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VOLUME COMPUTATIONS 
PROJECT DEPTH -45' MLLW CUBIC YARDS 

VOLUME AVAILABLE ABOVE PROJECT DEPTH (-45' MLLW) 628,151 
VOLUME AVAILABLE BETWEEN PD AND MAXIMUM PAYLINE (-47' MLLW) 612,115 
VOLUME AVAILABLE ALONG SIDESLOPES 3 :1 (H :V) 15,498 
TOTAL 1,255,746 

N 2,650,000 N 2,650,000 

vj 

N 
I SHEET 11 OF 11 

/
N END 1978 

(I 

t/ U 
I 

3000 3000 

SCALE IN FEET 

6000 9000 

I 
I 

I 

SHEET 7 OF 11 

SHEET 8 OF 11 

SHEET 9 OF 11 

SL7) 

SHEET 10 OF 11 

>1 
/
/ 

POA DISPOSAL SITE 

TERRA9 2005/
/ IfS ENDi97 ' 

TIDAL i6i96 
/ 

/ 
/ 

B 75 1964 
NOAA/NOS TIDE STATION 9455920 

ALL MONUMENTS 
SHOWN WERE FOUND 
IN GOOD CONDITION 

NOTES 
1 . HORIZONTAL CONTROL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN U .S. SURVEY FEET HOLDING USACE 

SBC "N END 1978" AS N 2,646,652 .19, E 1,660,582.43 AND USACE SBC "S END 1978" AS N 
2,644,298.25, E 1,659,725.47 . 

2 . VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW = 0 .0') IN U .S. SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36 .82' AND NOAA/NOS TIDAL DATUM "9455912 
FIRE ISLAND, ALASKA", PUBLISHED 05/21/2004, HOLDING NOS 580 "BM 13 1974" AS 28 .41' . (SEE 

N 2,640,000 

SHEET 6 OF 11 1 . 1 

FORT 1989 
SHIP ' CREEK 

N 2,640,000 NOTE 4)
3 . THIS SURVEY WAS CONDUCTED AUQUST 17-20, 2007. SOUNDINGS WERE COLLECTED USING A RESON 

SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1 .5 DEGREE BEAMS). POSITIONING, VESSEL ATTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN AFPLANX P05 M/V INERTIAL ATTITUDE AND POSITIONING SYSTEM
OPERATING ON KINFMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MS1 RTK BASE 
RECEIVER SET AT "TERRA-9 2005",, LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING . SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 

SL6 VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 

SHEET 5 OF 11 

NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4) . SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7 .5) INTEGRATED SOFTWARE . 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6 .i)
SOFTWARE . 

4 . THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE . THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (N0M/N0S 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOM/NOS 945591 2) . THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 

SHEET 4 OFi 1 INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 

N 2,630,000 
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/7 POINT WORONZOF 

AWWU 1994 I 
FOUND IN GOOD CONDITION 

EQ-i 
NOT SEARCHED FOR N 2,630,000 

COOK INLET NAVIGATION CHANNEL COORDINATES 

OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE. THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0 .0' AND FIRE ISLAND AT -3 .73' . 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM . THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0 .0' EXTENDING TO AN ADJUSTMENT OF +3 .73' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1)

5 . SOUNDINGS ARE IN U .S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE . 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY . 
7 . NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY . 

N 
N 
N 

SURVEYOR'S CERTIFICATE CHANNEL CENTERLINE 
N 

I HEREBY CERTIFY THAT I AM PROPERLY REGISTERED AND COR . NORTHING EASTING STATION DESCRIPTION 

* 49Th 
LICENSED TO PRACTICE LAND SURVEYING IN THE STATE OF 
ALASKA AND THAT THIS FLAT REPRESENTS A HYDROGRAPHIC 
SURVEY M1ADE.BY ME OR UNDER MY DIRECT SUPERVISION . 
THE ELATION SHOWN HEREON DEPICT THE DEPTHS AS 

CL1 2,626,865 .50 
CL2 2,628,048 .21 
CL3 2,639,188 .27 

1,613,018 .09 
1,619,409 .58 
1,640,441 .44 

0+00 
65+00 
303+00 

CENTERLINE WORONZOF RANGELINE 
WORONZOF/FIRE ISLAND RANGELINE INTERSECTION 
FIRE ISLAND/TRANSITION TO POA APPROACH 

SURVEIED AUC1JST 17-20, 2007 TO THE BEST OF MY 
KNOWLEDGE AN BELIEF . 

CL4 2,641,712 .17 
CL5 2,644,429 .31 

1,650,169 .36 
1,655,293 .53 

403+50 
461+50 

POA APPROACH 
CENTERLINE POA APPROACH 

BM 13 1974 
FOUND IN GOOD CONDITION 

D3 
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KARL D. WOODS, P .L.S . DATE 
REGISTRATION NO . LS 10950 

sa-Q J COR . 
NC1 
NC2 
NC3 
NC4 
NC5 

NORTHING 

2,627,365 .51 
2,628,534.04 
2,639,665.52 
2,626,365 .49 
2,627,562 .38 

EASTING 

1,612,925 .56 
1,619,240 .43 
1,640,256 .07 
1,613,110 .61 
1 ,61 9,578 .73 

CHANNEL LIMITS 
STATION COR. NORTHING 

NC6 2,638,711 .03 
_______ 

NC7 2,642,189 .38 ________ 

NC8 2,644,878 .56 
________ 

NC9 2,641,234 .95 
________ 

NC1 0 2,643,980 .06 
________ 

EASTING 

1,640,626.80 
1,649,983 .88 
1,655,055 .31 
1,650,354 .84 
1 ,655,531 .75 

STATION 

________ 

________ 

________ 

________ 

_________ 

NOM/NOS TIDE STATION 9459512 SURVEY LIMITS 
___________ ___________ 

CORNER NORTHING EASTING CORNER NORTHING EASTING 
RIFE 1960 
FOUND IN GOOD CONDITION 

N 2,620,000

\ 
N 2,620,000 SL1 

SL2 
SL3 

2,628,34046 
2,629,481 .34 
2,640,596.07 

1,612,74515 
1,618,10.61 
1,639,894.63 

SL6 
SL7 
SL 

2,637,78048 
2,643,119 .87 
2,645,74.53 

1,640,98824 
1,649,622.22 
1,654,590.82 

SL4 2,625,390,54 1,613,291 .02 SL9 2,640,304.46 1,650,716.50 

REAL-TIME-KINEMATIC GRS TIDES 
DATUM ADJUSTMENT BASIS 

SL5 2,626,615 08 1,619,908 55 SL1O 2,643,104 09 1,655,99624 

A CONTROL COORDINATES ___________________ 
STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652 .19 1,660,582.43 41 .39 USACE SBC 

PROFILE VIEW PLAN VIEW S END 1978 
TERRA-9 2005 

2,644,295.69 
2,644,992 .51 

1,659,728 .19 
1,660,164 .06 

40 .37 
80.38 

USACE SBC 
PORT OFFICE ANT . MOUNT 

PORT 1989 2,639,936 .64 1,656,922 .51 39.93 USACE SAC 
EQ-i 2,629,995 .41 1,643,787 .75 - -

VAN DUSEN GPS 1986 2,621,198.82 1,648,753.69 - NCS SBC 

FIRE ISLAND 
W1\JESl;. 
-

OlS• 
59 g35' 

- -
-

PORT OF ANCHORAGE RTK SURVEY DATUM 

(RTK BASE STATION AT "TERRA-9 2005") 

BENCH MARK "B 75 1964" 
- -36.82' = NOM/NOS MLLW ELEV 
- DELTA = - 0.13' 

- -36.69' = OBSERVED RTK MLLW ELEV 

,'>, . . ' 

L4
C) 

. ----.-

-

PORT OFANCHORAGE 

RTK BASE STATION "TERRA-9 2005" 
TIDAL BENCH MARK "B 75 1964" 

AWWU 1994 2,629,310.76 1,635,837,68 - 3" ALCAP 
NOAA/N0S TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 

TIDAL 16 1966 2,644,293 1,659,727 40 .53 USCGS BENCH MARK SBC 
B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 

NOM/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 
BM 13 1974 2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 
RIFE 1960 2,620,520 1,604,180 29 .99 USCGS TRI-STA SBC 

N 2,610,000 
BENCH MARK "BM 13 1974" 

28.41' = NOM/NOS MLLW ELEV- COOK INLET NAVIGATION CHANNEL ADJ =+0.3' 
ADJ = +0 .6' 

NOM/NOS TIDE STATION 9455920
ANCHORAGE, KNIK ARM, COOK INLEf, ALASKA 

CONTRACT NO . W91 1KB-07-D-0005 
DELTA = - 3.86' 

-
ADJ = +1 .3' 

CONTRACTOR TERRA SURVEYS, LLC 
CITY PALMER STATE ALASKA 

24.55' = OBSERVED RTK MLLW ELEV-
ALASKA DISTRICT 

ADJ = +2.1' CORPS OF ENGINEERS 

NTS 
ANCHORAGE, ALASKA 

\NooioF ADJ = +2.7' SURVEYED : 

0 
0 
0 
0 

MLLW = 0.0' 
FIRE ISLAND 

.-.-- MLLW = 0.0' 
PORT OF ANCHORAGE 

ADd = +3 .73' _ 

FIRE ISLAND 

\Th 
TIDAL BENCH MARK "BM 13 1974" 
NOAA/NOS TIDE STATION 9455912 
FIRE ISLAND, ALASKA 

.- .- ADJ = +3 .2' 

K 

Sc/SM/CM 
DRAWN : 

S . LEATHAM 
CHECKED : 

KDW 
SUBMITTED 

ANCHORAGE, ALASKA 
COOK INLET NAVIGATION CHANNEL 

PROJECT CONDITION SURVEY 
AUGUST 17-20, 2007 
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NOTES 

1, HORIZONTAL CONTROL IS ALASKA STATE PLANE ZONE 4 NAD83 IN U.S, SURVEY FEET HOLDING USACE 
SBC "N END 1978" AS N 2,646,652,19, E 1,660,582.43 AND USACE SBC "s ENO 1978" AS N 
2,644,298,25, E 1,659,725.47, 

2, VERTICAL CONTROL IS M~~N-LOWER-LOW-WATER (MLLW ~ 0,0') IN U,S, SURVEY FEET BASED ON 
NOM/NOS TIOAL DATUM 9455920 ANCHORAGE, KNIK ARM, COOK INLET ALASKA" PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOMiNOS TIDAL DATUM "9455912 

~'~iE I~)ND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28,41', (SEE 

3, THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007, SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 DEGREE BEAMS). POSITIONING, VESSEL AlTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL ATIITUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT 'TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING, SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY, REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOM/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6 1) , 
SOFTWARE. ' 

4, THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE, THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOM/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOM/NOS 9455912), THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOM/NOS TIDE STATIONS LISTED ABOVE THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT :"'373' 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL . , 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MAR~S UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
~)NCHORAGE IS 0,0 EXTENDING TO AN ADJUSTMENT OF +3,73' AT FIRE ISLAND (SEE DIAGRAM SHEET 

5, SOUNDINGS ARE IN U,S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY. ' 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY, 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR, NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865,50 1,613,018,09 0+00 CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048,21 1,619,409.58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,188,27 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712,17 1 650,169,36 403+50 POA APPROACH 

CL5 2,644,429.31 1,655,293,53 461 +50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR, NORTHING EASTING STATION 

NCI 2,627,365,51 1,612,925.56 NC6 2,638,711,03 1,640,626,80 

NC2 2,628,534,04 1,619,240.43 NC7 2,642,189,38 1,649,983,88 

NC3 2,639,665.52 1 640,256.07 NC8 2,644,878,56 1,655,055,31 

NC4 2,626,365,49 1,613,110,61 NC9 2,641,234.95 1,650,354,84 
NC5 2,627,562,38 1,619,578.73 NC10 2,643,980,06 1,655.531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL1 2,628,340.46 1,612,745,15 SL6 2,637,780.48 1,640,988,24 

SL2 2,629,481.34 1,618,910,61 SL7 2,643,119,87 1,649,622,22 

SL3 2,640,596.07 1,639,894,63 SL8 2,645,754,53 1,654,590,82 
SL4 2,625,390,54 1,613,291.02 SL9 2,640,304.46 1,650,716,50 

SL5 2,626,615,08 1,619,908,55 SL 10 2,643,104.09 1,655,996,24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652,19 1,660,582,43 41,39 USACE SBC 

SEND 1978 2,644,295,69 1,659,728,19 40,37 USACE SBC 

TERRA-9 2005 2,644,992.51 1,660,164.06 80,38 PORT OFFICE ANT, MOUNT 

PORT 1989 2,639,936,64 1,656,922.51 39,93 USACE SAC 
EQ-1 2,629,995.41 1,643,787.75 

VAN DUSEN GPS 1986 2,621,198,82 1,648,753,69 NGS SBC 

AWWU 1994 2,629,310,76 1,635,837,68 3" ALCAP 

NOM/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 

TIDAL 16 1966 2,644,293 1,659,727 40,53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36,82 USCGS BENCH MARK SBC 

BM 13 1974 

RIFE 1960 

CONTRACTOR 
CITY PALMER 

SURVEYED, 

SC/SM/CM 
DRAWN:---~ 

S. LEATHAM 

CHECKED: 

KDW 

SUBMITIED, CiiJ 

NOAA/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 

2,620,520 1,604,180 29,99 USCGS TRI-STA SBC 

CONTRACT NO. W911KB-07-D-0005 
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NOTES 

HORIZONTAL CONTROL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN U.S. SURVEY FEET HOLDING USACE 
SBC "N END 1978" AS N 2,646,652 19, E 1,660,582.43 AND USACE SBC "S END 1978" AS N 
2,644,298.25, E 1,659,725.47. 

2. VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U.S. SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM. COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOAA/NOS TIDAL DATUM "9455912 
FIRE ISLANO, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28.41'. (SEE 
NOTE 4) 

3. THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007. SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 DEGREE BEAMS). POSITIONING, VESSEL ATTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX pas M/V INERTIAL ATTITUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT ''TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIOE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4) SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE. 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6.1) 
SOFTWARE. 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOAA/NOS 9455912). THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOM/NOS TIDE STATIONS LISTED ABOVE THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT -3.73'. 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0.0' EXTENDING TO AN ADJUSTMENT OF +3 73' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1) 

5. SOUNDINGS ARE IN U.S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE. 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY. 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY. 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR. NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865.50 1,613018.09 0+00 CENTERLINE WORONZOF RANGELINE 

Cl2 2,628,048.21 1,619,40958 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,188.27 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

Cl4 2,641,712.17 1 650,169.36 403+50 POA APPROACH 
CL5 2,644,429.31 1,655,293.53 461 +50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NCI 2,627,365.51 1,612,925.56 NC6 2,638,711.03 1,640,626.80 

NC2 2,628,534.04 1 619 240.43 NC7 2,642,189.38 1 64998388 

NC3 2,639,665.52 1,640,256.07 NC8 2,644,878.56 1,655,055.31 

NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,650,354.B4 

NC5 2,627,562.38 1,619,578.73 NC10 2,643,980.06 1,655,531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL1 2,628,340.46 1,612,745.15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481.34 1,618,910.61 SL7 2,643,11987 1,649,622.22 

SL3 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590.B2 

SL4 2,625,390.54 1,613,291.02 SL9 2,640,304.46 1,650,716.50 

SL5 2,626,615.08 1,619,908.55 SL10 2,643,10409 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652.19 1,660,582.43 41.39 USACE SBC 

SEND 1978 2,644,295.69 1,659,728.19 40.37 USACE SBC 

TERRA-9 2005 2,644,992.51 1,660,164.06 80.38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656,922.51 39.93 USACE SAC 

EO-1 2,629,995.41 1,643,787.75 

VAN DUSEN GPS 1986 2,621,198.82 1,648,753.69 NGS SBC 

AWWU 1994 2,629,310.76 1,635,837.68 3" ALCAP 

NOM/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 
TIDAL 16 1966 2,644,293 1,659,727 40.53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36 82 USCGS BENCH MARK SBC 
NOM/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

BM 13 1974 2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 

RIFE 1960 2,620,520 1,604,180 29.99 USCGS TRI-STA SBC 

CONTRACT NO. W911KB-OI-D-0005 

CONTRACTOR TERRA SURVEYS, LLC 

CITY PALMER 

SC/SM/CM 

~. LEATHA~ 
1cHEC:Kffi-

KDW 

RECOMMENDED: 

SURVEY NO. 

STATE 

ALASKA DISTRICT 
CORPS OF ENGINEERS 

ANCHORAGE, ALASKA 

ALASKA 

ANCHORAGE, ALASKA 
COOK INLET NAVIGATION CHANNEL 

PROJECT CONDITION SURVEY 
AUGUST 17-20, 2007 
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1. HORIZONTAL CONTROL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN u.s. SURVEY FEET HOLDING USACE 
SBC "N END 1978" AS N 2,646,652.19, E 1,660,582.43 AND USACE SBC "s END 1978" AS N 
2,644,298 25, E 1,659,725.47. 

2 VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U,S, SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
D4/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOAA/NOS TIDAL DATUM "9455912 
FIRE ISLAND, ALASKA", PUBLISHED OS/21/2004. HOLDING NOS SBC "BM 13 1974" AS 28.41' (SEE 
NOTE 4) 

3. THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007 SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 15D DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1 5 DEGREE BEAMS). POSITIONING, VESSEL ATTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL ATIITUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT "TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE. 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6.1) 
SOFTWARE. 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOAA/NOS 9455912). THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE. THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT -3.73'. 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0.0' EXTENDING TO AN ADJUSTMENT OF +373' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1 ). 

5 SOUNDINGS ARE IN U.S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE. 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY. 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY. 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERUNE 

COR. NORTHING EASTING STATION DESCRIPllON 

fCC",L~1-+=2"" 6~2~6~, 8~6~5",.5~0,+.!.1 ,,,,6,,1 ':'.3"" 0"1!3.8,,. 0c:9+o0:';+-'0c;0c,--+C;:;:E~N",T;cE:-;:R~LI",N"=E"W~0~RO",N~Z~O F~R:.:A"NG'CE~LcCl N,::E==-====c-I 
CL2 2.628,048.21 1619409.58 65+00 WORONZOF/FIRE ISLAND RANGELINE INTERSECTION 
CL3 2,639,188.27 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712.17 1,650169.36 403+50 POA APPROACH 
CL5 2,644,429.31 1,655,293.53 461+50 CENTERLINE POA APPROACH 

CHANNEL UMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365.51 1,612,925.56 NC6 2,638,711.03 1,640,626.80 

NC2 2,628,534.04 1619240.43 NC7 2,642,189.38 1 649983.88 

NC3 2,639,665.52 1,640,256.07 NC8 2,644,878.56 1,655,055.31 

NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,650,354.84 

NC5 2,627,56238 1,619,578.73 NC10 2,643,980.06 1,655,531.75 

SURVEY UMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340.46 1,612,745.15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481.34 1,618,910.61 SL7 2,643,119.87 1,649.622.22 

SL3 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590.82 

SL4 2,625,390.54 1,613,291.02 SL9 2,640,304.46 1,650,716.50 

SL5 2,626,615.08 1,619,908.55 SL1 0 2,643,104.09 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652.19 1,660,582.43 41.39 USACE SBC 

SEND 1978 2,644,295.69 1,659,728.19 40.37 USACE SBC 

TERRA-9 2D05 2,644,992.51 1 ,66D, 164.06 80.38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656.922.51 39.93 USACE SAC 

EQ-l 2,629,995.41 1,643,787.75 

VAN DUSEN GPS 1986 2,621,198.82 1,648,753.69 NGS SBC 
AWWU 1994 2,629,310.76 1,635,837.68 3" ALCAP 

NOAA/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 

TIDAL 16 1966 2,644,293 1,659,727 40.53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 

NOAA/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

BM 13 1974 2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 

RIFE 1960 2,620,520 1,604,180 29.99 USCGS TRI-STA SBC 

CONTRACT NO. W911KB-07-D-0005 

CONTRACTOR TERRA SURVEYS, LLC 

CITY PALMER STATE 

ALASKA DISTRICT 
CORPS OF ENGINEERS 
ANCHORAGE, ALASKA 

ALASKA 

~\I5TIi~---r---------- -----------------------
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S. LEATHAM 
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1. HORIZONTAL CONTROL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN US. SURVEY FEET HOLDING USACE 
SBC "N END 1 978" AS N 2.646.652.19, E 1,660,582.43 AND USACE SBC "s END 1 978" AS N 
2.644.298.25, E 1,659,725.47 

2 VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U.S. SURVEY FEET BASED ON 
NOM/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOM/NOS TIDAL DATUM "9455912 
FIRE ISLAND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28.41'. (SEE 
NOTE 4) 

3. THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007. SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1 5 DEGREE BEAMS). POSITIONING, VESSEL ATTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL ATTITUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT "TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATiON 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOM/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6.1) 
SOFTWARE. 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOM/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOM/NOS 9455912). THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOM/NOS TIDE STATIONS LISTED ABOVE. THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT -3.73'. 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0.0' EXTENDING TO AN ADJUSTMENT OF +373' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1 ). 

5 SOUNDINGS ARE IN U.S SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE. 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR. NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865.50 1,613,018.09 0+00 CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048.21 1 619,409.58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,18827 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712.17 1,650,169.36 403+50 POA APPROACH 

CL5 2,644,429.31 1,655,293.53 461 +50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365.51 1,612,925.56 NC6 2,638,711.03 1,640,626.80 

NC2 2,628,534.04 1,619,240.43 NC7 2,642,189.38 1 649983.88 

NC3 2,639,665.52 1,640,256.07 NC8 2,644,878.56 1,655,055.31 
NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,650,354.84 

NC5 2,627,562.38 1,619,578.73 NC10 2,643,980.06 1,655,531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340.46 1,612,745.15 SL6 2,637,78048 1,640,988.24 

SL2 2,629,481.34 1,618,910.61 SL7 2,643,119.87 1,649,622.22 

SL3 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590.82 

SL4 2,625,390.54 1,613,291.02 SL9 2,640,304.46 1,650,716.50 

SL5 2,626,615.08 1,619,908.55 SLiO 2,643,104.09 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652.19 1,660,58243 41.39 USACE SBC 

SEND 1978 2,644,295.69 1,659,728.19 40.37 USACE SBC 

TERRA-9 2005 2,644,992.51 1,660,164.06 80.38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656,922.51 39.93 USACE SAC 

EO-I 2,629,995.41 1,643,787.75 

VAN DUSEN GPS 1986 2,621,198.82 1,648,75369 NGS SBC 

AWWU 1994 2,629,310.76 1,635,837.68 3" ALCAP 

NOM/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 

TIDAL 16 1966 2,644,293 1,659,727 40.53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 

NOM/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

BM 13 1974 2,62D,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 

RIFE 1960 2,620,520 1,604,180 29.99 USCGS TRI-STA SBe 
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NOTES 

1. HORIZONTAL CONTROL IS ALASKA STATE PLANE ZONE 4 NAD83 IN U.s. SURVEY FEET HOLDING 
SBC "N END 1978" AS N 2,646,652.19. E 1.660,582.43 AND USACE SBC "5 END 1978" AS N USACE 
2.644,298.25, E 1,659,725.47. 

2. VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U.S. SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOAA/NOS TIDAL DATUM "9455912 

~I~~E I~~ND. AlASKA", PUBLISHED OS/21/2004. HaLOING NOS SBC "BM 13 1974" AS 28.41'. (SEE 

3. THIS SURVEY WAS CONDUCTED AUGUST 17-20. 2007. SOUNOINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 OEGREE BEAMS). POSITIONING, VESSEL AlTITUDE, HEADING AND TIDES WERE 
PROVIOED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL AnlTUDE ANO POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT "TERRA-9 2005". LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PRO FILER DEPLOYED DURING THE SURVEY. REAL- TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6 1) . 
SOFTWARE. . 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOM/NOS 9455912). THIS 'lILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT :"'373' 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL . . 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MAR~S UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
~~CHORAGE IS 0.0 EXTENDING TO AN ADJUSTMENT OF +3.73' AT FIRE ISLAND (SEE DIAGRAM SHEET 

5. SOUNDINGS ARE IN U.S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY . 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY. 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR. NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865.50 1,613,018.09 0+00 CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048.21 1,619,409.58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

C13 2,639,188.27 1.640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712.17 1,650,169.36 403+50 POA APPROACH 

CL5 2,644,429.31 1,655,293.53 461+50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365.51 1,612,925.56 NC6 2,638,711.03 1.640,626.80 

NC2 2,628,534.04 1,619.240.43 NC7 2,642,189.38 1,649,983.88 

NC3 2,639,665.52 1,640,256.07 NC8 2,644.878.56 1,655,055.31 

NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,650,354.84 

NC5 2.627,562.38 1,619,578.73 NC10 2,643,980.06 1,655,531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL1 2,628,340.46 1,612,745.15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481.34 1,618,910.61 SL7 2,643,119.87 1.649,622.22 

S13 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590.82 

SL4 2,625,390.54 1,613.291.02 SL9 2,640,304.46 1,650,716.50 

SL5 2,626,615.08 1,619,908.55 SL10 2,643,104.09 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVilTlON DESCRIPTION 

N END 1978 2,646,652.19 1,660,582.43 41.39 USACE SBC 

SEND 1978 2.644,295.69 1,659,728.19 40.37 USACE SBC 

TERRA-9 2005 2,644,992.51 1,660,164.06 80.38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656.922.51 39.93 USACE SAC 

EQ-1 2.629,995.41 1,643.787.75 

VAN DUSEN GPS 1986 2,621,198.82 1,648,753.69 NGS SBC 

AWWU 1994 2,629,310.76 1,635,837.68 3" ALCAP 

NOAA/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 

TIDAL 16 1966 2,644,293 1,659.727 40.53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 

NOAA/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

BM 13 1974 2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 

RIFE 1960 2,620,520 1,604,180 29.99 USCGS TRI-STA SBC 

CONTRACT NO. W911 KB-07-D-0005 

CONTRACTOR ._. __ TERRA SURVEYS, LLC 

CITY PALMER ALASKA 

SC/SM/CM 

S. LEATHAM 

KDW 

ALAS KA 0 I STR I CT 
CORPS OF ENGINEERS 

ANCHORAGE, ALASKA 

ANCHORAGE, ALASKA 
COOK INLET NAVIGATION CHANNEL 

PROJECT CONDITION SURVEY 
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NOTES 

1. HORIZONTAL CONTROL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN U.S. SURVEY FEET HOLDING USACE 
SBC "N END 1 978" PS N 2,646,652.19, E 1,660,582.43 AND USACE SBC "s END 1978" AS N 
2,644,298.25, E 1,659,725.47. 

2. VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U.S. SURVEY FEET BPSED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOAA/NOS TIDAL DATUM "9455912 
FIRE ISLAND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28.41'. (SEE 
NOTE 4) 

3. THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007. SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTI BEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 DEGREE BEAMS). POSITIONING, VESSEL ATIITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL ATiiTUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT ''TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN DOOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE. 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6.1) 
SOFTWARE. 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATPSET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOAA/NOS 9455912). THIS ''TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE. THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT -3.73'. 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0.0' EXTENDING TO AN ADJUSTMENT OF +3.73' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1 ). 

5. SOUNDINGS ARE IN U.S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE. 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY. 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY. 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR. NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865.50 1,613,018.09 0+00 CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048.21 1,619,409.58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,188.27 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712.17 1,650,169.36 403+50 POA APPROACH 

CL5 2,644,429.31 1,655,293.53 461 +50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365.51 1,612,925.56 NC6 2,638,711.03 1,640,626.80 

Ne2 2,628,534.04 1 619240.43 NC7 2,642,189.38 1,649,983.88 

NC3 2,639,665.52 1 640256.07 NC8 2,644,878.56 1 655055.31 

NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,650,354.84 

NC5 2,627,562.38 1,619,578.73 NC10 2,643,980.06 1,655,531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340.46 1,612,745.15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481.34 1,618,910.61 SL7 1,649,622.22 

SL3 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590.82 

SL4 2,625,390.54 1,613,291.02 SL9 2,640,304.46 

SL5 2,626,615.08 1,619,908.55 SL10 2,643,104.09 1,655,996.24 

Ii:, CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652.19 1,660,582.43 41.39 USACE SBC 
SEND 1978 2,644,295.69 1,659,728.19 40.37 USACE SBC 

TERRA-9 2005 2,644,992.51 1,660,164.06 80.38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656,922.51 39.93 USACE SAC 

EQ-1 2,629,995.41 1,643,787.75 
VAN DUSEN GPS 1986 2,621,198.82 1,648,753.69 NGS SBC 
AWWU 1994 2,629,310.76 1,635,837.68 3" ALCAP 

NOM/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 
TIDAL 16 1966 2,644,293 1,659,727 40.53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 

BM 13 1974 
RIFE 1960 

CONTRACTOR 
CITY _ PALMER 

NOM/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 
2,620,520 1,604,180 29.99 USCGS TRI-STA SBC 

CONTRACT NO. W911KB-07-D-0005 

TERRA SURVEYS, LLC 

STATE _ ALASK~ ___ . __ . ___ ._ 

ALASKA DISTRICT 
CORPS OF ENGINEERS 

ANCHORAGE, ALASKA 
IsuRVEYEE~~------------·------

SC/SM/CM 

DRAWN: 

S. LEATHAM 

KDW 

RECOMMENDED: a I 
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NOTES 

1, HORIZONTAL CONTROL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN U,S, SURVEY FEET HOLDING USACE 
SBC "N END 1978" AS N 2,646,652,19, E 1,660,582,43 AND USACE SBC "s END 1978" AS N 
2,644,298,25, E 1,659,725.47~ 

2, VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0,0') IN U,S, SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36,82' AND NOAA/NOS TIDAL DATUM "9455912 
FIRE ISLAND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28.41', (SEE 
NOTE 4) 

3, THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007, SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1,5 DEGREE BEAMS), POSITIONING, VESSEL ATIITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL ATiiTUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT "TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING, SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY, REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4), SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7,5) INTEGRATED SOFTWARE, 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6,1) 
SOFTWARE. 

4, THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE, THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOAA/NOS 9455912). THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE. THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0,0' AND FIRE ISLAND AT -3,73', 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM, THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0,0' EXTENDING TO AN ADJUSTMENT OF +3,73' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1). 

5. SOUNDINGS ARE IN U,S, SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE, 
6, THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY. 
7, NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY, 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR, NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865,50 1,613,018.09 0+00 CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048,21 1,619,409,58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,188,27 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL42,641,712,17 1 650 169.36 403+50 POA APPROACH 
CL5 2,644,429.31 1,655,293.53 461 +50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR, NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365,51 1,612,925,56 NC6 2,638,711.03 1,640,626,80 

NC2 2,628,534,04 1 619,240,43 NC7 2,642,189,38 1,649,983,88 

NC3 2,639,665,52 1,640,256,07 NC8 2,644,878,56 1,655,055,31 
NC4 2,626,365,49 1,613,110,61 NC9 2,641,234,95 1,650,354,84 

NC5 2,627,562,38 1,619,578,73 NC10 2,643,980,06 1,655,531,75 

SURVEY LIMiTS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340.46 1,612,745,15 SL6 2,637,780,48 1,640,988.24 

SL2 2,629,481,34 1,618,910,61 SL7 2,643,119,87 1,649,622,22 

SL3 2,640,596,07 1,639,894,63 SL8 2,645,754,53 1,654,590,82 

SL4 2,625,390,54 1,613,291.02 SL9 2,640,304,46 1,650,716,50 

SL5 2,626,615,08 1,619,908,55 SL10 2,643,104.09 1,655,996,24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652,19 1,660,582.43 41,39 USACE sac 
SEND 1978 2,644,295,69 1,659,728.19 40,37 USACE SBC 

TERRA-9 2005 2,644,992,51 1,660,164.06 80,38 PORT OFFICE ANT, MOUNT 

PORT 1989 2,639,936,64 1,656,922,51 39,93 USACE SAC 
EQ-1 2,629,995~41 1,643,787.75 

VAN DUSEN GPS 1986 2,621,198,82 1,648,753.69 NGS SBC 
AWWU 1994 2,629,310,76 1,635,837.68 3" ALCAP 

NOAA/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 
TIDAL 16 1966 
a 75 1964 

BM 13 1974 
RIFE 1960 

CONTRACTOR 
CITY PALMER 

SC/SM/CM 

DRAWN: 

S, LEATHAM 

CHECKED: 

KDW 

2,644,293 1,659,727 40,53 USCGS BENCH MARK sac 
2,644,598 1,660,095 .36,82 USCGS BENCH MARK SBC 

NOAA/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 
2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK sac 
2,620,520 1,604,180 29,99 USCGS TRI-STA SBC 

CONTRACT NO, 

TERRA SURVEYS, LLC 

W911 KB-07-D-OOO,...S'---__ 

STATE 

ALASKA DISTRICT 
CORPS OF ENGINEERS 

ANCHORAGE, ALASKA 

ALASKA 

ANCHORAGE, ALASKA 
COOK INLET NAVIGATION CHANNEL 

PROJECT CONDITION SURVEY 
AUGUST 17-20, 2007 

1" = 200' 

SHEET 8 OF 11 

--~ --~" ~~~- --.~~~------------------~ 



o 
o 
o 
~" 

w 

2,643,000 

2,642,000 

o 
o 
o 

~ 
~ 

w 

+ 

._--- .. _ .. _-_. __ .. _----_. - _ .. - ... _------------. 

w w 

+ + 

- ... _._--

w 

+ 

o 

t;:; 
w 
:c 
Ul 

w 
z 
:J 

w 

40.: ' " @" 
0.942 ,9 40.441,~~'J.. \ 

44.2 41.6 43,5 ,6 
43,7 44.2 4. ~ 

44,6 44.5 44. 4~.B 44,4 42,6 
44,6 44.2 ,43.4 ,9 .7 

46.1 44.7 4- 9 44.'8----- 11 44 6 
47.5 ~."T ~.6 4 B 44,8 N 2,643,000 

46,7 46,- 4t:i'~ 6, .o-45~2 44,7 

50, 48. ,1 -----481- - ~ ,3 5,4 45,4 457 
249,6147.24. 7.44_:..---~.8 47.1 46.~~5.5 44,645,4 44 44.5 4,444 , 

,2 4 49,8 49.5 4. 7 4 44 B 460 A ' 
52.3 49,4 50,3 49,1 49,1 6,2 .~~ . A5.s '7\ 6. . 

48.:3 

oj­

CP 

53,7 52.2 ,6 8 49 B 9 4 4 . \ "\A&:'2.-J 45v ~4., 
52.1 53,4 50.2' ,2 49,7 7,2 47,2 46,5 46,4 5. 

52,S 53,2 4 ,6 49,3 7 48,9 47,2 46,2 47,6 46, 
54,6 53,6 52,0 50,6 49. 6 0,4 49,0 4 4 , 46,6 47,4 , 

58.7 56,1 53.3 53,7 48,7 51.4 51.2 9,.:1 49,5 9 48,5 49,4 46,2 46,8 46,0 
58,3 55,4 53&.- 54 ' 9 53.2 50.4 9,4 I 50,8 51.0 50.5 49.9 50,3 48,1 49,9 47.0 46,6 46,9 

56,9 55,2 55.7 5 ,4 55,9 54,4 55, 52, 50,S 4~ 51.4 51,3 9 5 ,0 49,6 48,9 9 46,4 46,5 
57,2 5~.3 55.5 ~ 54.2 55,9 4 506 9.2 519 512 50.7 ' 4.9 47.6 47.4 46,3 

58,1 55,5 55 8 , S- 55.4 558 55,0 59 51.3 17 512 51.0 51,9 50,4 48,8 495 48, 46,9 46,S 
57' ~7'4 "- 570 57,0 5.5 55 5 -~1 54 50.4 , 51,8 50.7 519 50,S 4 9 48. 4 50.4 1 47,S 47,7 

58,0 58. ~7 6 7.4 56,8 55,6 566 54,8 1.4 51.5 50.7 515 506 51.7 51.2 492 5 2 47,2 47,2 47,9 
59.7 59.5 58,1 ,~ 57.5 59.8 1/~8 4,9 72 56, 3,1 51,3 50,n 50,9 50.5 518 50,2 92 49,S 49,2 4 .8 47,5 48,1 

60,3~58,O 9.7 58, 58.7 58.9 56 5 2 57.7 \ 552 5. 09 51.6 50,1 50.8 51 0 50,6 49,6 50, 47 45,4 47.0 
61. 6 9,8 . 59,5 60,0 58,9 586 5 ,7 57.7 56~1 53,7 53,0 152 50,3 51,0 513 504 48,8 ,3 48,S 46,7 47,1 48 a 

62,2 61.0 60.2 , 6 , 59.5 60.7 585 59.3 7,2 562 56.8 '\ 54, 534 , 52, 507 51. 2 51,4 4 7 5 1 50. 7,4 46,2 47.3 
62,7 62,4 1. B 62.6 60,3 -60 59,7 59,5 59,9 59,1 58,8 572 56,3 5~eO 'j: 3,5, 53,3 50,7 51.3 512 50,7 .::..0 50,B 492 46,3 47~9 480 

63,2 62,7 62,4 1,3 60,8 60,6 60, 59.2 59,7 58.2 58,6 0 57.0 56.1 54,1 54.6 57 5.9 513 1t 513 _'.1 50,8 4.8 ~3 472 7.7 
,2 63,5 63,0 6 62,B ----. 611 61.6 60,1 59,B 58,9 58.1 58,8 57,8 7,7 56.4 5,7 55.1 54,7 521 . 5 ,2 511 50,1 50,S 501 48. 46,B 8,5 

65.7 8 64..9 63,6 6, ~62.4 63~~1.2 5 ,8 59,0 57,9 57.3 58,S 56.9 563 55,1 55,3 15.3 52.9 1.4 2. 50,3 51.2 51.2 9,2 7,4 .5 48,4/ 
65,6 64.5 ~Y-:~C;; 638 64. e-~ 62,6 62. 60.3 60,4 599 59,S 57,4 59,0 57.8 57,3 4,8 55,8 55.? 53,1 53.5 0,7 51,3 50,9 49,0,6 485 

67,0 66.0 .5 65.2 I': 3.5 65.4 .6' 1 63,0 63. Ji2 1 ,3 58.0 57,S 5,7 57,0 56.6 55,7 55,8, 53.3 53,5 5 52. 49.5 52,S 49,3 50,1 49.1 48 
66.8 66,S __ 65,8 2 65,1 659 65.1 65.1 62,6 64.0 ,9 61.1 60,9 6 0 57.8 59.0 57,1 57,2 5.4 55,4 54, 540 52.9 2.3 51,2 51.8 49.5 49.0 48.0 

67.8 66.9 66,6 9 65.3 64,4 ~ 65.2 66 621 637 62 611 612 589 59.1 )57.5 57,8 56.5 55,2 55.5 3BJ~53,O 52,3 50 50.9 ,9 50.0 48,8 

69,,69.7 6B,,"B.' 6 67.' 7.67., 67,' .0 67 ,,66., 66." ,66.' 65,' 7.' 66}6;~4., 6 ,62.' 63.r O 62,,63-' 62.76 1.' 61.,"1.5 60.,6 .' 57.7 58~' 56.,58' 56}6., 5655 , 55.,55,' 54.r·' 55"s4,\ 53.,52,' 52.1 . 51,,52,0 50. 9,' 49':9,' 
69. 7 69,S 69,0 68.6 ,;r-------6&.2---~,8 67~~ 65.6 67,0 67.3 \64.6 63.4 63,4 628 61.9 61 1 60,4 58.5 ),_57.7 575 566 ,7 55.2 55,2 5410 52,5 51.8 50,8 49,2 

71.0 70,0 69,S 69 ,0 68.7 68,4 ~'Vs]67.7 69,4 e .2 ,2 67.7 66. 3.5 6 62,4 6 9 61.7 60.8 60, 58, 56.7 56.3 57.4 56,0 54,5 55.6 53.5,9 50. 5.4 50. 
717 71.2 70,4 7fH.L . 6 ,5 69,2 68,9 68, 68.7 68, 6 0 67,8 7.5 6 ,6 63 63,0 62,5 61.6 61,2 60,8 58,2 57,0 56,S 57.6 .7 55,S 55.8 54. 50,2 49,4 '0.',-_49,6 

74.0 72.2 71. 4 ~71 0 70.5 70,3 1'00 7 69.7 69.4 69.1 8,5 69,9 J 6.7 67.5 68,S 6.7 64.0 6.3.3 62.4 61,0 61.2 4 58, 56,9 56,8 56~B 55.6 '55.4 54.6 50.3 50. 
73,0 72,6 71.9 71.5 , 70.8 70,5 - 69.5 68,3 69.1 67).8 67,3 8,4 67,0 65.0 65.2 ~ 63,S ~'8 61.5 58,8 57,4 56.8 57,4 54,6 55,0 55,4 0 50.7 

73,1 72.4 .......... ~ 6 7~.3 ,0 70.7 70,3 0 . 68,8 68'7~6'8 68, 66, ~ 64.1 6iJ::3 62,8 61.6 62.5 9 5 .8 57.2 57,8 ,9 55.5 56.0 54.5 51) 
73.' 72,' 72,' ~ 71.' .5 71.' 70,' 70.' .' 69.' 68,' 7,3 6,' 68.7 67.' 7,' .' 65.' ,7 61,3 61,' 61.' 58.' 58. 56,7 56,' 55.' 55.' 55,' 54,' 50,5 50, 

175' 75' 74,' 73,' 72,' ~, 71,7 71' 70.' 71' 70, 69,7 68 67.' 68.' 68. 67' 67.' 65.' 64.7 61' 61.' 61,7 60. 58,' 56.' 57.8 54,' 55.' 55.' 54,' 54.' , 51,' 51.' 50,' 5P 9,' 51.' 

~6.' 75.' 74.7 3.' 73,0 72,' 72.3 --n;~~1,7 71.0 71,' 71.' . 68.' '68,' 68.' 67.' 68,0 164.' 65,5 3,' 6P 61.' 61.' 5B,' 5B~ 57,3 56.~5.7 155.3 54,1 4,8 5,0 5 . 50.5 51,4 50.6 50,4 50,6 ~ 
75.7 74.9 74.4 39 73.4 73.0 72,6 72,S 2. __ 712 71,9 71.5 694 . 68.9 ,4 68,1 ~' 67.1 ~.7 65,6 64. 62. 60,9 61.2 5 ,7 58.6 57.5 57.7 5,6 55;0 54,2 3,3 .~ 54, 9..-51.9 51.2 50,9 50,3 --3I.b 

76.4 ,76,~75,4 4,8 74.3 73,8 73,4 2,9 72.7 , _ 72~ 717 71.3 718 70.3 , 6 2 69.0 68. 68, 67.0 65.3 65.0 62.7 1.5 60.0 60.8 ~9. .5 58,2 56.8 5 ,8 '54.1 53,4 3.0 4,8 529 ---52':5 ~51.7 51.5 ~ 51.
6 

76,4 762 . 75.2 74.6 74. 73.8 .3 730 72.7 72.6 71~6 ~71.1 71.8 701 71.6 9.3 69,5 68. .7 67,8 5.5 64. 6 3.5 63,1 60,4 60,6 9. 1 58~ 57,7 57,1 56.8 ~.q3,7 54, 53,0 53, ~6 53.2 52.2~1.1 ----01.2 f;'~ 
77,0 76,7 76," 7.' 75.' 74.' 74.' '73.' 73,' 7,' 72 '3." 70.' 70,' 71.' 71.0 69.' 69,0 6,' " 66, 64.8 ,7 62,' 6 " 60,' " .0 56,7 57.7 56.8 56y 53.8 ' 53,' \54.5 52.7 5 0"'----;;Z;2... 52 

77 0 ~6,7 7 762 \ 75.7 75,2 74.7 74,2 ,9 73.3 73.2 72.9 73. 4 0,9 \<;;.1 70,8 70,5 72.0 9 9.7 68,5 6,8 66.2 65,1 64, 63.2 62.6 61,6 58.7 7,3 57,0 55.8 57,S 154.8 54.9 53,1 53," 52,8 52.6 ~ 1.7 D1:'t 2,642,000 
76.' 77,0 76,' . 76." ".' 75' 75.0 74.' 73,7 73,' 73.' 73' 72,9 72,' 70,' 70.8 71.0 70,' 70,' 69,' 6B.' 67,' 5,' 64.' 63,' 63,' 62. 59,' 5B,' 56,' 56.0 57,' 5 I, 55,' 54~53 9 \ .6 -' .5~ 51:5 52.8 52,6 52,S 53,4 

76.7 77 ° 76.9 6.7 764 '76. 75,5 75.3 74.6 73.6 73,3 73.1 73,3 .3 4 74 ° 1.5 70.5 70,9 70.7 70.3 9,8 69,6 6,9 66. 64,6 ~,5 63,S 62.4 60. 59.1 ' 57.3 56,2 5. 55,4 55,0 , ~. 5~ 52.7 52,6 52.5 52.8 53,5 
76,6 ~6' .' 76.' 76' 76) 75,7 75' 74.7 ' 3.' 73.' 73.8 3.5 ~,' 73,' 3,' c 70,' 70.8 70.8 69.8 6B,' 67,' .' 64,' 63.' 62.3 62,5 60.' 59,' 58. .' 56,7 56.' 05.0 55,' 54,7 54,' .' 53.7 53,' 53.0 53.' 53,7 ----153.' 

76.0 76,5 76.7 ,8 768 76.5 76.2 I 75,8 75,3 74.8 , 74,1 -~3.3 73,9 .4 -------75,0 ° 74.6 7 70.7 70.7 70,1 69.2 68,9 68.4 68, 66,3 65.2 3,0 62.46,2 0,8 5 .9 59.3 58.2 56,7 57,1 5.01 55.1 54.5 5. 3~3 . ---04A_ 53,4 -- _53.4~. ---"O4,$--
76.' 76,' 76. 76' 76,7 76.5 76' 5.8 75.' 74' 74,' 74. 72,' 74,3 74,' 74,' 4.7 73,0 1,' 71.2 6. 68.8 68,' 68,' 66,7 6 0 64.' 62.' 1.' 62. 60.' 59.8 58.' 5.' 57.8 56.8 54.5 53.8 . 54.' . 55.'_.~ 53,' 54,' 55.0 

75
' 75' 76' 76' 76' 76' 76' 76' 5 71 75' 74' 73,' 74.' 7.° 7.' 75.' 75.' 74. 74. 73' 71.' 70 69' 68.' 6B' .' 67' 6 . 65,0', 63,' 6,7 6, 5 59,' 58,' 58,' 57.' 57.' 5' 503........-' 55,0 54,' . 54.' 55,' 54.'~' 55,' 55,' 

75.' ' 75,7 0," ""~.' 76' 76," 76,' 76." .,' 75.' . 74.7 . 74.3 74.' 74," 73.8 75,' 76,' 73.8 74,' 73," 72.7 71.,' 70, . 68,' 68." 67, 67." 6 64.7 6'-' 63.' . 60.' 59,7 59.0 58.' 57.' 5. 56. i 54~ 55.' 55.' 54,7 54.8 55.8 55,' 54,'~ 55.'~5,3 --.---:; 
74,9 75.

4 
~-ts-F---ZQ 0 76,1 76,2 761 76 5.6 75.0 74,6 74.7 73.7 7 ,7 75,0 75,9 74,8 74.8 , 74.~~ J 71.0 0 68,9 68,2 67,1 6 65.1 64.7 63,4 62.9 09 59.6 58,6 58 ~.8 57,4 70 .1 54.2 55,3 55.0 55.0 55.4 55~7 5 a 5~ 55.3 56 

74.' 75 75.' 75.8 75,7 ----";;' ""-' ---7'5:"'- 74,' 74,' 74,2 75.0 74.' 73. 75,' 75.' 75.' 7~,r-:o 74,3 72.8 \ 71,3 70,' 69.' 68.' 7,' 66.0 65,' 64.' 63.0 62.' 62. 5 .' 59.0 5B.7 4 56,9 57,2 56, 54.8 54,8 55.5 55,S _*l.. -- 55,6 , . 56. .4 
74,0 75.0 75,3 75.4 75,5 75,6 75.4 75.2 74,8 74,3 7 ,1 74,9 73,S 3,6 75,5 76.5 74,5 74,31 7~2 74. 72\Q., 70.6 9.5 68,9 68 67.5 65.0 64,1 6 ,6 62.6 62,8 60,4 58.8 7,1 57.3 57,3 1 b~ 55,0 55.7 55.2 5y." co-~, 56.7 57,S , 57,1 

1 74.6 75,0 75,1 75.2 75.2 75,1 75,0 74.7 74.1 _, 73.3 75,4 74,7 74,6 4,6 76,3 75,2 74~73.3 74.2 73.0 ____ 71.2 70, 68,4 ~~8' 6.8 64,8 64, 61.8 62,8 612 60.3 59.3 58, ~ 569 *0 571.2 - ""56-:-4..,~ __ 5~,..s:YI 56.7 56,3 56,3 57.7 57,2 57,6 
73,'73,' 73,r''-.?-i14 ,' 74.1'.7 74.1'.8 74.1'.8 74,:'.8 74.1'" 74,~~'73,' 72.772,' 73.P.8 75.15.8 75,,74·0 74.,74·' 75.1 .' 75,,76., 7515.8 74,,74,, 73,,73.5 72,,7' 72}3"~73.i2-'\7"z0,7 70. 69 ,' 68.,68., 67.' B' 68,66,' 66. 65., 65,,64,0 6 }2,' 61.,6V "60,,60., }9., 59}9' 8057, 57,,57., 57,7" .,57.' ~7}7,' 56.001>Y 57.,56,' 57,,""'""5'6)055., 56.,57., 56}6., 57.,57., 57}8,O . ..-z~58:''--

73.1 73,6 73,8 --7~ 74,1 740 739 __________ ~ 7~,4 7. ,9 72,8 73.0 4.7 76.0 73,9 74,0 75.6 75.5 74.9 3.4 72,4 72.0 72.0 72 71.4 69.1 ~8 8,7 6 ........ 65,8 64.7 62.6 62.2 61.5 .-5S:"8 58.7 7.7 58.6 / 57.8, 56,8 57,1 57.6 57.5 56,7 57.0 57~5 579 5, 58.8 
72,5 73,0 73.3 73,4 13.6 73.6 73.5 73.4 73,0 7. . 72. 4 73.1 .3 75.9 75,0 74,3 75.2 75.7 75,3 74); 73,4 72.2 r'o~ ,2 71,2 70, 69,0 67,2 - 6,8 65.5 65.1 3.5 62.1 6,8 '58':9 58,9 58,2 58. 4 .1 57,S ' ,1 56'8~' 57.8 57,1 57.7 57.1 57 5 58,6 59.2 ~. 72.3 72.8 72,' 73.' 73,' 73.' 73,0 72.7 7. 72,31 72.8 7. 75,' 74.8 73-' 74.' 75.' 75,' 74,' 73.' 73,' 72.' 71.0 70,' 70,' 69.' 7,' 67,0 65,0 65,' 64.3 62,' 62.3 60,0 59.' 5B.' 58.' 58.' 57i' .' 56,7 57.8 '0--~7'O . 57.3 . 58,6 58.3 59.4 ~~ 72.

4 
72.

6 
72.7 72.7 72.5 72.5 72. 7 . 172,1 73,' 75,5 74,7 74,0 74.' 74,7 76. 0 74.7 7 .8 73.' 72,3 71.' 70.' 70-' 69.' 67 67.' '64.7 64.' 63.' 62.7 0.8 .' 59.' 59.' 58,7 58.' 5B.' 5 .': -' 57.' 58. 58. 5. '57,5 -B!f.' 59.' 58-' 58,' 

70.' 71.' 71.' --L<.". 72.' 72.1 72.1 72,' ___ 723---c-...J-t 2' 73,' 75.' 751 74,' 74,' 75.' 75.8 75.8 74.8 74.' 72,' 72, 70.5 70,' 9,' 68-' 67.' 6, 64,5 64.' 63,' 62,' 1.7 .' 59.7 60.' 59.0 59.0 5B,' 7.8 58.2'~ .' 58,' , 5t'""-,ffi., 58,' 59,' 59' 
70,7 71.' 71.' /I.' ,I.' -.T-tH--'7-t'---~ 71.8 71.' 73.' 7.' 75,7 74,3 74,' 75.0 75.0 76,' 74.' 7' 73,7 72,0 71.5 70,' 6.' 69.' /66,' 66.' 65,0 65.' 3.0· ~ 62.7 61.0 59.' 59,' 59.' 59,3 59,7 58,7 5B,7 58,7 58.' 58.' 58.8 58.5 ---s!l.'--' 59.8 ' . 

o 70,4 70.8 710 71,1 71.2 71~4 7.2 70.9 71.7 9 73 0 ~75" 74.8 742 74,2 74.3 75' 74,' 74 74' 72' 71.8 70,' 70.' 69,' 67.6 6')-L" 65.0 64,' 6 7 52.8 62.8 61-' 6 . 59.' 59,' 59.5 59.' 59,' 58,' 58,7 58.8 58.' 58.
7 

59,0 58,' 59.' '60"--"",, 6. 61.' 
1 704 70.7 70. 9 71. 0 7. 70.9 71.3 719 731 !l-.5 7'Jd'0 0 74,~-'J~,2 ,. p;z.~4,1 7. ,6 73.5 731 72 70,6 70,2 70.1 69.1 66.4 (~~ ~65,5 64,S 6. 62,9 6 1.3 60,8 6 , 59,9 59,6 59,S 59,6 59.6 5EP 59,3 59,8 59,1 59.3 59.1 59.

2 
608 r or," 61,6 

68.' 69,' , 70' 70,' 70.' 7 , 70.' 70,7 71.7 I 71. 72,' 74.8 l.5 747 73,5-~ 74. 74, 72,3 72' 72,' 71.' 70.' 7 69,' 7.',) 65,0 65~4-' 62,' 62. . 61.' 60.8 , 59.8 59.' . 59,' 59,5, 59.8 6 , 59.' 5' 59,' 59.8 ' V' ~.~ 
Ba"._ B8.' 68.,69,0 68.769, 69.' '69,5°., ?O,' 69:;:70 970' 71.,71.' 71./1,' 7 :J'! 721 73" 74,73 74,:" 73,7 74.,14" 73,,4,' 73.l3 ' 72/2,2 72072.0 71' 70/1.0 9.569., 68.."9,' 68,,6B 66,,6I~'0 64.064,' 64, "62}2.0 1,761.8 61.,61.8 61.,60.8 60.,60.' 60}0. 60.,9,7_60 6 60, ' 59.' 9.

59
.8 60.

59
. 60,7' 1.0 ' 60.' ' 60,:;-60 60.' 61.,61.

5 
<g, 62,0 62.,62.r-67.0~_68.1 68.6 68,9 69. 0 69,3 69.7 70.1 71.7 71.0~..;f2' 72,' 73,' 73'" m., 73.' 73.' 73.' 72,2 72' 71.' 70.5 6.8 68.8 6B." 66-5---' 65.' 65,' 64,' 62.' 62,2 61.' 61.' 60.' 60,' 60,' 60,' 60,' 6.0 60, i 0.5 61.0 60,' 61.3 60. 60.8 V' 61,' 61.8 62.8t 63,' 63,0 

66.9 67.~91~ 7

68
,4- 6. 68,7 68.9 0.5 70,6 70.31 2.1 72,S 73,0 73.2 ?-5.8' - 72,8 74.0 73,8 72.~~72 6 1.5 708 70 689 68,2 66:'1 65 65.6 64,3 63.3 62,S 1,9 60,8 61. 1 60.6 60,9 60,5 60.3 60.7 60,5 60,6 61. 2 61.2 61.

1 
61,3 to 61.7 62,7 0 63,S 

----J;;6.
2 

66,8 67.4 01,'---- 68.0 69,2 ilO.6 6 72 ~72,' 73.' 73.8 73.' 73,7 74.3 72.8 I 71. 7 71.' 70 68,7 68.' ,'6 , 65.7 64,5 3-' 62,' 62,3 61.' 61.' 61.' 60.' 60,' 60,' 61.' 61.' 60,' 61.7 61.8 61.7 . 61.3 61.' ~ 61.' 62,' 63,' 63,' 
65.4 _~'~ 66.7 67,1 6 67.4 68.3 . 70,2 0,2 ,9 2.3 73,2 73.0 73,2 73,4 73,4 73~1.7 7..1. 70,9 688...6&5 6 ,8 662 65.7 64.9 64.3 63,2 62,6 6 0 61. 6 61,5 60.7 61,3 60,8 61.3 61,7 ~1.4 .6 0 ~-.r- 2 !.J.l 610 615 0- 24 63,1 63.5 64JL... 

65,' --sa 0 66.' 6 66.8 67, 69.' 6 , 69.7 71.7 71,3 72.8 73,' 72.8 73.' 73,0 73.' 72,1 71W' 71.' .8 69.8~' 6B.' 66' 65.8 65.0 4,' 63,' 62,' 62,5 , 61.8 61.0 61.' 61,' 61-' 61,7..----:, ' 62,2 , ,5 '" 61' 61.' 6,' 0 62' 63.'~3.7 .r· 
64,7 65,3 ~~ 6 66.2 66.4 8,4 69,6 68,4 69. 1 70.6 70.5 ~ 72,9 73,3 73.0 73,2 72,6 72,2 71.5 70,5 6 ,6 6~ 68~7 6 66.9 66. 64.5 ,6 3.2 63.1 62,6 62.4 . 61.8 61.2 61.5 619 ~ 62,6 1.! 62,3 ~2,3 2.9 0 61.7 61 62.8 637 6 4.4 64.

8 

64.7 65,2 6~.~ "65.
6 

6§-.~ 67,' 69.0 6B,7 68.8 7 ." 70.' 71.' 72.' 73.' 73.' 73,0 72,' o7V'- 71.' 70,' 70,' 69.'" 6B 0 . 66.8 66.' 64.8 64.' 3.' 63,' 62.8 62.3 62,' 1.' 61.5 1.8 ~2,' 62.' 62,7 V' 62,' 62,' t'---"-1.7 '62
7 

6 ~,' 64' 64' --:64--".... 64.' 65,0 65.' 6,' 8.8 6B,' 68,0 69.7 69,' 70,7 7 .' 72.' 73,0 73,' 72,2 7:2J---" 71.' 71.0 68.' 68.5 . 67.' 66.' 65.' 64,' 63,7 63,' 62,' 62,' 62.' 62.0 61.7 .' = 62,' 63.0 63.0 .8 ' '" 62.' 62,' 0 '63.' 63,7 64.' 64.' 65,' 
63,' ~ 6 64.' 64.' 65,' 67.' 68,0 6, 69.' 70.' 69.' 71. 5 72,' 73,0 73,' 72,2 1.,' 71.' 70,' 68,' 6B,' 67.' 67,0 66.' .' 64.7 64, 63.' 62.8 62.1 62.2 62,2 61.' V 62.8 62,' 62.8 63.' 92,' '-\63,' 63.' 62,' 62.3 63.' 63-' 64.7 65.' 65.' 65,' 

63,' 6 4,2 6.8 \6B,' .' 8.' 0,' 69.' 70.' '72.' 72,7 72,' 1.8 71.' 70,' 0, 9.' 68.' .' 66.' 66.' '64,' 64,3 3.' 62.' 62.' 62,2 62.3 1.8 2.2 62.8 63.' 6 ,0 . 63,'.--63:0 -\- 63.' 62.7 62.8 63.0 63.8 64.' 65,' 65.' 65,' 
62.' 6 63,' 63.' 63.0 65.1 67.' 67,' 67.' 7 , 0 70.' 70,' 0 72,2 72.8 1.' 71.8 ~ 70.' 68.1' 66,' 66,0 ,7 64.8 63,' 63.' 63,' 62.' 62,3 62.7 62,' C, 62,3 63,' 63,8 3,' '(j, 63,' ~ 63,' 'b 3.' 63,' 63,0 63.8 64.7 65,7 65.' 65,7 65.' 

"'!. 6 62.7 62.' 62-' 6 . 6.' 67,' 67.' ,69,0 .6, 70.8 70,' 7,7 7V 72,' , 7~71.' 70.0 69. 6B.8 67.7 66.' 65.' 65.' 64.7 64.7 3.' 63.' 63,' 62,' 62.8 62.' 62.2 62.8 63.' 0 63,6 64.' 63.7 63,' 64 64.8 65,5 65.' 65.8 65.6 
. 62.1 62.' 62.' 62.2 65, 66,' 66.' 67.' 69,' I 0.' 71.' 70.8 71. 72,7 7.8 71.' 71,' 70 '69,' 6.' 66,' 66.' 5.' 64.' 64.' 63 63,' 63,' 62.8 62,7 63.' 63,' 62,9 63.1 ,'64,' -\-64,' 64.' 64,' 6 63,' 63. 64.' 65-' ,0---___.65.8 65.8 

6 61. -.eU. 62~' 6' " 66.' 66.' \ 69,0 69. 71.7 70-' 71.' 7. ~ 70.' 70.1 6.' 69.' 68.' 66.' 66.0 66,' 64.7 64.7 64,3 63.' 62.' 62.' 62,'" £. 63.' 63.1 . 63,'0> 64.' 64,' 0 64' 64.' 64.7 64.' 63,7 63,' 64.7 65,' " 66."--6!f.'1'-- 66,' ~.2 61.5 01:;-- 61.
4 

62.
3 

65.4 9 0 68~6 ,6 I 71.2 70,6 70,7 71. 1 7.1.3-- 71.0 71. 5 70,4 69,S 68.9 68,2 67,2 66.0 66.4 65,2 64.5 64.4 3.8 627 62.8 7' '\ 9 63,4 63,8 63,5..-::::-: 6 7 ,.,J~ 4.5 64,8 064,7 ' 64.5 65,2 64,4 63,6 63,6 64.5 65,S 66.4 66,2 66,S 
6 . N 2641000 61,3 61. 1 ) 63. 65,8 5.3 8 , 7 .3 71.0 70.1 71,5 7~ 70.0 71,5 70.9 ()6~'5 69.2 68.2 77 66.4 66,3 5,2 64,2 64,S 629 63.0 7 c-" '2. ~4 r 635 64.5 64,3-\- 64. 9 65,4 64.9 65.3 64,9 .7 63.5 4,:3 65,4 66,6 66.5 66,4 66,9 

60.3 0,7 , , 61.0 61.~62., 4' 65.' . 710 70.1 7J.9---:::"70.8 70.' 71.0 70.8 '\ 687 6B.' 7-' 667 6,' 6 .8 64,7 64.' 64,' 63' 63.'~\ :.J 63.8 63," . 0> 4' 64.' 65,2 65.' 65,' 65,' 65.0 64.3 63,' 4,3 65.' .' 66.8 66,' 66.' 66.' 
60, 60.6 60.7 60.9 .3 62.6 64,9 64,3 6.3 9 67. I 4 70,9 .-ZO.5 70,3 70,S 70,1 70.2 70,11 67JL 7.5 667 , 66,1 65,0 ~~ 64,2 6 63. 1 \~ ~3 9 , 0 64. ~ 43 64.9 65.6 65.3 65.5 65,4 65,3 64,8 .8 6 4 ,4 66.

7 
66,9 66.

5 
66,6 

60.
1 

60,3 60.4 60.:3 6, 62,0 63, ~es.e- 65. .5 0.7:..---rrr:-7 70.4 70,4 70.4 70.2 69.0 V;; 7,5 66.7 .7 . 65.4 64.3 ~.o 6 ,9 63 4 6~ ~v--: 64 4 64,0 -\- 64,~ 6 65.6 65,6 65,S 65,4 '65.4 65.2 64.2 .0 65,1 6.4 67.1 67,2 66,8 ~66,9 
60.1 60.

1 
60,2 60.

9 
~ 62.7 63.1 62.6 63. ,5 I 708 703 70,2 6, 70.3 , 690 7 67,S 66.9 66 65,S 65,2 65,0 3.6 \ 64.2 3.8 6}.¥ -'-64,~\~,: 2 Vl64,4 64,4 64,60y,..o-------- 65,S 5,8 65.7 65.7 65,S 65.8 65.4 64,4 64,2 64,9 .2 67.2 67,3 67,2 ~N 2641000 

5 . 0 0,5 61.
6 

6.4,0 6~.4 6 _.61.9 1 6 , ~ 70,5. 7 0 69' 68.6 6B' 67' 66,' 66.' 65.' 64.8 64,' 6 .' 614.' _ -64 ""'" 64.' '-l 64.8 64.8 0 65.' 6 -'lM 6f',Q, ~ 65,' 65,7 64.' 64,' 64,' 6, 67.1 67,' 67.' ..------06,' ' , 67. 
59,6 59.8 59.7 9, 61.

2 
61.7 \ 62.3 , 61. 1 65.',4" 69,5 69,S 9 68.7 ~8,2 67.7 66,9 , 65,6 64.7 64.6 ~64.3 63,8T-: .. :--__ ,o 64,1 5,0 65,3 64.3 <{ 64.8 65.0 ~ 65.8 . 66,2 ~ '60.-1 '5-o.T 65,7 65,0 64,1 64,2 65, 66,9 67,4 ~ 67.1 67,0 67,5 

59.' 59,' 59,6 60.6 61.5 69,0· , 60,' ...-ea.' 6.8,,' 8.' 69,' 68.' 68.8 69.7 68,' 68,' 7.' 67.' 6 , 65.' 65.0 64,3 64,' 64,0 63.7 65.8 65,' 65,' 65.' 66.5 66.' 66.' 66,' 66.' 66,' 65,' 64,3 .0 65.0 66.' 67,' IS'T.' 67.' 67.1 67.7 
59,' 59.' 59,' .1 60.7 61.7 "-'--ST.' 61.0 ---sl).' 6. 4.' 67.1 ~.' 68.' 68.' 68.' 68.' 6k'" " 67.' 66.' 65,' 64.' 64,3 , .7 63.8 64,7 'C\ 65,' 66,0 65,''b 65.8 65' '66.8 66.5 66.' 66,' 66,' 66,' :65,' 64-' 3,' 4,0 6.1 6~67.8 67.7 67.1 67.' 67.' 

59.' 59.1 59,0 .1 61,' 61.7 ~ 60,' 60,' 63," 6, 66.' '---&Z .... ~'-- 6'l-lL-=.&r' 67,' 67,' 66.' 65.1 64,5 64.' 63.8 63,' 63.8\ 3.7 64,' ,.., 66.1 65.7 6 66.7 66.8 66.' 66.' 66,' 66.7 66.7 5-" 64.7 " 63.' 65.' 7.' 67,' 7.7 67,' 67,' .r--
59,0 59.1 58,' 59.1 60,' 61.':..---- 61.1 60.' 60.' 60. 6 , . 67,' 67.5 67,' 07F 67,' 67.1 67,' 66.7 65.' 64,' 64,' 63,' 63.1 ~ 0> 6 . 64.' t 65,' 65.' . 66.7 66.7 67.1 67,0 66,' 66.' 66,' 66,' 6." 64,' 6, 63,' 4,' 6.8 67'~ , 67.6 67.

4 
8,4 68, 

58.' 59.0 58,' 59,0 59. 61.0.----- 61.1 60,' 60.1 60.' " ' 6 66,' 66.' 67,' 67.1 67,0 66,' 66.' 5.1 .P-~-MJl.- 62,' 62.3 2.8 '" 63.' 64,' 0 65.' 65,' 67.1 67.1 67.1 67.' 67,' 67.1 67,' 66.' 66 6,4,' 64. 63,' . 6.' 67.7 ' 0 67,' 6,' 68.' 
5B.' 59,0 59.

0 
59.1 '60.' 60,' 60' 59.' 61.1 62,5 , . _~ 66,' 66.6 66.7 66,' 66,' " '63,' 63,', 62.7 '" 63.1 63. 64,0 65.1 ...we' 66.' 67,' 67,' 67.' 67,' 67,' 67.' 67.' 66,' 64,', 64.' - 6~ .0 65.', 67,' 6.0 6B.1 67,' 67. 68,' 

58.8 59,0 59,0 5Vl 9, 60,6 60,6 60.3 ' 60.2 60,5 6i1. f ----___ 62.0 __ 64,8- 65:~1 66,4· 66.5"""----OO--:s------O.5 ,0 62,4 6~0 1.4 62,3 --\--0 63.1 6, 64.4 65,2 6. 1 67.2 67,8 67.6 ~n ~ 67,8 67.6 67,4 66,7 65.2 64,4 ~ 62.9 640 f6.
6 

67,8 67.9 68. 67 68.3 68.2 
58.9 58,9 ~ 59.3 60.2 60,4 60,3 60.1 60. 1 60.6 I 61.3 _~1 .-4--------64,3 65. 1 ~~64,9 64,7 .0 61.7 62.4 62, VI 6, 62,3 62.4 63.3 4.0 65.0 65. 67,1 67,9 6 0_----00:-1 OO~67,8 67,5 66.8 ,6 64,4 ,6 62,9 63,1 65. 67.2 680 68,1 67 68,4 68,5 

58.85B,' ..59.
0
5J.,!!---;,;}9,O 58,,59,' 59.,59. ,60.' 60}O,' 60.160 .1 60,,59,' 60.,60,' 60.160,' 60.8 61.' 6t~,,62,'~3,7...~J;,64.' 64 064.8 M,O~ 64.1 62.' .' 62 ,61.8 1}2:0" 61.' 2.1 62.' .'1t6D~¥? }2.3 62.3 0 62,,62,7 63 63.' 64,264., 65,65,' 66.,67,0 67.'"?" 68,,08, 68.,6B,' 68}8,' 68,,6 67,,67.7 67.,67.1 66,r ~" 64.1 " 63.,63,0 62.7

62
,' 63.' 4,' 66 ,66,' 67.8

68 
6 .0

68
,0 8.

068
. 68.,68., 68}8,' 6B.7 

..------51l:
0 

58' 58' 590 59
7 

'5 60' 60,' 60',60' 61.1 613 ~"-...£-hi 62.' 63,0 63.0 62.7 61.,0> 61.' 62' 0 62:' 62.' 62.7 . 4,2 65.' .' 67,' 6.1 68.' 68.8 68.' 68, _~.8 66.z--- 65,' 64," 63,' 63,0 63,0 ~'4 67,0 67.7 67,8 68.2 68.9 69.0 
58,' . 5B.' ' 58.' ' 58,' . 59,' ' 59.8 60.1 '60,' 60.7' 6?' '61.1 60." 61.' 61.' ~a 62.2 62' 6';' , 62,0 '(;. 62,' 62.' 0 62-' 62,' 62.7 .' 65,0 6 . 67,' 67,' 68.7 68.' 69.1 68,' 6B.' 57:"""",' 64.7 '6'.' 63,0 62.' 62,' 65. 67.5 67.6 8.0 68.7 69.1 6B,' 

58,,58., 59.0'8.8 58.,58.8 59"s9,' 59.,59,7 59.859~\) 0.160.1 60,,60.' 60}0.7 60,,60., '61,,61.' 61,,61.' 61}1.' 61}1.' 61.,61.' 6~'.8 62,P 0> 62.1 62.262.1 62,' t62.362.2 62,,62,5 62,,62., 63}2.8 63.,63.0 3,'~: ~ 6. 64.,64.7 65,,65., 6.,66.8 67,,67,' 8,,68.7 68.,69,0 69.,69,4 68"s8,' ~68,' 68,' .7 66}6,' 65.,65., 64.7
64

;' 63}3., 62.7
6

2.7 62,,62-' 62.,6 0 65.
66

,' 67,,67,' 67.7
67

., ry8,1
68

,5 68.
969

.
0 

69,2
69

.
1 

59.0 59,' 59.1 59.1 59,' 59.7 /V 60.5 60.7 60.' 61.' 61.' 61.' 61.' 61.' 61.' 6 .0 62.2'" 62.2 624 0 62,' 62.8 63.' 63.~ 63,7 _____ , 65.1 65.' 66.' 6 .1 68,' 69' 69,' ~, 69,0 67,' 66, 65.1 ~,' 62,' 62,2 62.1 6 " 6,5 67.' 67,7 68,7 69,0 69,' 
59,' 59,3 59,' 59.' 59,7 0.1 60,' 60,7 61. 0 61,' I 61,5 61.' 61,' 61.' 61.' 62,0 62.2 S; 62,' 62.8 62,7 63.1 63,' 63." 6AJl--""-64.' 65.' 6 6,' 66.' 67. 68.' 69,' 6!U--""" 69.' 69.' 68. 66,7 5,7 64,2 63.1 62,3 62.1 62.8 65.' 66.' 67,' 68.' 6B.' 69,' 

59,4 59,4 59.4 59.3 59.7 ,0 60.4 60.7 60.9 61.2 61,6 61.6 61.5 61.4 61.' 1.8 Vl ..... IQ'J:. 62.:3 0 62.7 62.7 62,8 63.1 63,3~7 &t:2" 64.9 65.7 66,8 66,7 67.8 68.6 68,8..--::-68.9 ' 69.4 69,7 68,7 67.4 66.2 64,8 63,4 62.7 62,3 62,4 6.
1 

.2 67.2 6.1 68.7 68.9 69,1 
59,S 59.6 59.

5 
59.7 ,0 60.3 60.7 61.0 61.3 61,6 61.6 61. 5 61, 4 ~' \ -U' 62' 62.' 0 62.8 62,' 63.' 63.' 64,3 65.' 6 66.5 66.8 67,' 67.7 68.8 68.8------- 68.8 69,' . 69,3 6' 66,7 65.' 64" 63.1 62.' 62.3 62' 65.' 66,' 67,' 68.' 6B.8 69.0 

59.7 59.
7 

59.6 59,6 60.3 60,6 61,0 61.3 61.6 '61.7~1.' 61.' 61.7 .' 62.' ';; 62.8 62,7 62,7 62,' 62,' 63.' 63.7 Q 64,' 65-' 66,' 67,' 67.' 67' 68,' ~ 6B,' 69.0 7 69' 68.' 67' 660 64,7: 63-' 62,7 62.' 62' 6 0 6~67.1 6 0 686 68,8 
59' 596 59' 59,' 60,' 60' 61.' 61.' 61' 61' 61.' , 0> '62.' 0 62,' 62.7 62.8 63.0 63.' 63.8 ----M:2 64,' 65.8 6,' Q7.1 67.' 67.' ' 68.7 -o!l.' 68,' 68.' 7, '6B,' 6' 66.7 65.' ~4. 63.1 62.' 62.1 62,' 64.' 66.' 67' 68,' 6B.8 68,' 

. 59' ' 59.' . 59,' 60,' 60." 61.1 61.' 61.7' 61.7 "61.7 , 61Jl--U' 62,3 . 62,7 62,'0 63,0 62.' 62.8 63.1 63.' 63" 64.5 65.1 65 66,' 67.' 67.8 61..'- 68.7 ~ 68,' 68.5 68,' 69.8 70 69' 68.' 67.' 66. 64.7, 63-' 62,7 62' 62,3 6' 65 66.8 6, 6B.' 68.' 
6 . 0.1 60,' 60,' 61.1 61.' 61.7 61.7 61 ~-62:'r -1> 62.8 63.0 63.' 63.0 62.' 63.1 63,' 64 64.7 65.' 66.' 67.8 6 !f.3 6~9,' 6B.' 68,' 6B,' 69.' 70,' 69.' 6B,7 7,' 66.' 65,5 164. 63.' 62,5 62,0 62,9 64,' 6 '66,' .z -, 68.8 68.8 

60,3 60.2 60,2 60.4 60,8 61.2 61,4 61.6 61,8 ,vt>2.1 62,3 62,6 t 62.9 63,2 63,2 63. 1 63.0 63.2 63.5 64.9 65.6 67.0 67,8 68~7 9,1 69.6 69.3 68,8 68,8 69.0 0,4 69.7 69.0 68.2 67,3 66. 641,9 8 62,9 62,0 62,3 63. 64.9 0 67.3 .,;R,8,2 68,S 
60.' 60,' 60.' 60.' 60,' 61.' 61,5 61.' 6 2.2' U' 62.' 62,7 0 63.' 63.' 63.' 63.' 63.' 63.' , 65.0 65.8 6.' 67.' 67 68.' 69.0 , 69.' 69.7 69,' 69.0 68.' .' 6 .8 69.' 6B,' 6' 66.8 5-' 64.' 63,' 62.' 62.1 62,' 0 65,' 66.' 67,', 68.' 

60.8 60,' 60,' 60,7 61.1 61.' 61.' 61.' 62. 62.' ~ 62,7 63.0 63,' 63,' 63.' 63,' 63.' 63,' 63,7 .' 65.' 6JlP-': 66,' 67,' 6 68,7 6V--- ,,69,' 69,' 69. 0 .8 70.' 69.' 68,' 68,' 67.5 66, 65 .1 6 .' 62.8 62.0 61.' 62.' 64.7 6,' 67.1 6' 68.' 
60.7 60.' 61.

0 
61.' 61.' 61.' 1.' . 52,5 62.8 i -\- 63.1 63.' 63.' 63.5 63,' 63.' 63,' 63.8 4.' 65.' 6-""" 66.7 67.' . 68.' 6~ --'. 70,' 70.' 70, 9,7 69,' .8 70,' 9.' 69.' 68.8 6 ,0 67.0 .' 64.8 63,' 62,3 61.7 62.3 63. 65,0 66,' 67,' (5).~,O 

60.' 61.0 61.' 61.' 61,' 61.' V ~ 63.0 63,' '6 63,' 63.' 63.' 63,' 63.' 63,' 63,5 6 64,' 65.' 6;1" 66.7 67.' " 69~9' ,'70,' 70,7 70,' 70.' 69.' 0.' 70.7 70.1 69.' 69.' 68.' 67,' 66.' 65.' 6 .8 62.' 62.1 61.8 63,0 4.' 65, 67
1 

67. 68.' 
61.

3 
61.

5 
61.

5 
61.6 61.

8 
, 62.5 OJ 63. 1 63.41 63.6 6.3.7 63,7 63,7 63.7 63.6 64.9 65,S .3 66.8 ~7'3 8,4 .JiQ.2 69 70.7 71.1 71,1 70.7 70.6 70, 70.9 71.0 70.5 9,8 69.4 68,8 6 9 67,2 6.9 64.1 63,2 61.7 61.6 62,3 63.6 65.0 6,2 67.5 68.2 

61.5 61.7 61.7 61.7 6 62,3 62.7 63,0 -\- 63,' 63.' : 63,' 63-' 63.8 63.' 63,' 63.8 63~ 65,0 65.' .' 66,' 67,5 8.'.---59:' , 70.' 71,' 71.' 71.' 70.8 70-' 71.1 71.' 70.8 70,' 69.8 69.' 68.8 67.' 66," 64,' 3.' 62,' 61.' 62.0 63,' \64.' 65.8 66,7 6 "'-
61.8 61.9 61.

8 
619 . c,:r 62,9 63.2 0 63.5 6317 63.6 63.8 ~_~. 65,' 65,7 6.' 67,0 67.' 69.',' 70.8 71,' 71.' 71.7 71.' 70,' 71.2 71-' 71.2 70,' 7, 69.' 6B.8 6.0 66,' 65,' 64,' 63,' 62.3 61.7 62.' 63" 65.1 6.' 67,' 68,7 

62,' 62,' --&~ 2.3 62.7 fi, 63,' 63,' 0 63.' 63,7 63,7 63' 4.' 64.' 64,' 64,' 64,7 65.' 65,' 66.5 67.' 67' 6 . 69,7 70,' 71.1 71.5 7 . '2Jl... 71.' 71.' 71.' Ik'--. _ 71.' 70.' 70.' '69.' 68.' 67.1 66, 64.' .' 62-' 61.' 62.1 63,' \64.' 65.' 66' 67. 
62.2 6'2~' ,...62-,' 62.6 62,' -\- 63.8 63.' 63.8 63.8 63,' , 64,' 64,3 64.'64.8..<:: 65,0 65.' 65,' 66.' 67,' 6 9.0 1 0 70.' 71.' 71.' 72.2 72:4-- 71,' .71,,---=-'12:> __ )i'1.' 71.' 70.' 70,0 69,' 6B.' 67.8 66,' 65.5 64,' 63,0 62.7 62.1 62.' 63,\ 65,0 56.' 67' .0 

6 ,8 63.
1
f:, 63,4 63.7 .s-----6'4~ 64.2 64,2 64,2 1 64,3 64.5 64.' 65,0 65,' 65.' 65.' . 66.' 67.' .' 69.' 71,' 71.8 ]2-"- .' 72.8 72.' 72,' 72,' 73,0 72' 7, 71.2 70,' 9,' 68.' 6B.' 67,' 66.' 65' 64," ,63.' 62' 62,3 63.' 6' 64.7 65. 66,' 

62,4 62.5 U:l 63.2 63,5 063.9 63,9~ §1.o , 4.2 64,4 64.5 64.7 64,9'-------- 65,2 65. 5 65 66,6 67,2 69.1 7.0- 70,9 71.6 71.7 ' 72.6 72,4 12,0 7~ 72.7 72'0~71.6 70,9 70,S 69,3 688 6.8 670 6.9 65,2 ~37 62,9 621 62.2 63
5 

164.7 65.5"--...66
4 

67.4 

, 63.1 63.' -\- 63.' -----64Y 64,2 64,3 64,' 64' 64' 64,' 65,0 65.' g&5 65,7 65~ " 66.8 ~ .5 69' ,5 71.' 71 ---rE' 72,' 72.' 73,0 72.8 72.8 73.' 72,7 72.3 71.' 70.7 ,7 68,' 6B.' 67' 66.8 66. 64,' \3,7 62.7 62.4 62.7 63,2 64.
5 

65,2 .0 66,8 
<.rl 63.4- 63,6 O-------&t;-Y--- 64,2 64.4 64.5 64,S 64,6 64.7 65.0 653 65.6 .fifJ.I 65.9_---OO-~ 66,4 66,9~ 67.7 87 698 0.6 71 . .:1 71 72,S 72.9 73.0 73,3 73.1 73,5 73.7 73,2 72.4 1.7 70.7 70. 69.3 68.8 68." 67.2 66 4 65,5 64, 634 62.3 62.2 630 63, 643 65.5 66,4 'G~4JL---~064.4 64.4 64.5 64,7 64.7 648 65,0 65.3 65.6 65 8 6~- 663 66.5 67,0.------ 679 68.8 69 70.9 71.3 71 72.9 73,1 73,4 73,S 73,4 73,6 J4't 73.8 72.7 72 70,8 70,3 69.7 689 68,4 67,5 66 7 ' 66, 646 633 62,4 62,1 627 63,2 . 65 a 65 6.,67,1 

__ -I- ' 64,4- 64.5 64,6 64.7 64.9 65,0 65.1 65~' 5.'1 65.8 6' .' 66.' 66,' 66.'..-61':1 6 6B,' 7 71.0 71.' 71 73,0 73.' 73,7 73,7 73.8' 73,' ..---l4,' 73.8 72.8 72.2 71.0 70.' 6 .' 69.' 68.5 6 .' 67,' 66.' 65.1 64\0 62,' 62.3 62.2 62' 63.' 4' 65' 
N 2,640,000 64.8 65,0 65,' 65.' 65,' 65-' 65. §lLO eD. 66.' 66.' 66.8 6",,- "67.' . 69, 7. 71.1 71' 73,0 73.8 ~4." 71~0 -7-4.ll----"74.7 3.8 73.' 72.2 ~71'5 70. 7 70,2 69,6 69. 1 68.2 67,2 66.8 I 5.7 64.6 63,2 62.5 -62622 

63,1 63.6 64.7 65.4 
o 65.0 65.0 65.

0 
65.' 65,' 65-' 65.7 65,' 6436.' 66 66,' 66,5 66,7 ~ 67.6 . 69' . 71.' 71' 2,' 73,' 7j..,D-:;----n::' 74,' 74,' 74,' 74,' 74, 73-' 72,' 7.8 71.1 70.' 7 ~69'4 68,5 67,6 66.8 662 65,0 3,8 62.5.7 62,3 63,5 4.2 65.0 2 

6,2 65.3 65,3 65,4 65.7 66
0 

66.2 66.1 60. 6.3 I 6, 66.6 667 6~67,2 679 8.6 69,5 .5 714 7 72.6 ~3.4 ,r 74,5 75.0 74,9 , 74,8 74,5 . 73. 1 72,2 71.4 70,8 70,1 9,5 68,7 ~79 67,4 66.3 65,2 64 63.
1 

62.2 -"f,17 62,3 63
0 

6.3.7 4,5 65.
3 

65.8 65.' 65.' 65.7 ..56P-------'6rr,' 66,' 66,' 66,' 66,5 , 66.8 67,0 ..67.' 67.5 68,. 69.' '71.' _", 72.8 73.7 ,'74.7 75,' 75.' 75,' 75.' 74,' 74,' 73,' 72.8 1.' 71.1 70.' . 69.' 68.' 67.' 66,3 .' 64' 63.' 62.' 61. 61. 62' 63,7 63.' 64.6 _~t5l 
65,8 65,9_.66..0-------~6S",4 66.7 66,8 66.7 66,7 66.7 ,81 67.0 672----sf.S 678 69.069.8 71.6 1,4 73,~7 74.775,075.375.975,775,975,274.6740 73.2 72.3~71,4 70.6 .7 69.4 68.5 67,4 66,7 64,S 637 62.7 . 10 ',162,963

2 
N2,640,000 

66,' 66.' 67,0 67.1 67,' 67.0 67,0 7,0 167.' 6 67.' 68,' 69.' 7 70.8 71,7 2,' 73,' , 75.0 75,' 75.' . 75.' , 75.7 75.1 74,' 73.' 72,7 1.7 70.' 70,' 6 .' 6B.' ,7 67.0 .7, 64,' .7 62.' 62 61.1 61.
5 

62' 62.~, 65,2 
66,' 66,5 66.8 67,0 67.' 67,' 67.' 67,' 67.' 67,' 67,.' 68.' 68.' 69.' . 71.0 71.8 72.' 73,7~.5 75.' lh'. 760 .' 76. 6,' 76. 75.' 75.0 74. 73.1 72.' 71.' 70,' 69,' 69,' 68,' 67.1 6 , 65' 63 62.' 62' 62.0 61.' 2.2 63' '64.' 66,0 

66,8 67,1 67,4 67.
6 

67,7 67.7 67,1 67.7 67.8 '.3 68.5 68,8 69.1 69,6 71.1 7Z"'O----- 72.7 ~3 74,9~75,7 -76';4 76,5 7~ 76,8 76.3 76,7 0 75.4 74.7 73.6 72.7 71.7 70.7 9,6 69.4 68,S 67.5 66, 65.2 64,S 632 62.6 18 61.
2 

618 ,7 53.2 4.3 654 
67,2 67,6 67.7 6sg 6§l.o ~---ea.o----- 68,O~.o 88.2 4 98,6 68.9 69. 1 69.4 69.9 ,5 71.2 7J.!Y 73,0 74 75,1 7 76.8 77,2 76.9 77,3 76,4 77,0 76.4 '~8 75,1 74. 73,1 72.2 70.9 6, 69.3 68.2 7.4 66,2 65,S i 64.4 3,5 62.3 1,6 61.

4 
61.

1 
62,9 63.1 64.4 66.5 

-----OS' 685 68' 68' 68' 68' 69 0 ~ 69' 69,' : 69,' 69' 69' ,'70.7 71.' . 73.' 75.' 6,' 77 7 77.7 77,' 77,' _______ 7~- 7' 77,' 76,' 76, 75.1 731' 73.1 7 .' 70,' 69.0 6B.' 67,' 67.1 6 " 64.' 6.7 63,' 62.' 61.7 60.' 61.
5 

\ 62,7 63,' 
7,6 680 68.2 68.3 68,4 68,4 68,4 ffir.5 68.7 .8 68,9

1 
69.2 69. 4 69.6 . 70.5 ~1.3 , 73.2 7!1--, 75.3 , 77,3 77.5 77.6 77.5 77.7 77.8 77.0 76,4 75.6 74. 6 \ 73,6 72~6 71,5 70,3 69.2 68,3 ,7 66.6 65.7 64.7 3.5 62,9 62,3 61.2 61 6 ,a 63,0 63,S 66.7 

68.
6 

. 69.0 ' 69,0 . 69,1 . 69.1 . 6~.2 ' 69.4 ' 69:fl . 69.6 . 69,S 69,5 . '. 70,4 70,9 71.5 .5 73,4 ,5 75,6 6,9~779~~~ 78.7 78,4' .9 77.2 76.7 75.7 74.4 73,3 72,3 70.8 9,5 68.6 67,3 66,S 65 65.2 164 ,1 63,1 62,4 62 1.3 61.7 82.1 64.5 
69,4 69,4 69,S 69,6 7 ,,9 69,9 .4 70,5 70.7 71. 1 ~71.7 _______ 72.7 73,6 4,7 758 77.1 . 78,6 78,7 78,4 79. 1 79.0 78. 4 77,6 77,1 76.3\ 75.0 3.7 72,6 70.9 70 68.7 ,5 66,8 66, 65.0 64,y 62.9 62.7 . 60.8 60,7 61.7 

69.7 69.8 ,_ -'-""'.' 70,' 70.' 70.' , 70.' 70.' 71.1 71.' , 72.' 73' 74,' 7,6,- 77.' . 78.' 79,0 79.' 79.8 7 .' 78.8 7, 77,' 76.' 5,' 74,' 73,0 1.7 70.' 69,0 6. 66.7 66.' 65.' 64.' '. ,9'3.8 62.7 62,3 6.8 61.' 62,' 
. . ,3 70.5 7 ---70.9 70,9 71.0 70.7 70.6 70,8 71.1 71,4 71.~ 73,1 7, ,75 ,0 ~fJ.4 77.6 ,5 79.1 79,S , 9.8 . 79. 5 78.4 9 77.5 76,3 74.5 73,4 r,5 70,5 69,0 68,1 66.9 66,4 65,3 64,7 ~. ~ 62,3 62,4 61.5 61.

9 

71.}O,6 71.l0.7 71~ \',< 71./1.' 71.,71.' 71./1.' 71./1.' 71/1.0 71,/~~~3.l2.7 73.l3., .,' 1sj'::!..--r6J v ,5 7 77,' 7B.8 8,' 79.,19·' 79 , 80,~0 81.,B0.8 81.,80,' 80}0. 79}9.0 78}8., 78,' 7.8 77,,76., 14,' 7413 ' 72,772,' 71.1°., 70 9.5 68,,08.1 67.,67.1 66.1~ 5.,5,' 64}4., 64-" .' ~-- 62"62"_63,,6.,,,,- 63/
V

- -. 6.'.8_ -
71,8 ~~~C \;,\ .... 72.4 12.3 72.2 72,' no n.o --r'L . .l I 72,8 73,0 73.8 . 74.9 7,u---- 77.2 . 79:1 80.7 81,1 82.Q._ 81,5 80. 78,9 78.6 77.4 76. 74,4 73,0 1.7 70. 3",_ 69.0 7.4 66,2 \,65,5 64,6 ~ 63,S 63,2 63,1 --n7'~6 oof>' 72.' 72.8 72.7 72,5 72,' 72.' 72.8 73.1 73.' 7 4.' 75.' , 77.' '79,' . 81.'..---Il.ll--~ 82,' 8 81. 0 79,' 78.8 7.8 76' 75,0 3,' 7 , 70.7 ,\"09.' 6 ,7 66.7 66 6~,oF';;--, 3.8 64.1 62.7 

7 73 ??~... 73.3 73,2 73,1 73,0 73.0 72.9 73.0 73.5 7~. 75,1 75,8 6,9 77,7 8.7 79,6 ~.8 819 .7 83,1 83.2 82.9 1,7 80, 79.0 78,4 77.1 5.5 7,8 72,6 71.0 I 68.2 66.7 65.1 64.1 6.9 64,0 
7 . <0'1'. ~ 73.' 73,7 73.' 73.5 73.' 73.' 73,' 73y----!--i'4? 74.8 75,' . 77,0 7 79.0 8 81,' , 82,' 83.' 83.7 83.' 82,' 80,' 79.' 78,' 77,' 75 74,3 73,0 71.' 68.7 67,' 5.' 63,' 63.' 64,7 66,' 

H""', ~., -~4.4-r.r.2 74.1 71.' 24.-0 74 0 ~ 7t,7 75,3 7 6.7 77,3 , 79.2 . 81.6 __ .7 83~-S4:5--'~.a4--.~ 83,0 1.5 7 ,8 78,9 78 0 76,6 75,0 73,4 1. 4 68,8 7,6 64.9 64.1 64.4 
74.S 74.9 74,8 74,7 74,6 74.5 74.5 74,S 74,8 75.2, 7~ 77.1 77,6 ~.8 79'~1.0 8. 83.2..--B--4~ 85.0 84.9 84,4 3,9 82'2~ 80,3 79,1 78.6 77.0 5.7 ?,.5 7, 69,1 67. 64.7 64,1 65,S 

75.3 75.4 75,4 75.4 75.3 75,2 75.0 75.1 75.2 75.7 _~ 76,8 77,3 .1&-~79.0 81.3. 83,6~4,9 85.8 85,6 85,0 84,2 82.9 81.2 9.7 78,8 7.6 ~6' 74 72,3 ,5 67.0 65.2 635 
75' 759 75' 760 75.8 75,' 75.8 75.7 75,'· ~76,' 77,' 71.,8_-=--:"'-' 79.' . 81' 3.'--' ~ 85,0 JfiY'" .' 85,' 84.' 3,' 8,' 80.' 79,' 78.' 76.7 74.' 72.' 70.' 6 67.' 67.0 

76,4 76,S 76,5 76.4 76.3 75fr----76.J 76.2 ~~ 7777,,2 I 77,S .7-a-:-;r 78.7 79.5 ,8.61--:-2- ,. _8~---g5~b 85_9~6.9 87,1 8. 85.2 84,3 82.8 81.0 9 78.9 77,1 5,4 73,0 1. 4 70.2 8.7 67,7 66. 4 
77.0 77. 1 77.2 77.1 77,0 76.9 76.9 76.8 76.9 77.6 77.S ,4 79,0 7 81,1 -BZf 8~~_ ,85,4 . 87.0 87.6 86.7 5.7 84,8 3,6 1.8 80.3 79,2 7,8 7.8 7 .8~. .0 68,9 67,9 67.2 

77.8 77,8 77.7 77.6 77.4 77.5 77,S 77.6 77!)' , 78,9 79,6 , 81.~-----s3.1 ~ 8 .., ,,87,1 o~ , 87.1 86,4 85.3 84.2 82.4 80,7 179 .5 78,3 76.7;, 74,4 72,3 ,3 69.2 67.7 68,0 
.4 18,6 ---'8.5 18,4 7!V lAO 78.:1. 78,2 7B,Z-- 78.6 :79.2 , 81.0 81,].--------- 83.5 5,0 . 8~.'T M 88,7 0 87.0 8. 85.0 83,3 81.5 OJ 79,1 77.3 75.0 7. 71.0 69,S 68.2 68,0 

79,0 79,3 79,3 79.2 78.7 78,6 78,8 78.8 78.9 79.0 79 8 ,~81.5 , 84 85,6 ~8 , 88.7 89.2 88.7 87,5 86.9 ~5.7 84. 82fO 80.7 0 79.5 7~7 75,9 73,7 71.5 69.6 69,2 68,9 
o 9 79,6 79,1 79,3 79.4 79.5 79.7 ,,81.2 . 83.0 , 8 . 87.5 ,0 89.3 89,5 89.5 88. 87.4 86, 85.° 82.9 81.2 79,9 78.6 7 74,2 72.0 70,2 69.3 65,0 

,6 80.7 80,7 9 7 9 -80 ' 0,8 8,~a- ,7 83.7_ ,9 . 8 ,2-- 9,3 89.1 8 , 86.8 .7 8 .7 1.7 80,2 78.8 . 75.2 72,7 70.8 70,4-
81.4 81,4 81.3 80.7 0.5 80.6 81,0 81,5 ~ 83,4 ~ 85,S ,9 . 89.7 0.7 91.0 90.8 ,8 88.9 7.4 86.5 84.6 82,3 ~80.6 796 77,2 75,6 73.1 70.8 

, 81.7 81. 1 80,9 81. 1 81,6 8Z:-~3.0 8 0 87,8,1, 91,5 91.8 91.4 90.7 89.3 88,4 87,1 5.3 3.3 81.3. 76.2 75.1 72,1 
82.7 82.8 82,9 82, 1J! 81.5 81.7 _~ 82,7~3.7 ' 85.6. 89,6 .9-' 91~-92:3---c-~_~_~J,8 9. 89,2 .9 86,\ 84. 81.9 ,4- 76,4 75,1 73.7 

83,4 83.5 83.5 82,8 82.3 82. 4 .:.c----s2,9 83.3 , 85.2 . 87,6----"0 ,0 9 91.7 _~ 93.3 93,3 92,4 \~90.7 9.9 88,6 ~ 86,8 ~ 84.9 82.8 81. 1 80,3 75.2 
. --8-~ 83,S 83.2 83.2 83,S 84 Q~.7 8 7,2 ~ 89.5 , 9 , 93,0 938 91,2 - 93.2 1.7 90,5 '\9. 89,6 8.8 ~O,9 . 81.7 80,4 

84,9 '84.9 8~ 81) 64' 84.3 "34.8 85,S , 87,8 9,1 9 90.9 ~93 8 4',1 94.9 9, 92.6 91,2 V 88.7 8 84,6 83.1 80.5 
85.6 85,6 85,2 85,0 85.1 85. 1 85,5.---Be. 7,3 , 189,5 . 91.6 .9 , 95.5 9 9 95,4 .6 9 90.6 89,3 87. 85,4 83.3 81.5 

6.3 86,2 86.1 B59 85,8 85 9 136,3 --s6,9 87.7 9.0~91.6 -9.C 93.5 -.8 9 , . 94,9 92.1 91~4 90 7 88.7 87,2 83.2 82,2 
86,8 86.8 86.1 86.7 86,9 87.1 87,6 89,6 1,3 I ,2 93,3 95,4, 97.6 97,5 9 0 9 9 92. . 89.7 88,3 84,7 

87,S 87.6 87.5 87.7 87.5 879 , 89.5 , 917.0 ,0 9, 97.3 ~~97.3 95.0 93. 2 ,9 90,9 88.3 84.0 
88,4 88.:! e~. , 89.2 9 1,0 ~ 93.7 5,2 95 9 ~9 9a.9 99,4 98. ~6, 9 92,4 90.9 89.2 

89,1 89.0 89,4 89,S 89,4 899 __ 90 91.5.________93.1 _J ~ 97.5 , 99,4 . -100 ,6 , 94.4 91.2 91,0 
o 89.7N 2639-000 §5,5 90.1 ...r-~91,1 91,3 ~ 93,? ,1 '1 97,1_ 98,6 9,3 , 1.0 100,8 99,0 96.6~95'5 91. 6 90.1 

" 919 90,9 2.9. 957 4 . 99,6 m':"7 1Sl2.-O--------~8 ,3 97,6 9.0 94.3 
91,4 91.6 9 9 ,~ 92.7 93.2 9zt:7 _~, ' 99,6 . 1.1 101.8~9 10~ 1,5 99.2 9. 5.4 

. ' 92.9 93,4 93.4 93 95.3~.0....." . 101.5 .3------~103,5 10. 102,5 100.5 97.1 
93,1 92,9 93.7 g~ " 95~ 97B"'~7 1.3 , 103,3 103,6 l("1A.'l'~.2 104.1 101.4 99. 7 

.1..._ 93.7 93~~6-95.0 95.7 ~ .-9&~100:? 1. ~.J-G4.6 la4,6~-105.8 105,6 102,1 100,1 
94~ 95.4 9 ~ 97~9,2 ~5 .3 ,4' 105.5 105.6 ~' 106.0- 106,1 103.3 

f--9B"',no195.5 ~ ,8 97.3 ~_lQ.Q..O-: o. 1, 5,~~W6-;-e----l070 107,5 107.8 106.4 105.2 
, --------so.S 97.6 __ ~'99,5 . ' .5 ' 96,6 -107.71 . 108.7 109.7 105,9 

97. 1 97.6 . ~9'1 . 10 ,5 rO&,.3-------1078 lOa.. 9.6 109,3 110.5 108,5 
9 " 99.5 .3. ~,-o -- 0'9.2 109,2 111.0 110.6 109.7 

99. 1 10 ,0 101 04- 5,6 .4 , .1 111.6 111.3 111.1 
99,7 , 10 ' W5:O ' 1. 112.5 112.4 11.6 111.5 

101,2 . 1.Q4..-2------r-rr5)~.Q&l---:--- ,2 , 113.9113.4112,1 OJ 

~o 3,0 WOol..---1. ~~ 12.7 115.1 114.4 114.4 l-
. ~037 05 77 __________ '\'\ 113.4 115,4 115.8 115,2 W 

, 1, 1. ,6- 113.8 116,3 116.2 114.0 W 
1057 . ,2 3,8115,0116.2116.6 I 

1077 9,6 114,7 115,8 117,5 116.1 (j) 

, ' , 115,1115.9 115,2 
,2 =*1'1.5 --1--1,5 115.2 113.5 

w 
z 
:J 

+ 

200 o 200 400 600 ~13,9 115,3 
~gg 115.2 115.8 

~~ 116V 6,4 
116.0 (0 

o 
o 
o 

o 
o 
o 
~ 

~~~~·~~2~~J~~t __ ~!~~1 
~ 

w w 

w " ~ 
w 

SCALE IN FEET 

+ 

o 
o 
o 

~ 
~ 

w 

+ 

o 
8 
~ 
~ 

w 

N 2,639,000 

U, S. ARMY 

150'20'W -is 149'40'W , f, 
c" 
!) 

61'2C'N -·---~-0 - ----. 
( KNIK /~"'[AGL:: Q-

"" i:? 

\ 

SHE T AR!l.1/ ~ R, 

~---=----:.=.+--, I / 

-~---___ RC""C,'- CAIRN PT, 

"---I--.-I-'",?-'t-- \S ' POA APPRC>rn-=< 
, /SHIP' :-t\'-(. 

_ '" 
., 

-c,\ WGRONZ,o' PI, WOFWNZOF 

\~\>'Y R'N.kGC~ 1 
~---p~~--~--+---4---

GLENt~ 

PORT OF 
ANCHORAGE 

NOAA TIDE STATION 
94-55920 

FIRE INOA< TIDE 
ISLAND 9L55912 

ANCHORAGE STATION 

~ 

PT. POSSESSION 

PT, 
CA'-!IPBELL 

VICI N II Y Ivl/"P 
5 1 0 15 

~1IIIIIIII1 ___ IIIIIIIIIIIIIIII~l 51'OO'N --
o 

SCALE IN MILES 

NOTES 

1. HORI~,ONTAL CONT~,OL IS ALASKA STATE PLANE, ZONE 4, NAD83 IN U,S, SURVEY FEET HOLDING USACE 
SBC N END 1978 AS N 2,646,652,19, E 1,660,582.43 AND USACE SBC "s END 1978" AS N 
2,644,298,25, E 1,659,725.47. 

2. VERTICAL CONTROL IS ME!'N-LOWER-LOW-WATER (MLLW ~ 0,0') IN U.S, SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM 9455920 ANCHORAGE, KNIK ARM, COOK INLET ALASKA" PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36,82' AND NOAAiNOS TIDAL DATUM "9455912 
~'~iE '~)ND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" PS 28,41 '. (SEE 

3, THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007. SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 DEGREE BEAMS). POSITIONING, VESSEL AlTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL AlTITUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MSi RTK BASE 
RECEIVER SET AT "TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING. SOUND VELOCI1Y WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWAR 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6 1) 

E, 

SOFTWARE. . 
4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BPSED ON RTK MLLW TIDE DATUM AT 

THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATPSET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOAA/NOS 9455912), THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE, THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT :"3 73' 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL . , 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN TH 
TIDAL BENCH MAR~S UTILIZED TO DEFINE THE VERTICAL DATUM, THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0,0 EXTENDING TO AN ADJUSTMENT OF +3.73' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1). 

5, SOUNDINGS ARE IN U.S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY . 
7, NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY, 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERUNE 

COR, NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865,50 1,613,018,09 0+00 CENTERLINE WORONZOF RANGELINE 

E 

CL2 2,628,048.21 1,619,409,58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,188.27 1,640,441,44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712,17 1,650,169,36 403+50 POA APPROACH 

CL5 2,644,429,31 1,655,293,53 461 +50 CENTERLINE POA APPROACH 

CHANNEL UMITS 

COR, NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365.51 1,612,925,56 NC6 2,638,711,03 1,640,626.80 

NC2 2,628,534.04 1,619,240.43 NC7 2,642,189,38 1,649,983,88 

NC3 2,639,665,52 1,640 256.07 NC8 2,644,878,56 1 655 055.31 

NC4 2,626,365.49 1,613,110,61 NC9 2,641,234,95 1,650,354,84 

NC5 2,627,562,38 1,619,578.73 NC10 2,643,980,06 1,655,531.75 

SURVEY UMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340.46 1,612,745.15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481,34 1,618,910.61 SL7 2,643,119,87 1,649,622.22 

SL3 2,640,596,07 1,639,894.63 SL8 2,645,754,53 1,654,590.82 

SL4 2,625,390,54 1,613,291.02 SL9 2,640,304.46 1,650,716.50 

SL5 2,626,615.08 1,619,908,55 SL1 0 2,643,104.09 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652,19 1,660,582,43 41.39 USACE SBC 

SEND 1978 2,644,295.69 1,659,728.19 40,37 USACE SBC 

TERRA-9 2005 2,644,992,51 1,660,164,06 80,38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656,922.51 39,93 USACE SAC 

EQ-1 2,629,995.41 1,643,787.75 

VAN DUSEN GPS 1986 2,621,198.82 1,648,753,69 NGS SBC 

AWWU 1994 2,629,310,76 1,635,837,68 3" ALCAP 

NOM/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 

TIDAL 16 1966 2,644,293 1,659,727 40,53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 

NOM/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 

BM 13 1974 2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBe 

RIFE 1960 2,620,520 1,604,180 29.99 USCGS TRI-STA SBC 

CONTRACT NO. W911KB-07-D-0005 

CONTRACTOR .~~T~ER~RA~~S~UR~V~E~Y~S,~LL~C~ ________________ __ 
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NOTES 

1. HORIZONTAL CONTROL IS ALASKA STATE PLANE ZONE 4 NAD83 IN U.S. SURVEY FEET HOLDING USACE 
SBC "N END 1978" AS N 2,646,652.19, E 1,660,582.43 AND USACE SBC "s END 1978" AS N 
2,644,298.25, E 1,659,725.47. 

2. VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U.S. SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, ALASKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOAA/NOS TIDAL DATUM "9455912 
~1~iE I~)ND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28.41 '. (SEE 

3. THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007. SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTI BEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 DEGREE BEAMS). POSITIONING, VESSEL ATTITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APPLANIX POS M/V INERTIAL ATTITUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROADCAST FROM A TRIMBLE 7400MS' RTK BASE 
RECEIVER SET AT "TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMI'NISTRATION 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTIO~I WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6 1) . 
SOFTWARE. . 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE ISLAND (NOAA/NOS 9455912). THIS "TILTED PLANE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE ADJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE ISLAND AT :"373' 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPOLATION VERTICAL . . 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0.0' EXTENDING TO AN ADJUSTMENT OF +3.73' AT FIRE ISLAND (SEE DIAGRAM SHEET 
1 ). 

5. SOUNDINGS ARE IN U.S. SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY . 
7. NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY. 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERLINE 

COR. NORTHING EASTING STATION DESCRIPTION 

CL 1 2,626,865.50 1,613,018.09 0+00 CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048.21 1,619,409.58 65+00 WORONZOF /FIRE ISLAND RANGELINE INTERSECTION 

CL3 2,639,188.27 1,640,441.44 303+00 FIRE ISLAND/TRANSITION TO POA APPROACH 

CL4 2,641,712.17 1,650,169.36 403+50 POA APPROACH 
CL5 2,644,429.31 1,655,293.53 461+50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365.51 1,612,925.56 NC6 2,638,711.03 1,640,626.80 

NC2 2,628,534.04 1,619 240.43 NC7 2,642,189.38 1,649,983.88 

NC3 2,639,665.52 1 640256.07 NC8 2,644,878.56 1,655,055.31 
NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,650,354.84 

NC5 2,627,562.38 1,619,578.73 NC10 2,643,980.06 1,655,531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340.46 1,612,745.15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481.34 1,618,910.61 SL7 2,643,119.87 1,649,622.22 

SL3 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590.82 

SL4 2,625,390.54 1,613,291.02 SL9 2,640,304.46 1,650,716.50 

SL5 2,626,615.08 1,619,908.55 SL1 0 2,643,104.09 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652.19 1,660,582.43 41.39 USACE SBC 

SEND 1978 2,644,295.69 1,659,728.19 40.37 USACE SBC 

TERRA-9 2005 2,644,992.51 1,660,164.06 80.38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656,922.51 39.93 USACE SAC 
EO-l 2,629,995.41 1,643,787.75 
VAN DUSEN GPS 1986 2,621,198.82 1,648,753.69 NGS SBC 
AWWU 1994 2,629,310.76 1,635,837.68 3" ALCAP 

NOAA/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 
TIDAL 16 1966 2,644,293 1,659,727 40.53 USCGS BENCH MARK SBC 
B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK sac 

BM 13 1974 
RIFE 1960 

CONTRACTOR 
CITY PALMER 

SURVEYED: 

SC/SM/CM 

S. LEATHAM 

KDW 

NOAA/NOS TIDAL BENCH MARKS AT FIRE ISLAND 9455912 
2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK sac 
2,620,520 1,604,180 29.99 USCGS TRI-STA sac 

CONTRACT NO. W911KB-07-D-0005 

TERRA SURVEYS, LLC 

STATE 

ALASKA DISTRICT 
CORPS OF ENGINEERS 

ANCHORAGE, ALASKA 

ALASKA 

ANCHORAGE, ALASKA 
COOK INLET NAVIGATION CHANNEL 

PROJECT CONDITION SURVEY 
AUGUST 17-20, 2007 
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NOTES 

1. HORIZONTAL CONTROL IS A~SKA STATE P~NE, ZONE 4, NAD83 IN U.S. SURVEY FEET HOLDING USACE 
SBC "N END 1978" AS N 2,646,652,19, E 1,660,582.43 AND USACE SBC "s END 1978" AS N 
2,644,298,25, E 1,659,725.47. 

2. VERTICAL CONTROL IS MEAN-LOWER-LOW-WATER (MLLW ~ 0.0') IN U.S. SURVEY FEET BASED ON 
NOAA/NOS TIDAL DATUM "9455920 ANCHORAGE, KNIK ARM, COOK INLET, A~SKA", PUBLISHED 
04/21/2003, HOLDING USCGS SBC "B 75 1964" AS 36.82' AND NOAA/NOS TIDAL DATUM "9455912 
FIRE IS~ND, ALASKA", PUBLISHED OS/21/2004, HOLDING NOS SBC "BM 13 1974" AS 28.41'. (SEE 
NOTE 4) 

3, THIS SURVEY WAS CONDUCTED AUGUST 17-20, 2007, SOUNDINGS WERE COLLECTED USING A RESON 
SEABAT 8101 MULTIBEAM ECHOSOUNDER SYSTEM WITH A 240kHZ, 150 DEGREE SWATH-WIDTH 
TRANSDUCER (101 - 1.5 DEGREE BEAMS). POSITIONING, VESSEL ATIITUDE, HEADING AND TIDES WERE 
PROVIDED IN REAL-TIME USING AN APP~NIX POS M/V INERTIAL ATiiTUDE AND POSITIONING SYSTEM 
OPERATING ON KINEMATIC GPS CORRECTIONS BROAOCAST FROM A TRIMBLE 74DOMSi RTK BASE 
RECEIVER SET AT "TERRA-9 2005", LOCATED ATOP THE PORT OF ANCHORAGE ADMINISTRATION 
BUILDING. SOUND VELOCITY WAS MEASURED AND APPLIED USING AN ODOM DIGI-BAR PRO SOUND 
VELOCITY PROFILER DEPLOYED DURING THE SURVEY. REAL-TIME-KINEMATIC HEIGHT VALUES WERE 
CALIBRATED TO DIRECT MANUAL TIDE OBSERVATIONS HOLDING USCGS SBC "B 75 1964" LOCATED AT 
NOAA/NOS TIDE STATION "9455920" AT THE PORT OF ANCHORAGE (SEE NOTE 4). SURVEY LINE 
NAVIGATION AND DATA COLLECTION WERE CONDUCTED USING QPS QINSY (V7.5) INTEGRATED SOFTWARE. 
DATA PROCESSING WAS PERFORMED USING A COMBINATION OF QPS QINSY AND CARIS HIPS (V6.1) 
SOFTWARE. 

4. THE SURVEY AND THE PRELIMINARY PROCESSED DATASET WAS BASED ON RTK MLLW TIDE DATUM AT 
THE PORT OF ANCHORAGE AS NOTED ABOVE. THE FINAL DATASET WAS ADJUSTED TO REFLECT THE 
DIFFERENCE IN TIDE DATUM VALUES AT THE PORT OF ANCHORAGE (NOAA/NOS 9455920) AND THE 
TIDE DATUM VALUES AT FIRE IS~ND (NOAA/NOS 9455912). THIS "TILTED P~NE" ADJUSTMENT WAS 
PERFORMED TO PROVIDE A UNIFORM MLLW BASED APPROACH FROM THE WEST END OF THE COOK 
INLET NAVIGATION CHANNEL INTO THE PORT OF ANCHORAGE. THE AOJUSTMENT IS BASED ON 
OBSERVED RTK HEIGHT VALUES MEASURED AT BOTH NOAA/NOS TIDE STATIONS LISTED ABOVE. THE 
OBSERVED RTK DIFFERENCE HOLDS THE PORT OF ANCHORAGE AT 0.0' AND FIRE IS~ND AT -3.73', 
THE ADJUSTMENT WAS PERFORMED USING A PROPRIETARY "LINEAR INTERPO~TION VERTICAL 
ADJUSTMENT ROUTINE" RAISING ALL SOUNDINGS PROPORTIONATELY ALONG THE DISTANCE BETWEEN THE 
TIDAL BENCH MARKS UTILIZED TO DEFINE THE VERTICAL DATUM. THE ADJUSTMENT AT THE PORT OF 
ANCHORAGE IS 0.0' EXTENDING TO AN ADJUSTMENT OF +3.73' AT FIRE IS~ND (SEE DIAGRAM SHEET 
1 ). 

5. SOUNDINGS ARE IN U,S, SURVEY FEET AND ARE MINUS UNLESS NOTED OTHERWISE. 
6. THIS DRAWING IS INDICATIVE OF CONDITIONS AT THE TIME OF SURVEY. 
7, NO NEW HORIZONTAL OR VERTICAL CONTROL MONUMENTS WERE ESTABLISHED DURING THIS SURVEY. 

COOK INLET NAVIGATION CHANNEL COORDINATES 

CHANNEL CENTERUNE 

COR, NORTHING EASTING STATION DESCRIPTION 

CL 1 '2,626,865.50 1,613018.09 O+OD CENTERLINE WORONZOF RANGELINE 

CL2 2,628,048.21 1,619,409.58 65+00 WORONZOF /FIRE IS~ND RANGELINE INTERSECTION 

CL3 2,639,188.27 1,640,441.44 303+00 FIRE IS~ND/TRANSITION TO POA APPROACH 

CL4 2,641,712.17 1 650,169.36 403+50 POA APPROACH 

CL5 2,644,429.31 1,655,293.53 461 +50 CENTERLINE POA APPROACH 

CHANNEL LIMITS 

COR. NORTHING EASTING STATION COR. NORTHING EASTING STATION 

NC1 2,627,365,51 1,612,925.56 NC6 2,638,711,03 1,64D,626,80 

NC2 2,628,534,04 1,619,240.43 NC7 2,642,189.38 1,649,983.88 

NC3 2,639,665.52 1,640,256.07 NC8 2,644,878,56 1,655,055.31 

NC4 2,626,365.49 1,613,110.61 NC9 2,641,234.95 1,65D,354,84 

NC5 2,627,562.38 1,619,578,73 NC10 2,643,980.06 1,655,531.75 

SURVEY LIMITS 

CORNER NORTHING EASTING CORNER NORTHING EASTING 

SL 1 2,628,340,46 1,612,745,15 SL6 2,637,780.48 1,640,988.24 

SL2 2,629,481,34 1,618,910,61 SL7 2,643,119.87 1,649,622.22 

SL3 2,640,596.07 1,639,894.63 SL8 2,645,754.53 1,654,590,82 

SL4 2,625,390.54 1,613,291.02 SL9 2,640,304.46 1,65D,716.50 

SL5 2,626,615.08 1,619,908.55 SL1 0 2,643,104,09 1,655,996.24 

CONTROL COORDINATES 

STATION NORTHING EASTING ELEVATION DESCRIPTION 

N END 1978 2,646,652.19 1,660,582.43 41.39 USACE SBC 

~S~E~N~D~1~9~7~8~-----+~2~,~64~4~,=29;5;.~6~9~~1~,6~5~9~,7~2~8~.1~9~+_;40~,~3~7--~U~SA~CE SBC 
TERRA-9 20D5 2,644,992.51 1,660,164,06 8D,38 PORT OFFICE ANT. MOUNT 

PORT 1989 2,639,936.64 1,656,922.51 39,93 USACE SAC 

EQ-1 2,629,995.41 1,643.787,75 

VAN DUSEN GPS 1986 2,621,198.82 1,648,753,69 NGS SBC 
AWWU 1994 2,629,310.76 1,635,837,68 3" ALCAP 

NOAA/NOS TIDAL BENCH MARKS AT THE PORT OF ANCHORAGE 9455920 
TIDAL 16 1966 2,644,293 1,659,727 40.53 USCGS BENCH MARK SBC 

B 75 1964 2,644,598 1,660,095 36.82 USCGS BENCH MARK SBC 
NOAA/NOS TIDAL BENCH MARKS AT FIRE IS~ND 9455912 

BM 13 1974 2,620,685 1,605,138 28.41 NOS TIDAL BENCH MARK SBC 

RIFE 1960 2,620,520 1,604,180 29.99 USCGS TRI-STA SBC 

CONTRACT NO, W911KB-07-D-0005 
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CITY _ PALMER STATE 

ALASKA DISTRICT 
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