Upper

								Diameter		2013		2014				diameter		2013				2013

								2		0		3				2		0		2		0

								4		1.33		0				4		2		4		0

								8		4		1				8		3		8		1

								16		9.33		6				16		13		16		2

								32		20		16				32		26		32		6

								64		29.33		36				64		20		64		28

								128		22		32				128		16		128		30

								256		7.33		5				256		6		256		5

								300		6.67		1				300		15		300		28





lower cross section erosion pin

		



2013

2014

Lower Cross-section Particle Distrubution



upper cross section erosion pin

		



2013

Middle Cross-section Particle Distribution



Sheet1

		



2013

Upper Cross-section Particle Distribution



												Pin exposure (cm)

		Pin Location		Pin label		GPS		Year Placed		Notes		2013		2014		2015						2015

		Lower Cross section: north bank		A		38 20 42.2844N; -122.35 32.017E		2013		lower: pin located 11.5 cm frorm river bank surface.		10.9		9.5		16				A		16		14

				B		38 20 42.2844N; -122.35 32.017E		2013		upper: pin is loccated 29.4 cm above pin A and 40.3cm above river bank. Rebar is at an extreme angle due to angular cobbles in bank; as of 2015 rod is highly bent		18.5				38.6				B		38.6		38

				C		38 20 42.1512N;-122 35 31.607E		2014		pin is located up stream of A				9.5		15.5				C		15.5		16

				D		38 20 42.3778N; -122 35 31.607E		2014		pin is located downstream of A				12		11.8				D		11.8		10.5

		Lower Cross section: south bank		Z				2013		pin is in a gap in the rocks. Top is exposed farther than the bottom due to rocks		20.5		19.5		gone				Z

				A		38 20 42.54N;-122 35 31.646E		2014		Pin is downstream slightly of transect line				10		9.8				A		9.8		9

				B		38 20 42.6696N;-122 35 31.524E		2014		Pin is upstream slightly of transect line				11		17.3				B		17.3		16
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2013

2016

Pin
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Pin Exposure Lower North
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2014

2013

2016

Pin

Exposure (cm)

Pin Exposure Lower South



												Pin exposure (cm)

		Pin Location		Pin label		GPS		Year Placed		Notes		2013		2014		2015										2013		2014		2015		2016

		upper Cross section: north bank						2013		upper pin				11		gone								Y		11.92		11				10.1

								2013		lower pin				11.5		gone								X		15		11.5				13.4

						38 20 42.9288N;-122 35 31.11E		2014		upper pin; pins are 2 feet apart and 4 ft downstream from left bank pins: GPS in middle of line of pins				10		9								F				10		9		8.6

						38 20 42.9288N;-122 35 31.11E		2014		middle pin; pins are 2 feet apart and 4 ft downstream from left bank pins: GPS in middle of line of pins				11.5		8.8								G				11.5		8.8		10

						38 20 42.9288N;-122 35 31.11E		2014		lower pin; pins are 2 feet apart and 4 ft downstream from left bank pins5/31/2015 GPS in middle of line of pins				13		12.5								H				13		12.5		13

		upper Cross section: south bank		W				2013		upstream		11.33		10		gone						W		11.33		10

				V				2013		downstream		21.1		gone		gone						V		21.1						22.7

				G		302043.1556N; -122 35 31.394E		2014		upper across from cut out bay tree		N/A		11		9.3						G				11		9.3		6.7

				H		302043.1556N; -122 35 31.394E		2014		middle across from cut out bay tree		N/A		10.5		13						H				10.5		13		12.7

				U				2014		lower across from cut out bay tree		N/A		13		gone						U				13				9.4
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		A		9.5		10.9		14

		B				18.5		38
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		V						22.7
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Notes

		Year		Notes

				All bench marks are temporary and assigned a value of 100 m.

		2013		Site was visited twice in early November.

				The sampling for x-sectional surveys was roughly every 50 cm. The auto level was setup on the south bank.

				Erosion pins were set in place

		2014		Site was visited once  in late October

				The sampling for x-sectional surveys was roughly every 100 cm. The auto level was setup on the south bank.

				Erosion pins were relocated and measured and new pins also set

		2015		Site was visited in late May to get missing GPS readings and to formally label and remeasure the erosion pins.  Note considerable change to erosion pins as a large atmospheric river hit in December 2014.





Upper cross section

		Notes		2014		Horiz Distance 2013 (m)		Height 2013 (m)		Notes 2013				Horiz Distance 2016 (m)		Height 2016 (m)		Notes 2016

		Rebar have been set on either side of the creek as the start and end point of the survey		No survey undertaken due to weather conditions  which made it unsafe.		28.5		100.83		No water in creek				27.8		100.63		No water in creek

						27		100.76						26.8		100.57

		Survey was shot from south side of creek however, numbers have been reversed for uniform plotting to plot from north to south bank.				26.5		100.75						25.8		100.42

						26		100.655						24.8		100.2

		Instrument location: GPS 38  20' 43.422"N &122  35' 30.296"W				25.5		100.57						23.8		99.98

		Rebar on other side of creek: GPS=  38 20 44 N, 122 35 30 W				25		100.49						22.8		99.69

						24.5		100.35						21.8		99.26

		temporary benchmark: GPS = 38 20 43.11N & 122 35 30.43W				24		100.27						20.8		98.62

		temporary benchmark is 13 meters away down stream direction, rock  next to oak tree (tag number 7405) on other side of trail. Spray painted orange				23.5		100.13						20.3		98.33

		GPS: 38 20 42.9612N: -122 35 30.739E				23		99.98						19.8		98.08

						22.5		99.74						19.3		97.81

						22		99.58						18.8		97.43

						21.5		99.31						18.3		97.19

						21		99.01						17.8		96.99

						20.5		98.75						17.3		96.58

						20		98.44						16.8		96.26

						19.5		98.22						16.3		95.33

						19		97.89						15.8		95.22

						18.5		97.53						15		94.87

						18		97.33						14.8		94.88

						17.5		97.19						14.3		94.86

						17		96.96						13.8		95.68

						16.5		96.57						13.1		96.38

						16		95.9						12.8		96.73

						15.5		95.25						12.3		98.06

						15		95.23						11.8		98.31

						14.5		94.95						11.3		98.64

						14		95.32						10.8		98.89

						13.5		96.08						10.3		99.04

						13		96.63						9.8		99.22

						12.5		98.23						9.3		99.42

						12		98.43						8.8		99.71

						11.5		98.78						8.3		99.96

						11		98.91						7.8		100.07

						10.5		99.1						7.3		100.12

						10		99.24						6.8		100.39

						9.5		99.42						6.3		100.56

						9		99.7						5.8		100.66

						8.5		99.93						5.3		100.76

						8		100.13						4.8		100.9

						7.5		100.3						3.8		100.98

						7		100.59						2.8		101.09

						6.5		100.63						1.8		101.43

						6		100.63						0.8		101.57

						5.5		100.72						0		101.69

						5		100.89

						4.5		100.98

						4		101.09

						3.5		101.19

						3		101.24

						2.5		101.46

						2		101.54

						1.5		101.7

						1		101.91

						0.5		102.01

						0		102.03





Upper cross section

		



2013

2016

Distance (m)

Elevation (m)

Ephemeral Upper



lower cross section

		Notes		Horizontal Distance 2014 (m)		Height 2014 (m)		Water Depth 2014 (m)				Horizontal Distance 2013 (m)		Height 2013 (m)		Water Depth 2013 (m)		Horizontal Distance 2016 (m)		Height 2016 (m)		Water Depth 2016 (m)

		Rebar have been set on either side of the creek as the start and end point of the survey		24		98.6		not recorded				22		98.87		dry		21.85		98.965		dry

				23		98.78						21.5		98.87				20.85		99.09

		Survey was shot from south side of creek however, numbers have been reversed for uniform plotting to plot from north to south bank.		22		98.9						21		98.975				19.85		99.1

				21		99.08						20.5		99.065				18.85		99.35

				20		99.12						20		99.09				17.85		99.52

		Instrument location: GPS 38°20’42.26’’N -122°35’30.55’’W		19		99.31						19.5		99.06				16.85		99.67

				18		99.44						19		99.13				16.35		99.74

		Rebar on other side of creek: GPS 38 20 42.4788N: -122 35 35.431E		17		99.65						18.5		99.28				15.85		99.72

				16		99.66						18		99.31				15.05		99.68

		Temporary bench mark, large rock on north side of creek with orange spray paint, ~ 2m from end of transect rebar: GPS 38 20 42.576N; -122 35 32.431E		15		99.36						17.5		99.375				14.95		99.36

				13.5		99.21						17		99.5				14.35		99.27

				13		99.2						16.5		99.64				13.85		99.31

				12.5		98.88						16		99.66				13.35		98.99

				12		98.79						15.5		99.66				12.85		99.08

				11.5		99.17						15		99.65				12.35		99.12

				11		99.34						14.5		99.64				11.85		99.35

				10.5		99.52						14		99.235				11.35		99.11

				10		99.72						13.5		99.22				10.95		99.27

				9		99.65						13		99.08				10.85		99.58

				8		99.65						12.5		98.83				10.35		99.74

				7		99.99						12		98.81				9.85		99.76

				6		99.84						11.5		99.15				9.35		99.75

				5		99.76						11		99.21				8.85		99.72

				2		99.74						10.5		99.29				7.85		99.68

				1		100.04						10		99.6				6.85		99.88

												9.5		99.675				5.85		99.9

												9		99.665				4.85		99.82

												8.5		99.66				3.85		99.8

												8		99.61				2.85		99.75

												7.5		99.57				1.95		100

												7		99.73

												6.5		99.86

												6		99.92

												5.5		99.85

												5		99.78

												4.5		99.775

												4		99.74

												3.5		99.715

												3		99.7

												2.5		99.735

												2		99.745

												1.5		99.82

												1		100.01





lower cross section

		



2016

2013

2014

Distance (m)

Elevation (m)

Lower Cross Section



Longitudinal profile

		Horizonatal Distance 2014 (m)		Height 2014 (m)		Water Depth 2014 (m)		2014 Notes				Horizonatal Distance 2013 (m)		Height 2013 (m)		Water Depth 2013 (m)		2013 Notes		2016 distance		Height

		5		100.01				Note: there are a series of plunge pools along the survey line				0		102.86		dry		Lower cross section. Autolevel set in creek, but gps not recorded.  Highest point		2		98.85

		6		99.4				low point				2.7		102.38		dry				3		99.31

		8		99.81				high point (Cut bank)				7.6		101.78		dry				4		99.16

		10		99.6								8.5		101.6		dry				5		99.38

		11		99.3				low point in creek bed				10.5		101.36		dry		Previous auto level location		6		99.41

		12		99.7				high point in creek bed				12.3		101.088		dry				7		99.51

		15		99.56								17		100.11		dry				8		99.63

		16		99.56								17.5		99.93		dry		base of fall		9		99.61

		20		99.24								19		99.79		dry				10		99.77

		25		98.72				low point				22.5		99.82		dry				11		99.78

		26		99.42				high point (cut bank)				23.5		99.62		dry				12		99.95

		30		99.48								27.5		99.44		dry				13		100.06

		33		99.39				Ending measurement				29.5		98.93		dry		base of fall		14		100.16

												30.5		98.86		dry		lowest point		15		99.95

																				16		99.95

		FLIPPED																		16.3		100.61

		28		100.01				30.5		102.86										17		100.65

		27		99.4				27.8		102.38										18		100.75

		25		99.81				22.9		101.78										20		100.9

		23		99.6				22		101.6										21		101.22

		22		99.3				19.5		101.36										22		101.25

		21		99.7				20		101.088										23		101.51

		18		99.56				18.2		100.11										24		101.53

		17		99.56				13.5		99.93										25		101.46

		13		99.24				13		99.79										26		101.63

		8		98.72				11.5		99.82

		7		99.42				8		99.62

		3		99.48				7		99.44

		0		99.39				1		98.93

								0		98.86
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						2.7

						7.6

						8.5

						10.5

						12.3

						17

						17.5

						19

						22.5

						23.5

						27.5

						29.5

						30.5





Longitudinal profile

		



2016

2014

2013



Pebble count

		



2014

2013

2016

FLIPPED Title



lower cross section erosion pin

						Diameter (mm)

		Year		Notes		2		4		8		16		32		64		128		256		>256		Total count

		2013		Lower section		0		2		6		14		30		44		33		11		10		150

		2013		Middle section		0		2		3		12		26		20		16		6		15		100

		2013		Upper section		0		0		1		2		6		28		30		5		28		100

		2014		Lower section		3		0		1		6		16		36		32		5		1		100

		2014		Upper section		Too wet to do this safely

								Lower								Middle						Upper

								Diameter		2013		2014				diameter		2013				2013

								2		0		3				2		0		2		0

								4		1.33		0				4		2		4		0

								8		4		1				8		3		8		1

								16		9.33		6				16		13		16		2

								32		20		16				32		26		32		6

								64		29.33		36				64		20		64		28

								128		22		32				128		16		128		30

								256		7.33		5				256		6		256		5

								300		6.67		1				300		15		300		28





lower cross section erosion pin

		



2013

2014

Lower Cross-section Particle Distrubution



upper cross section erosion pin

		



2013

Middle Cross-section Particle Distribution



Sheet1

		



2013

Upper Cross-section Particle Distribution



												Pin exposure (cm)

		Pin Location		Pin label		GPS		Year Placed		Notes		2013		2014		2015						2015

		Lower Cross section: north bank		A		38 20 42.2844N; -122.35 32.017E		2013		lower: pin located 11.5 cm frorm river bank surface.		10.9		9.5		16				A		16		14

				B		38 20 42.2844N; -122.35 32.017E		2013		upper: pin is loccated 29.4 cm above pin A and 40.3cm above river bank. Rebar is at an extreme angle due to angular cobbles in bank; as of 2015 rod is highly bent		18.5				38.6				B		38.6		38

				C		38 20 42.1512N;-122 35 31.607E		2014		pin is located up stream of A				9.5		15.5				C		15.5		16

				D		38 20 42.3778N; -122 35 31.607E		2014		pin is located downstream of A				12		11.8				D		11.8		10.5

		Lower Cross section: south bank		Z				2013		pin is in a gap in the rocks. Top is exposed farther than the bottom due to rocks		20.5		19.5		gone				Z

				A		38 20 42.54N;-122 35 31.646E		2014		Pin is downstream slightly of transect line				10		9.8				A		9.8		9

				B		38 20 42.6696N;-122 35 31.524E		2014		Pin is upstream slightly of transect line				11		17.3				B		17.3		16





		



2015

2014

2013

2016

Pin

Exposure (cm)

Pin Exposure Lower North



		



2015

2014

2013

2016

Pin

Exposure (cm)

Pin Exposure Lower South



												Pin exposure (cm)

		Pin Location		Pin label		GPS		Year Placed		Notes		2013		2014		2015										2013		2014		2015		2016

		upper Cross section: north bank						2013		upper pin				11		gone								Y		11.92		11				10.1

								2013		lower pin				11.5		gone								X		15		11.5				13.4

						38 20 42.9288N;-122 35 31.11E		2014		upper pin; pins are 2 feet apart and 4 ft downstream from left bank pins: GPS in middle of line of pins				10		9								F				10		9		8.6

						38 20 42.9288N;-122 35 31.11E		2014		middle pin; pins are 2 feet apart and 4 ft downstream from left bank pins: GPS in middle of line of pins				11.5		8.8								G				11.5		8.8		10

						38 20 42.9288N;-122 35 31.11E		2014		lower pin; pins are 2 feet apart and 4 ft downstream from left bank pins5/31/2015 GPS in middle of line of pins				13		12.5								H				13		12.5		13

		upper Cross section: south bank		W				2013		upstream		11.33		10		gone						W		11.33		10

				V				2013		downstream		21.1		gone		gone						V		21.1						22.7

				G		302043.1556N; -122 35 31.394E		2014		upper across from cut out bay tree		N/A		11		9.3						G				11		9.3		6.7

				H		302043.1556N; -122 35 31.394E		2014		middle across from cut out bay tree		N/A		10.5		13						H				10.5		13		12.7

				U				2014		lower across from cut out bay tree		N/A		13		gone						U				13				9.4
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Upper South Erosion Pin



		





		28.5		27.8

		27		26.8

		26.5		25.8

		26		24.8

		25.5		23.8

		25		22.8

		24.5		21.8

		24		20.8

		23.5		20.3

		23		19.8

		22.5		19.3

		22		18.8

		21.5		18.3

		21		17.8

		20.5		17.3

		20		16.8

		19.5		16.3

		19		15.8

		18.5		15

		18		14.8

		17.5		14.3

		17		13.8

		16.5		13.1

		16		12.8

		15.5		12.3

		15		11.8

		14.5		11.3

		14		10.8

		13.5		10.3

		13		9.8

		12.5		9.3

		12		8.8

		11.5		8.3

		11		7.8

		10.5		7.3

		10		6.8

		9.5		6.3

		9		5.8

		8.5		5.3

		8		4.8

		7.5		3.8

		7		2.8

		6.5		1.8

		6		0.8

		5.5		0

		5

		4.5

		4

		3.5

		3

		2.5

		2

		1.5

		1

		0.5

		0



2013

2016

Distance (m)

Elevation (m)

Upper Cross Section

100.83

100.63

100.76

100.57

100.75

100.42

100.655

100.2

100.57

99.98

100.49

99.69

100.35

99.26

100.27

98.62

100.13

98.33

99.98

98.08

99.74

97.81

99.58

97.43

99.31

97.19

99.01

96.99

98.75

96.58

98.44

96.26

98.22

95.33

97.89

95.22

97.53

94.87

97.33

94.88

97.19

94.86

96.96

95.68

96.57

96.38

95.9

96.73

95.25

98.06

95.23

98.31

94.95

98.64

95.32

98.89

96.08

99.04

96.63

99.22

98.23

99.42

98.43

99.71

98.78

99.96

98.91

100.07

99.1

100.12

99.24

100.39

99.42

100.56

99.7

100.66

99.93

100.76

100.13

100.9

100.3

100.98

100.59

101.09

100.63

101.43

100.63

101.57

100.72

101.69

100.89

100.98

101.09

101.19

101.24

101.46

101.54

101.7

101.91

102.01

102.03



		21.85		22		24

		20.85		21.5		23

		19.85		21		22

		18.85		20.5		21

		17.85		20		20

		16.85		19.5		19

		16.35		19		18

		15.85		18.5		17

		15.05		18		16

		14.95		17.5		15

		14.35		17		13.5

		13.85		16.5		13

		13.35		16		12.5

		12.85		15.5		12

		12.35		15		11.5

		11.85		14.5		11

		11.35		14		10.5

		10.95		13.5		10

		10.85		13		9

		10.35		12.5		8

		9.85		12		7

		9.35		11.5		6

		8.85		11		5

		7.85		10.5		2

		6.85		10		1

		5.85		9.5

		4.85		9

		3.85		8.5

		2.85		8

		1.95		7.5

				7

				6.5

				6

				5.5

				5

				4.5

				4

				3.5

				3

				2.5

				2

				1.5

				1
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2013

2014

Distance (m)

Elevation (m)

Lower Cross Section

98.965

98.87

98.6

99.09

98.87

98.78

99.1

98.975

98.9

99.35

99.065

99.08

99.52

99.09

99.12

99.67

99.06

99.31

99.74

99.13

99.44

99.72

99.28

99.65

99.68

99.31

99.66

99.36

99.375

99.36

99.27

99.5

99.21

99.31

99.64

99.2

98.99

99.66

98.88

99.08

99.66

98.79

99.12

99.65

99.17

99.35

99.64

99.34

99.11

99.235

99.52

99.27

99.22

99.72

99.58

99.08
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99.76
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99.75

99.15
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99.88

99.6
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99.82
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99.61
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99.57

99.73
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99.775
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99.7

99.735

99.745
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100.01



		28		30.5		2

		27		27.8		3

		25		22.9		4

		23		22		5

		22		19.5		6

		21		20		7

		18		18.2		8

		17		13.5		9

		13		13		10
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100.01

102.86

98.85

99.4

102.38

99.31

99.81

101.78

99.16

99.6

101.6

99.38

99.3

101.36

99.41

99.7

101.088

99.51

99.56

100.11

99.63

99.56

99.93

99.61

99.24

99.79

99.77

98.72

99.82

99.78

99.42

99.62

99.95

99.48

99.44

100.06

99.39

98.93

100.16

98.86

99.95

99.95

100.61

100.65

100.75

100.9

101.22

101.25

101.51

101.53

101.46

101.63



		2		2

		4		4

		8		8

		16		16

		32		32

		64		64

		128		128

		256		256

		300		300



2013

2014

Size of Particle (mm)

Particle Distribution %

Upper Cross-section Particle Distrubution
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Middle Cross-section Particle Distribution
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		A		9.5		10.9		14

		B				18.5		38

		C		9.5				16

		D		12				10.5
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Pin Exposure Lower North

16

38.6

15.5

11.8



		Z		19.5		20.5

		A		10				9

		B		11				16
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Exposure (cm)

Pin Exposure Lower South

9.8

17.3



		Y				11		10.1

		X				11.5		13.4

		F		9		10		8.6

		G		8.8		11.5		10

		H		12.5		13		13
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Upper North Erosion Pin
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15



		W		10

		V						22.7

		G		11		9.3		6.7

		H		10.5		13		12.7

		U		13				9.4
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Upper South Erosion Pin

11.33

21.1




Chart1

		3		3

		5		5

		7		7

		7		9

		10		11

		10		13

		14		15

		15		17

		18		19

		20		21

		22		23

		27		25

				27

				29

				31

				33

				35

				37

				39

				41



2013

2016

Horizontal Distance (m)

Elevation (m)

Longitudinal Profile

98.13

98.07
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98.67
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ALL erosion

		lower erosion

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				Pin Label		2013		2014		2015		2016

		A		6		18.6		34.9		38				Z		6

		B		6.1		18.3		36		38				A		6.1		18.4		24.6		19

		C				13		15.2		21.5				B		5.9		11.9		14.9		27.5

		D				14		16		17.5				Y				11

		E				11.3		10.8		18				C				8.8		17.3		13

		UPPER

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				pin label		2014		2015		2016

		X		15.31		15.75								V		9

		F		18.51		18.75		28.8		29.5				U		8.75

		W				22								T		18

		G				15		9.9		12				D		19		18.5		22.5

		H				16		16.5		22.5





ALL erosion
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2014

2015

2016

Pin Label
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Upper North



		



2014

2015

2016

Pin Label

Pin Exposure (cm)

Upper South



		elevation

		2013						2014						2016		incorrect		2016 corrected		2016 adjusted

		distance		heigth																use this one

		3		98.130				5		98.46				3		88.7		98.87		98.07		3

		5		98.220				7		98.92				5		91.9		99.19		98.39		5

		7		98.300				10		98.46				7		94.7		99.47		98.67		7

		7		98.440				15		98.58				9		95.75		99.575		98.775		9

		10		98.310				20		99.21				11		96.65		99.665		98.865		11

		10		98.400				25		99.51				13		96		99.6		98.8		13

		14		99.060				30		99.61				15		99.65		99.965		99.165		15

		15		99.010				33		99.71				17		100.65		100.065		99.265		17

		18		99.160										19		101.85		100.185		99.385		19

		20		99.300										21		105.8		100.395		99.595		21

		22		99.450										23		106.35		100.45		99.65		23

		27		99.380										25		109.55		100.77		99.97		25

														27		108.85		100.7		99.9		27

														29		108.75		100.69		99.89		29

														31		110.9		100.905		100.105		31

														33		111.45		100.96		100.16		33

														35		113.15		101.13		100.33		35

														37		113.45		101.16		100.36		37

														39		113.75		101.19		100.39		39

														41		115.75		101.39		100.59		41
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Horizontal Distance (m)

Elevation (m)

Longitudinal Profile



		



Horizontal Distance (m)

Elevation (m)

Longitudinal Profile (2016)



		UPPER

		distance		elevation																				2016

				2013		2014		2016				2013						2014						Station (m)		Backsight (m)		Foresight (deci centimeters)		Foresigh to m		HI		horiz dist		elvation

				100.92								0.5						1		100.9				BM		2.435						102.435

				101								1		100.92				2		100.97				1				14.85		1.485				1		100.95

				100.44								1.5		100.92				3		100.65				2				14.45		1.445				2		100.99

				100.54								2		101				4		100.51				3				17.05		1.705				3		100.73

				100.48								2.5		100.78				5		100.45				4				18.42		1.842				4		100.593

				100.5								3		100.44				6		100.5				5				18.95		1.895				5		100.54

				100.57								3.5		100.57				7		100.5				6				18.15		1.815				6		100.62

				100.59								4		100.54				8		98.09				7				17.85		1.785				7		100.65

				98.34								4.5		100.49				8.5		98.06				7.5				18.55		1.855				7.5		100.58

				98.17								5		100.48				9		98.05				8				37.85		3.785				8		98.65

				98								5.5		100.52				9.5		98				8.5				45.1		4.51				8.5		97.925

				98.05								6		100.5				10		97.93				9				45.4		4.54				9		97.895

				98.06								6.5		100.54				10.5		98.92				9.5				46.1		4.61				9.5		97.825

				98.1								7		100.57				11		98.29				10				46.15		4.615				10		97.82

				98.54								7.5		100.6				12		98.68				10.5				45.15		4.515				10.5		97.92

				99								8		100.59				13		99.09				11				35.65		3.565				11		98.87

				99.55								8.5		98.34				14		99.53				11.5				36.74		3.674				11.5		98.761

				99.6								9		98.17				15		99.58				12				35.05		3.505				12		98.93

				99.45								9.5		98				16		99.04				12.5				33.3		3.33				12.5		99.105

				98.98								10		98.05				17		99.6				13				32		3.2				13		99.235

				99.4								10.5		98.06				18		99.13				13.5				28.05		2.805				13.5		99.63

				99.29								11		98.1				19		99.18				14				27.5		2.75				14		99.685

				99.42								11.5		98.38				20		99.37				15				27.55		2.755				15		99.68

				99.6								12		98.54				21		99.53				16				29.9		2.99				16		99.445

				99.72								12.5		98.7				22		99.87				17				26.2		2.62				17		99.815

				100.41								13		99				23		100.7				18				30.7		3.07				18		99.365

				100.94								13.5		99.18				24		100.87				19				29.9		2.99				19		99.445

				100.95								14		99.55				25		100.84				20				29		2.9				20		99.535

												14.5		99.59										21				26.7		2.67				21		99.765

												15		99.6										22				23.5		2.35				22		100.085

												15.5		99.6										23				15.9		1.59				23		100.845

												16		99.45										24				14.2		1.42				24		101.015

												16.5		99.31										25				13.8		1.38				25		101.055

												17		98.98

												17.5		99.76

												18		99.4

												18.5		99.25

												19		99.29

												19.5		99.33

												20		99.42

												20.5		99.53

												21		99.6

												21.5		99.66

												22		99.72

												22.5		99.84

												23		100.41

												23.5		100.84

												24		100.94

												24.5		101.01

												25		100.95

				LOWER

				2013						2014				2016

				1.5		99.615				1		99.08

				2		99.05				2		99.05

				2.5		99.05				3		99.11

				3		99.066				4		99.16																						2016		LOWER

				3.5		99.101				5		99.23																						Station (m)		Backsight (m)		Foresight (m)		hi		Station (m)		elvation

				4		99.116				6		99.29																								0.52				100.52

				4.5		99.145				7		99.12																						2				1.74				2		98.78

				5		99.18				8.65		97.37																						3				1.42				3		99.1

				5.5		99.22				9.1		97.29																						4				1.38				4		99.14

				6		99.22				9.6		97.26																						5				1.3				5		99.22

				6.5		99.21				10.1		97.11																						6				1.31				6		99.21

				7		99.18				10.6		96.95																						7				1.43				7		99.09

				7.5		99.1				11.1		96.92																						7.5				1.52				7.5		99

				8		99.01				11.6		96.83																						8				1.67				8		98.85

				8.5		98.8				12.1		96.9																						8.5				2.5				8.5		98.02

				9		96.7				12.6		97.27																						9				3.28				9		97.24

				9.5		97.29				13.1		97.43																						9.5				3.32				9.5		97.2

				10		97.305				13.6		97.48																						10				3.24				10		97.28

				10.5		97.35				14.1		97.59																						10.5				3.45				10.5		97.07

				11		97.1				14.6		98.08																						11				3.41				11		97.11

				11.5		96.92				15		98.12																						11.5				3.44				11.5		97.08

				12.25		96.885				16		98.34																						12				3.5				12		97.02

				12.75		97.05				16.95		98.42																						12.5				3.65				12.5		96.87

				13.25		97.06				18		98.47																						13				3.65				13		96.87

				13.75		97.27				19		98.41																						13.5				3.48				13.5		97.04

				14.25		97.4				20		98.91																						14				2.97				14		97.55

				14.75		98.14																												14.5				2.49				14.5		98.03

				15.25		98.15																												15				2.4				15		98.12

				15.75		98.25																												15.5				2.31				15.5		98.21

				16.25		98.49																												16				2.11				16		98.41

				16.75		98.48																												16.5				2.06				16.5		98.46

				17.25		98.48																												17				2.15				17		98.37

				17.75		98.41																												18				2.2				18		98.32

				18.25		98.4																												19				1.98				19		98.54

				18.75		98.445																												20				1.61				20		98.91

				19.25		98.69																												21				1.41				21		99.11

				19.75		98.85																												22				1.18				22		99.34

				20.25		98.99																												23				1.09				23		99.43

				20.75		99.08																												24				0.91				24		99.61

				21.25		99.19

				21.75		99.31

				22.25		99.42

				22.75		99.4

				23.25		99.54

				23.75		99.61
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Notes

		Year		Notes

				All bench marks are temporary and assigned a value of 100 m.

		2013		Site was visited twice in early November.

				The sampling for x-sectional surveys was roughly every 50 cm. The auto level was setup on the south bank.

				Erosion pins were set in place

		2014		Site was visited once  in late October

				The sampling for x-sectional surveys was roughly every 100 cm. The auto level was setup on the south bank.

				Erosion pins were relocated and measured and new pins also set

		2015		Site was visited in late May to get missing GPS readings and to formally label and remeasure the erosion pins.  Note considerable change to erosion pins as a large atmospheric river hit in December 2014.





Upper cross section

		Notes		2014		Horiz Distance 2013 (m)		Height 2013 (m)		Notes 2013				Horiz Distance 2016 (m)		Height 2016 (m)		Notes 2016

		Rebar have been set on either side of the creek as the start and end point of the survey		No survey undertaken due to weather conditions  which made it unsafe.		28.5		100.83		No water in creek				27.8		100.63		No water in creek

						27		100.76						26.8		100.57

		Survey was shot from south side of creek however, numbers have been reversed for uniform plotting to plot from north to south bank.				26.5		100.75						25.8		100.42

						26		100.655						24.8		100.2

		Instrument location: GPS 38  20' 43.422"N &122  35' 30.296"W				25.5		100.57						23.8		99.98

		Rebar on other side of creek: GPS=  38 20 44 N, 122 35 30 W				25		100.49						22.8		99.69

						24.5		100.35						21.8		99.26

		temporary benchmark: GPS = 38 20 43.11N & 122 35 30.43W				24		100.27						20.8		98.62

		temporary benchmark is 13 meters away down stream direction, rock  next to oak tree (tag number 7405) on other side of trail. Spray painted orange				23.5		100.13						20.3		98.33

		GPS: 38 20 42.9612N: -122 35 30.739E				23		99.98						19.8		98.08

						22.5		99.74						19.3		97.81

						22		99.58						18.8		97.43

						21.5		99.31						18.3		97.19

						21		99.01						17.8		96.99

						20.5		98.75						17.3		96.58

						20		98.44						16.8		96.26

						19.5		98.22						16.3		95.33

						19		97.89						15.8		95.22

						18.5		97.53						15		94.87

						18		97.33						14.8		94.88

						17.5		97.19						14.3		94.86

						17		96.96						13.8		95.68

						16.5		96.57						13.1		96.38

						16		95.9						12.8		96.73

						15.5		95.25						12.3		98.06

						15		95.23						11.8		98.31

						14.5		94.95						11.3		98.64

						14		95.32						10.8		98.89

						13.5		96.08						10.3		99.04

						13		96.63						9.8		99.22

						12.5		98.23						9.3		99.42

						12		98.43						8.8		99.71

						11.5		98.78						8.3		99.96

						11		98.91						7.8		100.07

						10.5		99.1						7.3		100.12

						10		99.24						6.8		100.39

						9.5		99.42						6.3		100.56

						9		99.7						5.8		100.66

						8.5		99.93						5.3		100.76

						8		100.13						4.8		100.9

						7.5		100.3						3.8		100.98

						7		100.59						2.8		101.09

						6.5		100.63						1.8		101.43

						6		100.63						0.8		101.57

						5.5		100.72						0		101.69

						5		100.89

						4.5		100.98

						4		101.09

						3.5		101.19

						3		101.24

						2.5		101.46

						2		101.54

						1.5		101.7

						1		101.91

						0.5		102.01

						0		102.03





Upper cross section
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lower cross section

		Notes		Horizontal Distance 2014 (m)		Height 2014 (m)		Water Depth 2014 (m)				Horizontal Distance 2013 (m)		Height 2013 (m)		Water Depth 2013 (m)		Horizontal Distance 2016 (m)		Height 2016 (m)		Water Depth 2016 (m)

		Rebar have been set on either side of the creek as the start and end point of the survey		24		98.6		not recorded				22		98.87		dry		21.85		98.965		dry

				23		98.78						21.5		98.87				20.85		99.09

		Survey was shot from south side of creek however, numbers have been reversed for uniform plotting to plot from north to south bank.		22		98.9						21		98.975				19.85		99.1

				21		99.08						20.5		99.065				18.85		99.35

				20		99.12						20		99.09				17.85		99.52

		Instrument location: GPS 38°20’42.26’’N -122°35’30.55’’W		19		99.31						19.5		99.06				16.85		99.67

				18		99.44						19		99.13				16.35		99.74

		Rebar on other side of creek: GPS 38 20 42.4788N: -122 35 35.431E		17		99.65						18.5		99.28				15.85		99.72

				16		99.66						18		99.31				15.05		99.68

		Temporary bench mark, large rock on north side of creek with orange spray paint, ~ 2m from end of transect rebar: GPS 38 20 42.576N; -122 35 32.431E		15		99.36						17.5		99.375				14.95		99.36

				13.5		99.21						17		99.5				14.35		99.27

				13		99.2						16.5		99.64				13.85		99.31

				12.5		98.88						16		99.66				13.35		98.99

				12		98.79						15.5		99.66				12.85		99.08

				11.5		99.17						15		99.65				12.35		99.12

				11		99.34						14.5		99.64				11.85		99.35

				10.5		99.52						14		99.235				11.35		99.11

				10		99.72						13.5		99.22				10.95		99.27

				9		99.65						13		99.08				10.85		99.58

				8		99.65						12.5		98.83				10.35		99.74

				7		99.99						12		98.81				9.85		99.76

				6		99.84						11.5		99.15				9.35		99.75

				5		99.76						11		99.21				8.85		99.72

				2		99.74						10.5		99.29				7.85		99.68

				1		100.04						10		99.6				6.85		99.88

												9.5		99.675				5.85		99.9

												9		99.665				4.85		99.82

												8.5		99.66				3.85		99.8

												8		99.61				2.85		99.75

												7.5		99.57				1.95		100

												7		99.73

												6.5		99.86

												6		99.92

												5.5		99.85

												5		99.78

												4.5		99.775

												4		99.74

												3.5		99.715

												3		99.7

												2.5		99.735

												2		99.745

												1.5		99.82

												1		100.01





Longitudinal profile

		Horizonatal Distance 2014 (m)		Height 2014 (m)		Water Depth 2014 (m)		2014 Notes				Horizonatal Distance 2013 (m)		Height 2013 (m)		Water Depth 2013 (m)		2013 Notes		2016 distance		Height

		5		100.01				Note: there are a series of plunge pools along the survey line				0		102.86		dry		Lower cross section. Autolevel set in creek, but gps not recorded.  Highest point		2		98.85

		6		99.4				low point				2.7		102.38		dry				3		99.31

		8		99.81				high point (Cut bank)				7.6		101.78		dry				4		99.16

		10		99.6								8.5		101.6		dry				5		99.38

		11		99.3				low point in creek bed				10.5		101.36		dry		Previous auto level location		6		99.41

		12		99.7				high point in creek bed				12.3		101.088		dry				7		99.51

		15		99.56								17		100.11		dry				8		99.63

		16		99.56								17.5		99.93		dry		base of fall		9		99.61

		20		99.24								19		99.79		dry				10		99.77

		25		98.72				low point				22.5		99.82		dry				11		99.78

		26		99.42				high point (cut bank)				23.5		99.62		dry				12		99.95

		30		99.48								27.5		99.44		dry				13		100.06

		33		99.39				Ending measurement				29.5		98.93		dry		base of fall		14		100.16

												30.5		98.86		dry		lowest point		15		99.95

																				16		99.95

		FLIPPED																		16.3		100.61

		28		100.01				30.5		102.86										17		100.65

		27		99.4				27.8		102.38										18		100.75

		25		99.81				22.9		101.78										20		100.9

		23		99.6				22		101.6										21		101.22

		22		99.3				19.5		101.36										22		101.25

		21		99.7				20		101.088										23		101.51

		18		99.56				18.2		100.11										24		101.53

		17		99.56				13.5		99.93										25		101.46

		13		99.24				13		99.79										26		101.63

		8		98.72				11.5		99.82

		7		99.42				8		99.62

		3		99.48				7		99.44

		0		99.39				1		98.93
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lower cross section erosion pin

						Diameter (mm)

		Year		Notes		2		4		8		16		32		64		128		256		>256		Total count

		2013		Lower section		0		2		6		14		30		44		33		11		10		150

		2013		Middle section		0		2		3		12		26		20		16		6		15		100

		2013		Upper section		0		0		1		2		6		28		30		5		28		100

		2014		Lower section		3		0		1		6		16		36		32		5		1		100

		2014		Upper section		Too wet to do this safely

								Lower								Middle						Upper

								Diameter		2013		2014				diameter		2013				2013

								2		0		3				2		0		2		0

								4		1.33		0				4		2		4		0

								8		4		1				8		3		8		1

								16		9.33		6				16		13		16		2

								32		20		16				32		26		32		6

								64		29.33		36				64		20		64		28

								128		22		32				128		16		128		30

								256		7.33		5				256		6		256		5

								300		6.67		1				300		15		300		28





lower cross section erosion pin
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upper cross section erosion pin
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Middle Cross-section Particle Distribution



Sheet1

		



2013

Upper Cross-section Particle Distribution



												Pin exposure (cm)

		Pin Location		Pin label		GPS		Year Placed		Notes		2013		2014		2015						2015

		Lower Cross section: north bank		A		38 20 42.2844N; -122.35 32.017E		2013		lower: pin located 11.5 cm frorm river bank surface.		10.9		9.5		16				A		16		14

				B		38 20 42.2844N; -122.35 32.017E		2013		upper: pin is loccated 29.4 cm above pin A and 40.3cm above river bank. Rebar is at an extreme angle due to angular cobbles in bank; as of 2015 rod is highly bent		18.5				38.6				B		38.6		38

				C		38 20 42.1512N;-122 35 31.607E		2014		pin is located up stream of A				9.5		15.5				C		15.5		16

				D		38 20 42.3778N; -122 35 31.607E		2014		pin is located downstream of A				12		11.8				D		11.8		10.5

		Lower Cross section: south bank		Z				2013		pin is in a gap in the rocks. Top is exposed farther than the bottom due to rocks		20.5		19.5		gone				Z

				A		38 20 42.54N;-122 35 31.646E		2014		Pin is downstream slightly of transect line				10		9.8				A		9.8		9

				B		38 20 42.6696N;-122 35 31.524E		2014		Pin is upstream slightly of transect line				11		17.3				B		17.3		16
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												Pin exposure (cm)

		Pin Location		Pin label		GPS		Year Placed		Notes		2013		2014		2015										2013		2014		2015		2016

		upper Cross section: north bank						2013		upper pin				11		gone								Y		11.92		11				10.1

								2013		lower pin				11.5		gone								X		15		11.5				13.4

						38 20 42.9288N;-122 35 31.11E		2014		upper pin; pins are 2 feet apart and 4 ft downstream from left bank pins: GPS in middle of line of pins				10		9								F				10		9		8.6

						38 20 42.9288N;-122 35 31.11E		2014		middle pin; pins are 2 feet apart and 4 ft downstream from left bank pins: GPS in middle of line of pins				11.5		8.8								G				11.5		8.8		10

						38 20 42.9288N;-122 35 31.11E		2014		lower pin; pins are 2 feet apart and 4 ft downstream from left bank pins5/31/2015 GPS in middle of line of pins				13		12.5								H				13		12.5		13

		upper Cross section: south bank		W				2013		upstream		11.33		10		gone						W		11.33		10

				V				2013		downstream		21.1		gone		gone						V		21.1						22.7

				G		302043.1556N; -122 35 31.394E		2014		upper across from cut out bay tree		N/A		11		9.3						G				11		9.3		6.7

				H		302043.1556N; -122 35 31.394E		2014		middle across from cut out bay tree		N/A		10.5		13						H				10.5		13		12.7

				U				2014		lower across from cut out bay tree		N/A		13		gone						U				13				9.4
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2013

2016

Distance (m)

Elevation (m)

Upper Cross Section

100.83

100.63

100.76

100.57
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99.98

100.49

99.69

100.35

99.26

100.27

98.62

100.13

98.33

99.98

98.08

99.74

97.81

99.58

97.43

99.31

97.19

99.01

96.99

98.75

96.58

98.44

96.26

98.22

95.33

97.89

95.22

97.53

94.87

97.33

94.88

97.19

94.86

96.96

95.68

96.57

96.38

95.9

96.73

95.25

98.06

95.23

98.31

94.95

98.64

95.32

98.89

96.08

99.04

96.63

99.22

98.23

99.42

98.43

99.71

98.78

99.96

98.91

100.07

99.1

100.12

99.24

100.39

99.42

100.56

99.7

100.66

99.93

100.76

100.13

100.9

100.3

100.98

100.59

101.09

100.63

101.43

100.63

101.57

100.72

101.69

100.89

100.98

101.09

101.19

101.24

101.46

101.54

101.7

101.91

102.01

102.03



		21.85		22		24

		20.85		21.5		23

		19.85		21		22

		18.85		20.5		21

		17.85		20		20

		16.85		19.5		19

		16.35		19		18
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		15.05		18		16
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2013
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Distance (m)

Elevation (m)

Lower Cross Section

98.965

98.87

98.6

99.09

98.87

98.78

99.1

98.975

98.9

99.35

99.065

99.08

99.52

99.09

99.12

99.67
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99.74

99.13
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		A		9.5		10.9		14

		B				18.5		38

		C		9.5				16

		D		12				10.5
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		Y				11		10.1

		X				11.5		13.4

		F		9		10		8.6

		G		8.8		11.5		10

		H		12.5		13		13
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11.92

15



		W		10

		V						22.7

		G		11		9.3		6.7

		H		10.5		13		12.7

		U		13				9.4
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ALL erosion

		lower erosion

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				Pin Label		2013		2014		2015		2016

		A		6		18.6		34.9		38				Z		6

		B		6.1		18.3		36		38				A		6.1		18.4		24.6		19

		C				13		15.2		21.5				B		5.9		11.9		14.9		27.5

		D				14		16		17.5				Y				11

		E				11.3		10.8		18				C				8.8		17.3		13

		UPPER

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				pin label		2014		2015		2016

		X		15.31		15.75								V		9

		F		18.51		18.75		28.8		29.5				U		8.75

		W				22								T		18

		G				15		9.9		12				D		19		18.5		22.5

		H				16		16.5		22.5
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2013

2014

2015

2016

Pin Label
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Upper North



		



2014

2015

2016

Pin Label

Pin Exposure (cm)

Upper South



		elevation

		2013						2014						2016		incorrect		2016 corrected		2016 adjusted

		distance		heigth																use this one

		3		98.130				5		98.46				3		88.7		98.87		98.07		3

		5		98.220				7		98.92				5		91.9		99.19		98.39		5

		7		98.300				10		98.46				7		94.7		99.47		98.67		7

		7		98.440				15		98.58				9		95.75		99.575		98.775		9

		10		98.310				20		99.21				11		96.65		99.665		98.865		11

		10		98.400				25		99.51				13		96		99.6		98.8		13

		14		99.060				30		99.61				15		99.65		99.965		99.165		15

		15		99.010				33		99.71				17		100.65		100.065		99.265		17

		18		99.160										19		101.85		100.185		99.385		19

		20		99.300										21		105.8		100.395		99.595		21

		22		99.450										23		106.35		100.45		99.65		23

		27		99.380										25		109.55		100.77		99.97		25

														27		108.85		100.7		99.9		27

														29		108.75		100.69		99.89		29

														31		110.9		100.905		100.105		31

														33		111.45		100.96		100.16		33

														35		113.15		101.13		100.33		35

														37		113.45		101.16		100.36		37

														39		113.75		101.19		100.39		39

														41		115.75		101.39		100.59		41





		



Horizontal Distance (m)

Elevation (m)

Longitudinal Profile (2016)



		UPPER

		distance		elevation																				2016

				2013		2014		2016				2013						2014						Station (m)		Backsight (m)		Foresight (deci centimeters)		Foresigh to m		HI		horiz dist		elvation

				100.92								0.5						1		100.9				BM		2.435						102.435

				101								1		100.92				2		100.97				1				14.85		1.485				1		100.95

				100.44								1.5		100.92				3		100.65				2				14.45		1.445				2		100.99

				100.54								2		101				4		100.51				3				17.05		1.705				3		100.73

				100.48								2.5		100.78				5		100.45				4				18.42		1.842				4		100.593

				100.5								3		100.44				6		100.5				5				18.95		1.895				5		100.54

				100.57								3.5		100.57				7		100.5				6				18.15		1.815				6		100.62

				100.59								4		100.54				8		98.09				7				17.85		1.785				7		100.65

				98.34								4.5		100.49				8.5		98.06				7.5				18.55		1.855				7.5		100.58

				98.17								5		100.48				9		98.05				8				37.85		3.785				8		98.65

				98								5.5		100.52				9.5		98				8.5				45.1		4.51				8.5		97.925

				98.05								6		100.5				10		97.93				9				45.4		4.54				9		97.895

				98.06								6.5		100.54				10.5		98.92				9.5				46.1		4.61				9.5		97.825

				98.1								7		100.57				11		98.29				10				46.15		4.615				10		97.82

				98.54								7.5		100.6				12		98.68				10.5				45.15		4.515				10.5		97.92

				99								8		100.59				13		99.09				11				35.65		3.565				11		98.87

				99.55								8.5		98.34				14		99.53				11.5				36.74		3.674				11.5		98.761

				99.6								9		98.17				15		99.58				12				35.05		3.505				12		98.93

				99.45								9.5		98				16		99.04				12.5				33.3		3.33				12.5		99.105

				98.98								10		98.05				17		99.6				13				32		3.2				13		99.235

				99.4								10.5		98.06				18		99.13				13.5				28.05		2.805				13.5		99.63

				99.29								11		98.1				19		99.18				14				27.5		2.75				14		99.685

				99.42								11.5		98.38				20		99.37				15				27.55		2.755				15		99.68

				99.6								12		98.54				21		99.53				16				29.9		2.99				16		99.445

				99.72								12.5		98.7				22		99.87				17				26.2		2.62				17		99.815

				100.41								13		99				23		100.7				18				30.7		3.07				18		99.365

				100.94								13.5		99.18				24		100.87				19				29.9		2.99				19		99.445

				100.95								14		99.55				25		100.84				20				29		2.9				20		99.535

												14.5		99.59										21				26.7		2.67				21		99.765

												15		99.6										22				23.5		2.35				22		100.085

												15.5		99.6										23				15.9		1.59				23		100.845

												16		99.45										24				14.2		1.42				24		101.015

												16.5		99.31										25				13.8		1.38				25		101.055

												17		98.98

												17.5		99.76

												18		99.4

												18.5		99.25

												19		99.29

												19.5		99.33

												20		99.42

												20.5		99.53

												21		99.6

												21.5		99.66

												22		99.72

												22.5		99.84

												23		100.41

												23.5		100.84

												24		100.94

												24.5		101.01

												25		100.95

				LOWER

				2013						2014				2016

				1.5		99.615				1		99.08

				2		99.05				2		99.05

				2.5		99.05				3		99.11

				3		99.066				4		99.16																						2016		LOWER

				3.5		99.101				5		99.23																						Station (m)		Backsight (m)		Foresight (m)		hi		Station (m)		elvation

				4		99.116				6		99.29																								0.52				100.52

				4.5		99.145				7		99.12																						2				1.74				2		98.78

				5		99.18				8.65		97.37																						3				1.42				3		99.1

				5.5		99.22				9.1		97.29																						4				1.38				4		99.14

				6		99.22				9.6		97.26																						5				1.3				5		99.22

				6.5		99.21				10.1		97.11																						6				1.31				6		99.21

				7		99.18				10.6		96.95																						7				1.43				7		99.09

				7.5		99.1				11.1		96.92																						7.5				1.52				7.5		99

				8		99.01				11.6		96.83																						8				1.67				8		98.85

				8.5		98.8				12.1		96.9																						8.5				2.5				8.5		98.02

				9		96.7				12.6		97.27																						9				3.28				9		97.24

				9.5		97.29				13.1		97.43																						9.5				3.32				9.5		97.2

				10		97.305				13.6		97.48																						10				3.24				10		97.28

				10.5		97.35				14.1		97.59																						10.5				3.45				10.5		97.07

				11		97.1				14.6		98.08																						11				3.41				11		97.11

				11.5		96.92				15		98.12																						11.5				3.44				11.5		97.08

				12.25		96.885				16		98.34																						12				3.5				12		97.02

				12.75		97.05				16.95		98.42																						12.5				3.65				12.5		96.87

				13.25		97.06				18		98.47																						13				3.65				13		96.87

				13.75		97.27				19		98.41																						13.5				3.48				13.5		97.04

				14.25		97.4				20		98.91																						14				2.97				14		97.55

				14.75		98.14																												14.5				2.49				14.5		98.03

				15.25		98.15																												15				2.4				15		98.12

				15.75		98.25																												15.5				2.31				15.5		98.21

				16.25		98.49																												16				2.11				16		98.41

				16.75		98.48																												16.5				2.06				16.5		98.46

				17.25		98.48																												17				2.15				17		98.37

				17.75		98.41																												18				2.2				18		98.32

				18.25		98.4																												19				1.98				19		98.54

				18.75		98.445																												20				1.61				20		98.91

				19.25		98.69																												21				1.41				21		99.11

				19.75		98.85																												22				1.18				22		99.34

				20.25		98.99																												23				1.09				23		99.43

				20.75		99.08																												24				0.91				24		99.61

				21.25		99.19

				21.75		99.31

				22.25		99.42

				22.75		99.4

				23.25		99.54

				23.75		99.61
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ALL erosion

		lower erosion

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				Pin Label		2013		2014		2015		2016

		A		6		18.6		34.9		38				Z		6

		B		6.1		18.3		36		38				A		6.1		18.4		24.6		19

		C				13		15.2		21.5				B		5.9		11.9		14.9		27.5

		D				14		16		17.5				Y				11

		E				11.3		10.8		18				C				8.8		17.3		13

		UPPER

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				pin label		2014		2015		2016

		X		15.31		15.75								V		9

		F		18.51		18.75		28.8		29.5				U		8.75

		W				22								T		18

		G				15		9.9		12				D		19		18.5		22.5

		H				16		16.5		22.5





ALL erosion

		



2013

2014

2015

2016

Pin Label

Pin Exposure (cm)

Lower North



ALL elevation

		



2013

2014

2015

2016

Pin Label

Pin Exposure (cm)

Lower South



ALL cross section

		



2014

2015

2016

Pin Label

Pin Exposure (cm)

Upper South



		elevation

		2013						2014						2016		incorrect		2016 corrected		2016 adjusted

		distance		heigth																use this one

		3		98.130				5		98.46				3		88.7		98.87		98.07		3

		5		98.220				7		98.92				5		91.9		99.19		98.39		5

		7		98.300				10		98.46				7		94.7		99.47		98.67		7

		7		98.440				15		98.58				9		95.75		99.575		98.775		9

		10		98.310				20		99.21				11		96.65		99.665		98.865		11

		10		98.400				25		99.51				13		96		99.6		98.8		13

		14		99.060				30		99.61				15		99.65		99.965		99.165		15

		15		99.010				33		99.71				17		100.65		100.065		99.265		17

		18		99.160										19		101.85		100.185		99.385		19

		20		99.300										21		105.8		100.395		99.595		21

		22		99.450										23		106.35		100.45		99.65		23

		27		99.380										25		109.55		100.77		99.97		25

														27		108.85		100.7		99.9		27

														29		108.75		100.69		99.89		29

														31		110.9		100.905		100.105		31

														33		111.45		100.96		100.16		33

														35		113.15		101.13		100.33		35

														37		113.45		101.16		100.36		37

														39		113.75		101.19		100.39		39

														41		115.75		101.39		100.59		41





		



Horizontal Distance (m)

Elevation (m)

Longitudinal Profile (2016)



		UPPER

		distance		elevation																				2016

				2013		2014		2016				2013						2014						Station (m)		Backsight (m)		Foresight (deci centimeters)		Foresigh to m		HI		horiz dist		elvation

				100.92								0.5						1		100.9				BM		2.435						102.435

				101								1		100.92				2		100.97				1				14.85		1.485				1		100.95

				100.44								1.5		100.92				3		100.65				2				14.45		1.445				2		100.99

				100.54								2		101				4		100.51				3				17.05		1.705				3		100.73

				100.48								2.5		100.78				5		100.45				4				18.42		1.842				4		100.593

				100.5								3		100.44				6		100.5				5				18.95		1.895				5		100.54

				100.57								3.5		100.57				7		100.5				6				18.15		1.815				6		100.62

				100.59								4		100.54				8		98.09				7				17.85		1.785				7		100.65

				98.34								4.5		100.49				8.5		98.06				7.5				18.55		1.855				7.5		100.58

				98.17								5		100.48				9		98.05				8				37.85		3.785				8		98.65

				98								5.5		100.52				9.5		98				8.5				45.1		4.51				8.5		97.925

				98.05								6		100.5				10		97.93				9				45.4		4.54				9		97.895

				98.06								6.5		100.54				10.5		98.92				9.5				46.1		4.61				9.5		97.825

				98.1								7		100.57				11		98.29				10				46.15		4.615				10		97.82

				98.54								7.5		100.6				12		98.68				10.5				45.15		4.515				10.5		97.92

				99								8		100.59				13		99.09				11				35.65		3.565				11		98.87

				99.55								8.5		98.34				14		99.53				11.5				36.74		3.674				11.5		98.761

				99.6								9		98.17				15		99.58				12				35.05		3.505				12		98.93

				99.45								9.5		98				16		99.04				12.5				33.3		3.33				12.5		99.105

				98.98								10		98.05				17		99.6				13				32		3.2				13		99.235

				99.4								10.5		98.06				18		99.13				13.5				28.05		2.805				13.5		99.63

				99.29								11		98.1				19		99.18				14				27.5		2.75				14		99.685

				99.42								11.5		98.38				20		99.37				15				27.55		2.755				15		99.68

				99.6								12		98.54				21		99.53				16				29.9		2.99				16		99.445

				99.72								12.5		98.7				22		99.87				17				26.2		2.62				17		99.815

				100.41								13		99				23		100.7				18				30.7		3.07				18		99.365

				100.94								13.5		99.18				24		100.87				19				29.9		2.99				19		99.445

				100.95								14		99.55				25		100.84				20				29		2.9				20		99.535

												14.5		99.59										21				26.7		2.67				21		99.765

												15		99.6										22				23.5		2.35				22		100.085

												15.5		99.6										23				15.9		1.59				23		100.845

												16		99.45										24				14.2		1.42				24		101.015

												16.5		99.31										25				13.8		1.38				25		101.055

												17		98.98

												17.5		99.76

												18		99.4

												18.5		99.25

												19		99.29

												19.5		99.33

												20		99.42

												20.5		99.53

												21		99.6

												21.5		99.66

												22		99.72

												22.5		99.84

												23		100.41

												23.5		100.84

												24		100.94

												24.5		101.01

												25		100.95

				LOWER

				2013						2014				2016

				1.5		99.615				1		99.08

				2		99.05				2		99.05

				2.5		99.05				3		99.11

				3		99.066				4		99.16																						2016		LOWER

				3.5		99.101				5		99.23																						Station (m)		Backsight (m)		Foresight (m)		hi		Station (m)		elvation

				4		99.116				6		99.29																								0.52				100.52

				4.5		99.145				7		99.12																						2				1.74				2		98.78

				5		99.18				8.65		97.37																						3				1.42				3		99.1

				5.5		99.22				9.1		97.29																						4				1.38				4		99.14

				6		99.22				9.6		97.26																						5				1.3				5		99.22

				6.5		99.21				10.1		97.11																						6				1.31				6		99.21

				7		99.18				10.6		96.95																						7				1.43				7		99.09

				7.5		99.1				11.1		96.92																						7.5				1.52				7.5		99

				8		99.01				11.6		96.83																						8				1.67				8		98.85

				8.5		98.8				12.1		96.9																						8.5				2.5				8.5		98.02

				9		96.7				12.6		97.27																						9				3.28				9		97.24

				9.5		97.29				13.1		97.43																						9.5				3.32				9.5		97.2

				10		97.305				13.6		97.48																						10				3.24				10		97.28

				10.5		97.35				14.1		97.59																						10.5				3.45				10.5		97.07

				11		97.1				14.6		98.08																						11				3.41				11		97.11

				11.5		96.92				15		98.12																						11.5				3.44				11.5		97.08

				12.25		96.885				16		98.34																						12				3.5				12		97.02

				12.75		97.05				16.95		98.42																						12.5				3.65				12.5		96.87

				13.25		97.06				18		98.47																						13				3.65				13		96.87

				13.75		97.27				19		98.41																						13.5				3.48				13.5		97.04

				14.25		97.4				20		98.91																						14				2.97				14		97.55

				14.75		98.14																												14.5				2.49				14.5		98.03

				15.25		98.15																												15				2.4				15		98.12

				15.75		98.25																												15.5				2.31				15.5		98.21

				16.25		98.49																												16				2.11				16		98.41

				16.75		98.48																												16.5				2.06				16.5		98.46

				17.25		98.48																												17				2.15				17		98.37

				17.75		98.41																												18				2.2				18		98.32

				18.25		98.4																												19				1.98				19		98.54

				18.75		98.445																												20				1.61				20		98.91

				19.25		98.69																												21				1.41				21		99.11

				19.75		98.85																												22				1.18				22		99.34

				20.25		98.99																												23				1.09				23		99.43

				20.75		99.08																												24				0.91				24		99.61

				21.25		99.19

				21.75		99.31

				22.25		99.42

				22.75		99.4

				23.25		99.54

				23.75		99.61
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Elevation (m)
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Chart5

		A		18.6		34.9		38

		B		18.3		36		38

		C		13		15.2		21.5

		D		14		16		17.5

		E		11.3		10.8		18
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2014

2015

2016

Pin Label

Pin Exposure (cm)

Lower North
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ALL erosion

		lower erosion

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				Pin Label		2013		2014		2015		2016

		A		6		18.6		34.9		38				Z		6

		B		6.1		18.3		36		38				A		6.1		18.4		24.6		19

		C				13		15.2		21.5				B		5.9		11.9		14.9		27.5

		D				14		16		17.5				Y				11

		E				11.3		10.8		18				C				8.8		17.3		13

		UPPER

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				pin label		2014		2015		2016

		X		15.31		15.75								V		9

		F		18.51		18.75		28.8		29.5				U		8.75

		W				22								T		18

		G				15		9.9		12				D		19		18.5		22.5

		H				16		16.5		22.5





ALL erosion

		



2013

2014

2015

2016

Pin Label

Pin Exposure (cm)

Lower North



ALL elevation

		



2013

2014

2015

2016

Pin Label

Pin Exposure (cm)

Lower South



ALL cross section

		elevation

		2013						2014						2016		incorrect		2016 corrected		2016 adjusted

		distance		heigth																use this one

		3		98.130				5		98.46				3		88.7		98.87		98.07		3

		5		98.220				7		98.92				5		91.9		99.19		98.39		5

		7		98.300				10		98.46				7		94.7		99.47		98.67		7

		7		98.440				15		98.58				9		95.75		99.575		98.775		9

		10		98.310				20		99.21				11		96.65		99.665		98.865		11

		10		98.400				25		99.51				13		96		99.6		98.8		13

		14		99.060				30		99.61				15		99.65		99.965		99.165		15

		15		99.010				33		99.71				17		100.65		100.065		99.265		17

		18		99.160										19		101.85		100.185		99.385		19

		20		99.300										21		105.8		100.395		99.595		21

		22		99.450										23		106.35		100.45		99.65		23

		27		99.380										25		109.55		100.77		99.97		25

														27		108.85		100.7		99.9		27

														29		108.75		100.69		99.89		29

														31		110.9		100.905		100.105		31

														33		111.45		100.96		100.16		33

														35		113.15		101.13		100.33		35

														37		113.45		101.16		100.36		37

														39		113.75		101.19		100.39		39

														41		115.75		101.39		100.59		41





ALL cross section

		



Horizontal Distance (m)

Elevation (m)

Longitudinal Profile (2016)



		UPPER

		distance		elevation																				2016

				2013		2014		2016				2013						2014						Station (m)		Backsight (m)		Foresight (deci centimeters)		Foresigh to m		HI		horiz dist		elvation

				100.92								0.5						1		100.9				BM		2.435						102.435

				101								1		100.92				2		100.97				1				14.85		1.485				1		100.95

				100.44								1.5		100.92				3		100.65				2				14.45		1.445				2		100.99

				100.54								2		101				4		100.51				3				17.05		1.705				3		100.73

				100.48								2.5		100.78				5		100.45				4				18.42		1.842				4		100.593

				100.5								3		100.44				6		100.5				5				18.95		1.895				5		100.54

				100.57								3.5		100.57				7		100.5				6				18.15		1.815				6		100.62

				100.59								4		100.54				8		98.09				7				17.85		1.785				7		100.65

				98.34								4.5		100.49				8.5		98.06				7.5				18.55		1.855				7.5		100.58

				98.17								5		100.48				9		98.05				8				37.85		3.785				8		98.65

				98								5.5		100.52				9.5		98				8.5				45.1		4.51				8.5		97.925

				98.05								6		100.5				10		97.93				9				45.4		4.54				9		97.895

				98.06								6.5		100.54				10.5		98.92				9.5				46.1		4.61				9.5		97.825

				98.1								7		100.57				11		98.29				10				46.15		4.615				10		97.82

				98.54								7.5		100.6				12		98.68				10.5				45.15		4.515				10.5		97.92

				99								8		100.59				13		99.09				11				35.65		3.565				11		98.87

				99.55								8.5		98.34				14		99.53				11.5				36.74		3.674				11.5		98.761

				99.6								9		98.17				15		99.58				12				35.05		3.505				12		98.93

				99.45								9.5		98				16		99.04				12.5				33.3		3.33				12.5		99.105

				98.98								10		98.05				17		99.6				13				32		3.2				13		99.235

				99.4								10.5		98.06				18		99.13				13.5				28.05		2.805				13.5		99.63

				99.29								11		98.1				19		99.18				14				27.5		2.75				14		99.685

				99.42								11.5		98.38				20		99.37				15				27.55		2.755				15		99.68

				99.6								12		98.54				21		99.53				16				29.9		2.99				16		99.445

				99.72								12.5		98.7				22		99.87				17				26.2		2.62				17		99.815

				100.41								13		99				23		100.7				18				30.7		3.07				18		99.365

				100.94								13.5		99.18				24		100.87				19				29.9		2.99				19		99.445

				100.95								14		99.55				25		100.84				20				29		2.9				20		99.535

												14.5		99.59										21				26.7		2.67				21		99.765

												15		99.6										22				23.5		2.35				22		100.085

												15.5		99.6										23				15.9		1.59				23		100.845

												16		99.45										24				14.2		1.42				24		101.015

												16.5		99.31										25				13.8		1.38				25		101.055

												17		98.98

												17.5		99.76

												18		99.4

												18.5		99.25

												19		99.29

												19.5		99.33

												20		99.42

												20.5		99.53

												21		99.6

												21.5		99.66

												22		99.72

												22.5		99.84

												23		100.41

												23.5		100.84

												24		100.94

												24.5		101.01

												25		100.95

				LOWER

				2013						2014				2016

				1.5		99.615				1		99.08

				2		99.05				2		99.05

				2.5		99.05				3		99.11

				3		99.066				4		99.16																						2016		LOWER

				3.5		99.101				5		99.23																						Station (m)		Backsight (m)		Foresight (m)		hi		Station (m)		elvation

				4		99.116				6		99.29																								0.52				100.52

				4.5		99.145				7		99.12																						2				1.74				2		98.78

				5		99.18				8.65		97.37																						3				1.42				3		99.1

				5.5		99.22				9.1		97.29																						4				1.38				4		99.14

				6		99.22				9.6		97.26																						5				1.3				5		99.22

				6.5		99.21				10.1		97.11																						6				1.31				6		99.21

				7		99.18				10.6		96.95																						7				1.43				7		99.09

				7.5		99.1				11.1		96.92																						7.5				1.52				7.5		99

				8		99.01				11.6		96.83																						8				1.67				8		98.85

				8.5		98.8				12.1		96.9																						8.5				2.5				8.5		98.02

				9		96.7				12.6		97.27																						9				3.28				9		97.24

				9.5		97.29				13.1		97.43																						9.5				3.32				9.5		97.2

				10		97.305				13.6		97.48																						10				3.24				10		97.28

				10.5		97.35				14.1		97.59																						10.5				3.45				10.5		97.07

				11		97.1				14.6		98.08																						11				3.41				11		97.11

				11.5		96.92				15		98.12																						11.5				3.44				11.5		97.08

				12.25		96.885				16		98.34																						12				3.5				12		97.02

				12.75		97.05				16.95		98.42																						12.5				3.65				12.5		96.87

				13.25		97.06				18		98.47																						13				3.65				13		96.87

				13.75		97.27				19		98.41																						13.5				3.48				13.5		97.04

				14.25		97.4				20		98.91																						14				2.97				14		97.55

				14.75		98.14																												14.5				2.49				14.5		98.03

				15.25		98.15																												15				2.4				15		98.12

				15.75		98.25																												15.5				2.31				15.5		98.21

				16.25		98.49																												16				2.11				16		98.41

				16.75		98.48																												16.5				2.06				16.5		98.46

				17.25		98.48																												17				2.15				17		98.37

				17.75		98.41																												18				2.2				18		98.32

				18.25		98.4																												19				1.98				19		98.54

				18.75		98.445																												20				1.61				20		98.91

				19.25		98.69																												21				1.41				21		99.11

				19.75		98.85																												22				1.18				22		99.34

				20.25		98.99																												23				1.09				23		99.43

				20.75		99.08																												24				0.91				24		99.61

				21.25		99.19

				21.75		99.31

				22.25		99.42

				22.75		99.4

				23.25		99.54

				23.75		99.61
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Chart6

		Z

		A		18.4		24.6		19

		B		11.9		14.9		27.5

		Y		11

		C		8.8		17.3		13
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ALL erosion

		lower erosion

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				Pin Label		2013		2014		2015		2016

		A		6		18.6		34.9		38				Z		6

		B		6.1		18.3		36		38				A		6.1		18.4		24.6		19

		C				13		15.2		21.5				B		5.9		11.9		14.9		27.5

		D				14		16		17.5				Y				11

		E				11.3		10.8		18				C				8.8		17.3		13

		UPPER

		NORTH												SOUTH

		Pin label		2013		2014		2015		2016				pin label		2014		2015		2016

		X		15.31		15.75								V		9

		F		18.51		18.75		28.8		29.5				U		8.75

		W				22								T		18

		G				15		9.9		12				D		19		18.5		22.5

		H				16		16.5		22.5





ALL erosion

		



2013

2014
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2016

Pin Label
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Lower South



ALL elevation

		elevation

		2013						2014						2016		incorrect		2016 corrected		2016 adjusted

		distance		heigth																use this one

		3		98.130				5		98.46				3		88.7		98.87		98.07		3

		5		98.220				7		98.92				5		91.9		99.19		98.39		5

		7		98.300				10		98.46				7		94.7		99.47		98.67		7

		7		98.440				15		98.58				9		95.75		99.575		98.775		9

		10		98.310				20		99.21				11		96.65		99.665		98.865		11

		10		98.400				25		99.51				13		96		99.6		98.8		13

		14		99.060				30		99.61				15		99.65		99.965		99.165		15

		15		99.010				33		99.71				17		100.65		100.065		99.265		17

		18		99.160										19		101.85		100.185		99.385		19

		20		99.300										21		105.8		100.395		99.595		21

		22		99.450										23		106.35		100.45		99.65		23

		27		99.380										25		109.55		100.77		99.97		25

														27		108.85		100.7		99.9		27

														29		108.75		100.69		99.89		29

														31		110.9		100.905		100.105		31

														33		111.45		100.96		100.16		33

														35		113.15		101.13		100.33		35

														37		113.45		101.16		100.36		37

														39		113.75		101.19		100.39		39

														41		115.75		101.39		100.59		41





ALL elevation

		



Horizontal Distance (m)

Elevation (m)

Longitudinal Profile (2016)



ALL cross section

		UPPER

		distance		elevation																				2016

				2013		2014		2016				2013						2014						Station (m)		Backsight (m)		Foresight (deci centimeters)		Foresigh to m		HI		horiz dist		elvation

				100.92								0.5						1		100.9				BM		2.435						102.435

				101								1		100.92				2		100.97				1				14.85		1.485				1		100.95

				100.44								1.5		100.92				3		100.65				2				14.45		1.445				2		100.99

				100.54								2		101				4		100.51				3				17.05		1.705				3		100.73

				100.48								2.5		100.78				5		100.45				4				18.42		1.842				4		100.593

				100.5								3		100.44				6		100.5				5				18.95		1.895				5		100.54

				100.57								3.5		100.57				7		100.5				6				18.15		1.815				6		100.62

				100.59								4		100.54				8		98.09				7				17.85		1.785				7		100.65

				98.34								4.5		100.49				8.5		98.06				7.5				18.55		1.855				7.5		100.58

				98.17								5		100.48				9		98.05				8				37.85		3.785				8		98.65

				98								5.5		100.52				9.5		98				8.5				45.1		4.51				8.5		97.925

				98.05								6		100.5				10		97.93				9				45.4		4.54				9		97.895

				98.06								6.5		100.54				10.5		98.92				9.5				46.1		4.61				9.5		97.825

				98.1								7		100.57				11		98.29				10				46.15		4.615				10		97.82

				98.54								7.5		100.6				12		98.68				10.5				45.15		4.515				10.5		97.92

				99								8		100.59				13		99.09				11				35.65		3.565				11		98.87

				99.55								8.5		98.34				14		99.53				11.5				36.74		3.674				11.5		98.761

				99.6								9		98.17				15		99.58				12				35.05		3.505				12		98.93

				99.45								9.5		98				16		99.04				12.5				33.3		3.33				12.5		99.105

				98.98								10		98.05				17		99.6				13				32		3.2				13		99.235

				99.4								10.5		98.06				18		99.13				13.5				28.05		2.805				13.5		99.63

				99.29								11		98.1				19		99.18				14				27.5		2.75				14		99.685

				99.42								11.5		98.38				20		99.37				15				27.55		2.755				15		99.68

				99.6								12		98.54				21		99.53				16				29.9		2.99				16		99.445

				99.72								12.5		98.7				22		99.87				17				26.2		2.62				17		99.815

				100.41								13		99				23		100.7				18				30.7		3.07				18		99.365

				100.94								13.5		99.18				24		100.87				19				29.9		2.99				19		99.445

				100.95								14		99.55				25		100.84				20				29		2.9				20		99.535

												14.5		99.59										21				26.7		2.67				21		99.765

												15		99.6										22				23.5		2.35				22		100.085

												15.5		99.6										23				15.9		1.59				23		100.845

												16		99.45										24				14.2		1.42				24		101.015

												16.5		99.31										25				13.8		1.38				25		101.055

												17		98.98

												17.5		99.76

												18		99.4

												18.5		99.25

												19		99.29

												19.5		99.33

												20		99.42

												20.5		99.53

												21		99.6

												21.5		99.66

												22		99.72

												22.5		99.84

												23		100.41

												23.5		100.84

												24		100.94

												24.5		101.01

												25		100.95

				LOWER

				2013						2014				2016

				1.5		99.615				1		99.08

				2		99.05				2		99.05

				2.5		99.05				3		99.11

				3		99.066				4		99.16																						2016		LOWER

				3.5		99.101				5		99.23																						Station (m)		Backsight (m)		Foresight (m)		hi		Station (m)		elvation

				4		99.116				6		99.29																								0.52				100.52

				4.5		99.145				7		99.12																						2				1.74				2		98.78

				5		99.18				8.65		97.37																						3				1.42				3		99.1

				5.5		99.22				9.1		97.29																						4				1.38				4		99.14

				6		99.22				9.6		97.26																						5				1.3				5		99.22

				6.5		99.21				10.1		97.11																						6				1.31				6		99.21

				7		99.18				10.6		96.95																						7				1.43				7		99.09

				7.5		99.1				11.1		96.92																						7.5				1.52				7.5		99

				8		99.01				11.6		96.83																						8				1.67				8		98.85

				8.5		98.8				12.1		96.9																						8.5				2.5				8.5		98.02

				9		96.7				12.6		97.27																						9				3.28				9		97.24

				9.5		97.29				13.1		97.43																						9.5				3.32				9.5		97.2

				10		97.305				13.6		97.48																						10				3.24				10		97.28

				10.5		97.35				14.1		97.59																						10.5				3.45				10.5		97.07

				11		97.1				14.6		98.08																						11				3.41				11		97.11

				11.5		96.92				15		98.12																						11.5				3.44				11.5		97.08

				12.25		96.885				16		98.34																						12				3.5				12		97.02

				12.75		97.05				16.95		98.42																						12.5				3.65				12.5		96.87

				13.25		97.06				18		98.47																						13				3.65				13		96.87

				13.75		97.27				19		98.41																						13.5				3.48				13.5		97.04

				14.25		97.4				20		98.91																						14				2.97				14		97.55

				14.75		98.14																												14.5				2.49				14.5		98.03

				15.25		98.15																												15				2.4				15		98.12

				15.75		98.25																												15.5				2.31				15.5		98.21

				16.25		98.49																												16				2.11				16		98.41

				16.75		98.48																												16.5				2.06				16.5		98.46

				17.25		98.48																												17				2.15				17		98.37

				17.75		98.41																												18				2.2				18		98.32

				18.25		98.4																												19				1.98				19		98.54

				18.75		98.445																												20				1.61				20		98.91

				19.25		98.69																												21				1.41				21		99.11

				19.75		98.85																												22				1.18				22		99.34

				20.25		98.99																												23				1.09				23		99.43

				20.75		99.08																												24				0.91				24		99.61

				21.25		99.19

				21.75		99.31

				22.25		99.42

				22.75		99.4

				23.25		99.54

				23.75		99.61
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