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State_______ WASHINGION
General locality PUGET-SOUND JOoM/EALTY TMLET
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Scale____1:10,000 Date of survey _ 1966 =26 -
Instructions dated __11 Jamary 1964 Project No. _____OPR-412

Vessel USC&GSS BOWIE (CSS-26)

James G, Grunwell, LCDR, USESSA, 0O, BOWIE
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DESCRIPTIVE REPORT TO ACCOMPANY HYDROGRAPHIC SURVEY H-8910
(FIELD NUMBER BO-10-1-66)
SCALE - 1:10,000
1966
USC&GSS BOWIE (CSS-26)
JAMES G. GRUNWELL, LCDR, USESSA

A. PROJECT

Boat sheet H-8910 (BO-10-1-66) is sheet "E" of project instructions

entitled OPR-412, PORT TOWNSEND, ADMIRALTY INLET AND VICINITY dated

11 Jamuary 1966, No supplemental instructions were issued affecting
the project itself, other than those dated 15 June 1966.

v

L

B. AREA SURVEYED

The area covered by H-8910 (BO=10=1=66) mcludes the portion of Port
Townsend Bay, Washington south of Latitude 1,8° » all of Oak Bay,
all of Kilisut Harbor and some area along the no hern border of
Marrowstone Island, Washington,

overfs o oTroriz. -
This sheet mkaM»—v&%h the following prior surveys:

85/6
H-6+86  1:10,000 1942
H-6757 *  1:5,000 1942
H-6618 - 1:5,000 1940
H-6193.  1:5,000 1937
H-1729  1:20,000 1885
H-3767  1:10,000 1915

H-1482A  1:10,000 1880 - |
Corps of Engineers Survey File Number D-1-6-59 3/0-' EFEY/ ) Z‘/f/?(&f) !

This sheet also junctions with contemporary surveys H-8911 (BO-10-2-66) \
and H-8912 (BO-10-3-66), j

C. SOUNDING VESSEL

The area of BO-10=1-66 was done by USC&GSS BOWIE's Launch #95 and the .~ !
shoreline work and verification was done by skiff, Blue day letters !
identify launch work and green day letters identify skiff work.

D. SOUNDING EQUIPMENT

The entire area of this sheet was sounded with one Raytheon DE-723 fathometer
serial number 936 in water that never exceeded twenty fathoms. The echo /
sounding machine's operation was based on a speed of 800 fathoms per second.

The machine worked perfectly throughout the survey. Echo sounding corrections

-1-



were determined from bar checks taken daily and from a Nansen bottle
cast taken in the area (see "Abstract of Corrections to Echo Soundings"
in appendix).,

)
E. OSMOOTH SHEET

A
The smooth sheetZwas projected by computer plotter at Pacific Marine v

Center as was the boat sheet (see copy of request sheet form in appendix).
F. CONTROL

The horizontal control for hydrograpﬁy was obtained by the usual methods,

These included use of triangulation stations in the area and photogrammetric .~

and hydrographic means, After corrections were applied, all methods checked.

All hydrographic positions were determined from visual control by the three-
point sextant fix. No electronic control was used,

The photogrammetric compilations used for transfer of signals included the
following:

T-12056 (From 1960 Photography)
712057 n |
T-12063 " v’
12064 "

G. SHORELINE

A1l shoreline was obtained from the photogrammetric compilations listed %
above under JControl", Sufficient soundings were taken near the shore

to defifi§jthe low-water line.

It should be noted that the logboom area offshore from station KED is
constantly changing in size and shape. "

H,. CROSSLINES

The percentage of crosslines was about 10% which was sufficient for the o
area, All crosslines checked very well,
I. JUNCTIONS

Junctions with all prior and contemporary surveys agreed (see paragraph "B",
"Area Surveyed"), See Lev/icw par 5

J. COMPARISON WITH PRIOR SURVEYS

There were no presurvey items on this sheet, Soundings on this survey agree

well with all prior surveys. No differences could be found of any magnitude ¥~

(see paragraph "B", "Area Surveyed" for list of prior surveys).




5p- V224

The United States Corps of Engineers Survey of 22 October 1965, scale
1" = 200', File Mumber D-1-6-59, done in the waterway connecting Oak »~
Bay and Port Townsend Bay, checked well with this survey's findings
{see—copy—in-appeondix),

K. COMPARISON WITH THE CHART

The largest scale chart of the area surveyed is C&GS 6405, scale 1:20,000,
9th Edition, 9 October 1964, No significant changes were found in the v
project area in soundings or shoreline. See Leureun e 74

L. ADEQUACY OF SURVEY

The survey is complete insofar as soundings and shoreline are concerned.
All lights and buoys have been either located correctly prior to the

survey, or, in the case of Oak Bay Light, during the survey. Cable areas
were not checked with sextant fixes but appear to be correct as shown on
the latest C&GS charts., Also, the overhead power cable and bridge
clearances at Port Townsend Canal were not checked; however, there will

be no change from the present charted information.

M. AIDS TO NAVIGATION

This survey had no aids to navigation not already located on present charts, v/

The fifteen buoys in the entrance to Kilisut Harbor were checked and found e
to be in agreement with the latest edition of the Light List (1966) and the
latest large scale chart (C&GS 6405)% These are the only floating aids on

this sheet, X Seeloavew 7D

Walan Point Light, Kala Point Light, Oak Bay Light, and Port Townsend Canal
Light are the four fixed aids to navigation on this survey. Kala Point Light
and Oak Bay Light are located as intersection triangulation stations., Walan
Point Light is located on photogrammetric compilation T-12057 and Port v
Townsend Canal Light is on T=-12064. All check with the 1966 Light List with
the exception of Oak Bay Light which has been rebuilt and was located during
this survey by triangulation (see appendix for computations).

' N. STATISTICS

Launch #95 had a total of 2523 visual fixes and 321.3 miles of hydro. The
skiff had an additional 785 fixes, all detached positions for rocks and /
shoreline. The survey covered about eleven square miles of water surface,

A total of eighty bottom samples were taken,

0. MISCELLANEOUS

No additional scientific or practical information resulted from this survey _
which has not been previously mentioned,




P. RECOMMENDATIONS

This survey is complete and needs no further investigation or survey,

Q. REFERENCES TO REPORTS

No reports were submitted which are not part of the survey records, v

Whloir, U, PLAS

NS USESIS
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Coast & Geodetic Survey.
Triangulation Sketch
Oak Bay Washington

- Oct ' 1966

. Project OPR-412

- J.G, Grunwell Chief of Party
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FOorMm 157 U.S. DEPARTMENT OF COMMERCE INTERSECTED STATION
(3-61) COAST AND GEODETIC SURVEY
, Q_(( Pa., Llf/\‘r ( > lq(a(a
. ) STATE
’ POSITION OF INTERSECTED STATION Wl nebe s ol
. . S | a0 A
(Planes Coordinates) ZONE
‘ » }\S [} v'{";n

I hOTE: Whena;, &3 ocly is less thaa 1° from 0® or 180°, interchange x and y throughout and use tangents in place of cotangeats. ‘

[ -From ' ' - V3oV
| ) , ) @ °° &)
N,_'"27\0 4 'l. -
1brecre, ~2d 4 2 o9 46 Cot ay(4) O.Hos A 7% xy 1S4l 295, 9 y, 2377, (9/J g2
° ’ P 53] . (5) o 6
2¢c AL, 194l .‘fz 2 19 247 Cotaz(-) ]7. 39% GRE0 x3)527 Sin. LO y2.3%0; [26.93
' ' 8 - - , - B - 1-24-206
: Cot @;=Cot dp= J—Lf ol 9 4"{9 - e
a(IXDHBL) | poz I, (9~ - - __|
L 7 X'-'%gg- =‘>. ( =37 4 <9, 1-3'7 Y"‘Xx(l)'(l)" 379 Z-§9 260
=(4)%(5) H8)=(~ ) ZC,%/ £, 38,94 ~ e XX(4)-(b) if valuev(4) is smaller than (1)
M= 27309 361 .03
From (Check Computation) '
o . ” (1 _ @ — (2 N |
1. ORenme a3y @ (12 o0& 467 Cotald) M yes GI%5 X1 [ sdl, 295, (9 Y1_377 L%.22
' o ’ 22 (4) ’4 (5 ©) -
3 _Pofrars fuee) 199idy 335 1S S 7 Cot ag+) 2. 110 62HS x3 ], 53¢, ©35.93  y3 3%2 329. 63
dones ' (8) ' " o- 1-24-4d
 Cot &;=Cot ag= 714 65817 ©- [fr2HthE
ADXDHBH+) | no 418,19 7 . ‘ - , ~ 1
7 . XB = Jsay g9 7o YXWA= 379 239,/
9=(4) x(5) H6)=(+ ) 2 116, 502.21 Xx(4)~(b) , if value (4) is smaller than (1)
(M)=a=b = 2/7,_3_’0%7@2 -~ . :
SKETCH

‘N 2 E=\IA;3+AY?=. ‘O-"“{ -
} : X -x5 =(~) 3{%3(0 2
'Y-yx =(+V, ,, ES?. R -

.-rranasjg;%: 2.463 %82 7 . Is0-04 1

———

I LY - b7 SY-

-

o0
'

[ ’
HL os Ll(a =
Check Grid Az = _ Il‘L_ OS U Ca(l to Int. Sea.)

_X-x;(or Y =y1) $,140,. 2 :
D= '_l_jl__= : (Use Y-y;andCos
Sin a(orCos a, if Y-y, is ngf than X~x;)

1 S:.de Check = %"‘ 3 2°’. S
‘Signs of Tangent
and Cotangesnt 90°
COMPUTED BY CHECKED BY
. R, Me\b3 LLﬁ;yws-
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. U.S. DEPARTMENT OF COMMERCE
COAST AND GEODETIC SURVEY

FORM 742b
REV. APRIL 10838

GEODETIC POSITIONS FROM LAMBERT CGORDINATES

~~ (CALCULATING MACHINE COMPUTA‘!'IO?I)
‘ STATE'_ZONE \A{‘:‘\&L\\V\S“LOV\ = t\‘;’l_\v” l_—_ o. 171_‘[(‘/_5 2. OB%?O B
Stetion  Dall Rauy Liskt (., 1360
R P A
L c 2, 000, 000, 60 < Ry (9205 Q2% 4% ~
: z [E27. 489 .89 - Y 299,229, 26 —
¥'=z—C - H4¢2 54043 7 By—y 12 g2¢, 24 .23 7
tan §=z'+ (Ry—y) | 0.024506 S H 210 ’; 6 Soc,c, SR 7
. ” T,
0 ! 24 26,5213 aN=0+] %05, 1617
- ' o ? ”
cos 6 0. 9992 ¢,9 332 27° A - T3 28, /4,/'7
] ’
E=(Ey—y)+cos 6 | | ¥22 20%. =2 ~ | Central Meridian |20 50 06, oaao
[] . !’ -t
é Ly D e 7463 a=C.M.—Ar 122° 43" 25704
i
Station -
C R,
z y
=x—-C Ry—y Py
T {tan =2+ (Ry—y) 9 i
] ’ ” ”
0 ) Ar=0-+1
N cos 6 AA ) 7 77
R=(By—y)+cos 8 Central Meridian ° ' “
E ) Q ’ ” o ’ ”
¢ 2=C. M.—aA)N
Station
C - Ry
x Y
o=z—C Ry—y
tan 8=z’ (Ry—vy) 0 “
) ’ ” 77
0 Ar=0+1
(-] ’ ”
cos 8 Al
] BN [ 7 77
2= (Ry—y)+cos @ Central Meridian
) 7 77 (3] 7 77
¢ A=C, M.—Ax
Station
C R,
\-" :5 M y
- xl=x_0 Rb—y
i taa §=2'+ (Ry—v) 8 i
o ’ ” . ) . .. . ”
- A S AN=0+1
~ " . ) 7 77
ece § . AN .
R (Rb"'?/) cos 8 Central Mendxan ° ! ”
] ) ’ I T ) / N4
¢ A C M —M :
USCOMV-DC 5388
-22~ |
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UNITED STATES GOVERNMENT . © U.S. DEPARTMENT OF COMMERCE

COAS'I‘ AND GEODETIC SURVEY.

M emom ndum ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION

! The' Commanding Officer » \ , " DATE: January 20 1967
USC&GSS BOWIE ‘ :

In reply rcfcr to: ‘

C3311-9~- CSSA[
¢ Chief, Datum Planes Section L .
Oceanography Division

SUBJECT: Tide data, ProJect'OPR b2

In reply to your memorandum dated January 5, 1967, listed below
is the ‘proposed tide station zoning for the above project°-‘ :

Sheet No. - Tlde Station
BO 10-1-66 " Port Townsend
(Southward M ) . |
BO 10-1-66 (Oak Bay) ' -Bush Point =
~ BO 10-2-66 " - o Marrowstone Island or Bush

Point Tide at Bush Point .
“1is £ hour later with no cor-
rection for range. .

' BO 10-3-66 | Bush Point
(South to 48° Lat. ) o

BO 10-3:66 . . Hansville
(South of ‘48° Lat ) . Zero time correction
, : - 0.95 Range Ratio

The hourly heights on hand from the respective gages should'be -
used for obtalning tide reducers. Any missing tides that are
necessary to process the hydrographic sheets may be requested

- from this Office. ‘ _

For your convenience there are listed below the planes of ,
reference on the tide staffs. . ‘ v ‘ ,

Location ' MLLW_ on Staff
Port Townsend . 2.2 feet
Marrowstone Island 3.2 "

" ' , ‘ . 1 7 l.l ’
Bush Point | %3 7o (Gage)

(Hansville'L - | Af. 4 8 o

L C Wharton 2'3:-.

BUY u.s. SAVINGS BONDS REGULARIEY ON THE PAYROLL SAVINGS PLAN

' “
. [

A San ey e e e g o e e e e

S

B asss 3

o




Project OPR 412 BOWIE 1966

Oceanographic Station Field Data

10 August 1966 Th.‘!.S station was occupied in the deepest part S
part of Admiralty Inlet, 'between Marrowstone Point and Lagoon Points '
All data, temperature salinity and depth was obtaindd by use of a
STD instrument, operated by peraonel of the Pacific Oceanoyaphic
Laboritories. ' , ,

Depth  Depth Temp. & nity |
Meters . Fathoms °C a%i

0 0.0 12,06 30, 16A
5 2,74 12,07 3015 .
10 5.46 12,04 ¢ 30,18 - ¢ !
20 ° '10.9 12,06  30.,15. © -
30 16.4.0 ©12,03 0 30,18
40 o 21.9 11063 o .30042
50 . . 27.3 - 11.58 30647
60 . 32,8 11,29  30.65
70 38,2  10.52 = 31.12
80 - 43,7 949 31.51
O .10 0.0  9.82 ° - 31.57. .
' 120 65.6 0 9.89 - 3156

130 - 711 9.82 = 31,58 .

140 S 766 . 9,77 31,63

150 - 82.0 9,76 - 31.65

160 87.5 ' 9,76 - 31,61

167 91.3 ' 9,75 © 31,63

' mhf

On the next page,:.'hhese velues are plotted and temperature a.nd
salinity are interpolated for selected mid lagrer depths. '

Layer Mid Temp. Sa%imty Layer ; Corr. Layer Depth
(fms)Depth Depth ¢ /oo  Velocity Factor. Corr, Corr, (i‘ms)

‘ _ . v
1.3-10 5:6 12,05¢ 30.164"1488.3,“mq,017é9'.;15o4s=>o.15/ i
110-20 7 15 12(03"%* 30,18.xv 1488,7 "’ 01757 ,1757.720,33 3% .
20-30 25 11,727 30,39V 1488,2/4% 01723 -2,1723:15:0450 . 57
30-40 35 10,767 30,847 1485.4ns7 ,01531620,1531 %100,65 ¢.x K
40-50 45 110,22 % 31,39 -3 1484.8 JO0L490 L1490 0,80 ;
: 50=60 55 . 9,96 931,53 .51 1484.1 W01442 1442 0,94
T 60-70 65 . 9.83-%31.,59 ~ 1484 01442 1442 1,09
’ :”-k'. 70-80 '75 ,9077 4 31062 ’ 1484.2 “‘001448 1448 1023
S 80=90 85 - 9.75 7 31.63 - 1484.5  LOL470 L1470 1.38
(D o0 95 975 3163 1484.9 - LO0L497 W1497 153
; 100112 105 9.75 31.64 1485.3 - 01518 ,1518 ' 1,68
110-120 115 9,75  31.64 1485.5 - 01538 ..1538  1.84

Echo Sounder Correction Report
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Echo Sounder Correction Report
Project _OFR'llZP BOWIE 1966 .

20 September 1966 This stetion was occupied between Lugoon
‘point and. Marrowstone Point, in Admirelty Inlet.,
‘observed the standard way using Nansen bottles and reversing .
thermometers. Specific Gravity was measured with hydrometers.

~ Bottle# Depth Temp.

. méters 9C¥

meewwewewawewe

Values for velocity computations are eb

0.0 10.56

5,0 10,56
10 10.56
20 10.48
" 30 . 10.52
40 10.34
50 10,15
60 9,88 .
100 9.74
120 10.54
140 9.87.
160 9.79
165 9.76

Specific Gravity

130218

1.0212
1.0218
1,0218

© 1.,0219

11,0218
1.0221

'1,0220

- 1,0222
1.0220
1.0217

- 1.0221
1.0218

-~ 1.0220

' graph on the following page.

Layer . Mid Jemp
Depth fms Depth G
1.3-5 3.7 10.7
10-26 15 10,5
40-50 45 9.7
£56-60 55 . 9.8

31,

sglinity
00 :

31.8
31.8°
31.8
31.8
31.7
31.7
31.7
31.7
3.6
31.5

Salinity.

/oo

31.6

30,8

. 31.8
31.6
31.7

. 31.6

31,7
31.8
32,0
31.8
31.8
31.7
31,7
32.2

Layer Gorr,
Velogcity A Factor
1485.6 .01545
148533 01524
1485.2 .01518
1484.8°  ,01490
1483.6 - ,01408

- 1483.,0 01367
1483.8 01421

O 148L44 0
01442

The station was

*Temperatufeé are
corrected to insitu.

Layer
Corr.

0762
1518 .
<1490
«1408
1367 .
o142
1463
1463

L2

- .mhf

sracted from the

t

Depth

Corr, Fms . .

0.0¢
0.13
0.28
0043
0.58

BN

[t
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MOTOR LAUNCH #95

From an abstract of the season's bar checks, the sounding error was
obtained. This error is.the draft error, velocity error, and instrument
error for the system. The trend of the error per test depth was used,
not the daily values. Also, we used the deeper values, for if the bar
is off to one side during the bar check, this will be displayed as a:
shoaler depth. ' '



BIB
BIS
BON
BOY
BUT
CAB
CLU
CcoD
CON
CoP
COR

CRY
CUR
DAW
DIA
DIF
DOT

DUM
EAT

END
ENT
FAR
FED
FEN
FIG
GAD
GET
GUP
HAG
HED

HIM
HOD
HUD
ICE

JUG

LIST OF STATIONS H-8910 (B0-10-1-66)

T-12056

T-12064

WALAN POINT 1941
T-12064

T=12057

T-12061

T-12064

Volume 1, Page 5
Volume 2, Page 3
T-12064

T-12057

Volume 6, Page 7
T=12064

Volume 1, Page 5
CLUMP 1943

Volume 8, Page 3
CONE 1915

T-12064

T-12064

Volume 10, Page 68
T-12057

T-12064

T-12056

INDIAN (U.S.E,) 1920
T-12057 :
Volume 3, Pages 10, 14, 41, 62
Volume 10, Page 68
T-12063

NAVY REAR 1941
Volume 1, Page 5
T-12064

T-12064

T-12064

Volume 1, Page 5
T-12064

T-12064

T-12057

Volume 2, Page 3
T-12064

GUPPY 1941

T-12063

Volume 10, Page 12
T-12064

T-12064

T-12064

POINT HUDSON LIGHT 1926
T-12063

T-12064

Volume 2, Page 3

-1,0-




KAL KALA POINT LIGHT 1961

KED T-12063

KEL T=-12057

KID Volume 8, Page 3
KOW SKOW 2 1941

LAN T-12057 (WALAN POINT LIGHT)
LAX T-1206L4

LET T-12063

LOG T-12064

MAG T-12063

MAR T-12057

MAX T-12064

MEL Volume 6, Page 37
MOW T-12057

MUM T-12064

NED Volume 2, Page 3
NOD Volume 2, Page 4
NON Volume 8, Page 3
NOR . T-12064

OAK OAK BAY LIGHT 1966
OBI T-12063

OCK ROCK 1941

OLD Volume 2, Page 4
OWN PORT TOWNSEND COURTHOUSE STEEPLE 1908
PAD T-12063

PIE T-12064

PIL T-12064,

POD T-12064

POI POINT (U.S.E.) 1915
POR PORT TOWNSEND NATIONAL PAPER PRODUCTS COMPANY, S.E. STACK, 1937
POT DEPOT 1941

RAM T-12064

RED DREDGE 1941

RIB T-12064

SAG T-12064

SHE T-12064

SHO SHOAL 1941

SIG T-1206L

SIS T-12057

SOL T-12064

SOw T-12064

STU T-12064

TAP T-12064

TEA Volume 5, Page 50
TIN T-12064

TRI T-12064

TUB T-12064

UNK T-12064

VAL T-12064

VET Volume 8, Page 3
VoL T-12064

WIT Volume 8, Page 3




WOG Volume 2, Page 4
YEL T~12064
ZAG T-12057

# These stations were not used for hydrographic control but may be
used in references,



APPROVAL SHEET

This survey, with associated records, is approved through 28 November 1966.

The survey is considered complete and adequate; no additional field work
is indicated as of this date,

Personal supervisiori of the survey work was very close, and the boat sheet
and sounding records were examined by me daily.

ames G Grunwell
CDR, USESSA
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H-8910

Tide Note

Port Townsend tides were used for reduction of soundings in Port Townsend
south of Latitude 48°06,30 through Port Townsend Canal,

Bush Point tides were used for the reduction of soundings in Oak Bay.

Mystery Bay tides were used for comparisons with Friday Harbor tides.,
Adjusted Friday Harbor tides were used for reduction of soundings in
Kilisut Harbor,
Adfed 11

The Port Townsend Tide station was located at the Union 0il Dock, Port < "333
Townsend, Washington at Latitude 48°06,95N and Longitude 122°44,97W., %:’,;"’
The gauge was a Porter-Fisher digital punch portable type, with a wooden
well attached to the oil dock., The staff was made of plastic scales attached
to the well. The 2.2 foot mark corresponded to MLLW, Hourly heights were
furnished by the Washington office. This station was in operation through-
out the times that hydrography was being accomplished on this survey P
(H=-8910). The time meridian used was 128°W (PST). Aﬂ:;;f

0 d'ﬂ b

The Bush Point Tide station was located on a small pier NE of Bush Point "
Light, Whidbey Island, Washington at Latitude 48°02,02N and Longitude
122°36.14W. The gauge was pressure recording type, 3.7 feet on the mari-~
gram corresponded to MLLW, The staff was made of plastic scales and was
attached to a pile and the 1.7 foot staff mark corresponded to MLLW.
Hourly heights were furnished by the Washington office. A range ratio of
1.17% and time retardation of 20 minutes was applied to obtain the tide
reducers for the soundings in Oak Bay. The Bush Point tide station was
in operation throughout the times that hydrography was being accomplished
on this survey (H-8910), The time meridian used was 120°W (PST).
AdSed 147

The Mystery Bay Tide station was located on Marrowstone Island on a small® ,ngggg
dock about Latitude 48°03.5 and Longitude 122°41,6, This station was cjéawgﬁﬁ
established in July of 1967 for the express purpose of making simultaneous r&7ew
comparisons with the Seattle and Friday Harbor tides.

The geographical structure of Kilisut Harbor greatly affects the tides,

a flact which did not become apparent until processing was well underway.
The field work was originally done on Port Townsend tide, which proved
unsa&isfactory. The tide reducers finally used for the smooth sheet
reduction of soundings are based on Friday Harbor tides adjusted for
height and time. See attached memorandum C3312-254-MCFOE, dated 12/7/67.
See attached comparison of reference planes and times of tides., Acceptable
crossings of the sounding lines in Kilisut Harbor have been achieved by
using the following Mystery Bay correctors as applied to Friday Harbor
tides.

HHW =22 Min, +0.5 feet
LHW =17 Min, +0.5 feet
HLW -25 Min. 0.0 feet
LLW +08 min. 0.0 feet

Time Meridians used are 120°W (PST).



Chief Processing Divialan 31 Jaly, 1867

Ce0e Hw@m

Tide Observation at Mystery Bay,Washington under OFR 412

Tide Observation data at Mystery Bay, Washington, under Phase OPR 412
are submitted herewith and are conszidered complete,

On 29 June, 1967, & bubbler tide gage was installed at the county dock
in Norland, Washingtom, Three new benchmarks were established with no
recovery or leveling accomplished to any existing marks. The closest
precise bench mark wes ¥.J miles away. Beeause of this distance facter,
it was felt that time would not allow the leweling to bs accomplished,

Upon inspection of the gage on 7 July, it was found that the regulator
had been smaghed by vandals, The gage was repaired and 18 days of good
data was obtained, On 24 July, the gage was discontinued and levels
run., The staff was found to have settled ,008 foot.

The following dats is submitteds

t. Harigram (Bubbler) 29 hme - 2 July, 1967

2. Beports tide station with copies

2. Form 258 leveling Record Tide Stations

2, Pages Time of HW and IWN for Mystery Bay tide observations

Walter P, Porster IX
C.0., Hodgson




rm)co.uu UNITED STATES GOVERN ENT S U.S. DEPARTMENT OF COMMERCE

L

FROM

SUBJECT:

 8312) use Bush Point.tides with -O 20 minutes in time

COAST AND GEODETIC SURVEY L !

‘Ao ko M emomndum Envmoummx. SCIENCE SERVICES ADMINISTRATTON |

1
H
t

|

I | .

Chief, Processing Division CF33 . :

Pacific Marine Center ’f | DATE: August 15, 1967
1801 Fairview Avenue, East _—
Seattle, Washington 98102 w In reply refer to:

Lo - o 1 €3311-115-MCFOE

A

Chief, Datum Planes Sectian - 3 ]
Oceanography Dlvision’ . ' : - : -

Tide Reducers,-OPR-412, Puget Sound

Reference is made to your memorandum dated August 8, 1967,
regarding the above subject.

The results of the tide observations obtained at Bush
Point and Hansville gives a difference in the time of the A
tide of aboutV% hour and a range difference of 1.2 feet, q 3%

Y
It is suggested that the following revised zoning be used Xﬁ :
for your sheet Junctions. The other proposed zoning de
outlined in our memorandum dated Jamuary 20, 1967, remains
in effect.

Vicinity of Oak Bay (Junction of Sheets 8910, 8911, and )

and 1.1 range ratio. Junction of Sheets 8911 and 8912
outside of Oak Bay use Bush Point tides with -0 lO minutes

in time and 1. l range ratio.

L. C. Wharton




rorm co-tn - UUNITED STATES GOVERNMENT U.S. DEPARTMENT OF COMMERCE
(rhis, By ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATICN

22 Memorandum GOAST AND GEODETIC SURVEY

TO. ‘ Director, Pacific Marine Center DATE: December 7, 1967
' Coast and Geodetic Survey
In reply refer to:

S C3312-25-MCFOE
- 'froM : Chief, Tides Section
) Oceanography Division

suBjecT: Mystery Bay, Washington, marigram
Your reference: CFS3 [060/03.3

The tids record has been compared with simultaneous
observations at Seattle and Friday Harbor. The diurnal
tidal pattern at Mystery Bay agrees very well with that
of Friday Harbor. The comparison with Seattle tides
brought out a variance lasting several days whenever the
moon is over the equator. Computed mean differences for
Mystery Bay, based on Seattle tides, are therefore not
really good. The enclosed table shows the results of our
computation. Planes for Mystery Bay were derived from ;
corparison with Friday Harbor tides and reduced to mean {
~values. All heights refer to lower low water. At Mystery i
Bay MLLW is 1.93 feet above the staff zero or 9.93 feet .

above the marigram zero. , '

o/‘ W7 7I/\5'{, (z . Zu),'t»n/rv 4
Martha A. Winn ‘
Enclosure p '*&/

e

BUY U.S. SAVINGS BONDS REGULARLY ON THE PAYROLL SAVINGS PLAN ‘
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. o o - PR R T S—



/59~
~ H.Jl
_, 02-
*utw
*JJI0D Ouryy
’ltl"r'lll‘aﬂ;.v‘v

0°0 0°0
€°0- g8°c
9°0- 9°s
9°'1- 9°9
Lee- S°6
6°2- 101
T°¢- €1t
*3J *9J

"AI0D ‘3  o[33®BOg

g+ ,0°0 0°0 0°0
8- 0°0 s°2 s'e
se- ~0°0 0°S 0°S9
2o gt 0°5
L1- S°0 €9 8°9
ce- ~ 80 o°L Sl
2e- ~5°0 Ll 2'g
"utu ‘33 "3 *3J

*IJI0) ewTy, ‘AI0D*GH  Joqaey LepTyy Leg Laeyshy

®PTL JO SOWT] Pus SeuUsBTd ©0UCIOIOY JO uos taeduoyn

L96T “) aequedoq

XHAHAS DILAAOAD ANV LSVOD



ForM C&GS-712 U.S. DEPARTMENT OF COMMERCE
(3-9-64) COAST AND GEODETIC SURVEY

TIDE NOTE FOR HYDROGRAPHIC SHEET

April 21, 1969

st oRexpREstaex  Pacific Marine Center

Plane of reference approved in
13 volumes of sounding records for

HYDROGRAPHIC SHEET 8910

Locality: Port Townsend, Washington

Chief of Party: J, C, Grunwell, (1966
Plane of reference is mean lower low water
Tide Station Used (Form C&GS-681):

Port Townsend, Washington
Bush Point, Washington

~

Height of Mean High Water above Plane of Reference is as follows:

Port Townsend 7.9 feet
Bush Point 8.2 "
Remarks

Z‘é Chief, Tlde;‘lnd Currents Branch

USCOMM-DC 6680-P64



H-8910

Smooth Plotter's Note

Shorelines on the smooth sheet were obtained from the manuscripts as listed
in Paragraph F of the field party's report. These manuscripts are based

on photography of September 1960, Minor details of docks and piers were
updated from photographs taken August 15, 1965.

The 15 buoys in the entrance channel of Kilisut Harbor are listed in the
1970 edition, Coast Guard Light List, Vol. III, The placement of these
buoys have been compared with that shown on Chart 6405, 1lth Editionm,
December 30, 1968,

Respectfully Submitted,

N. Lestenkof
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rorM CLGS-946
(REV. 11-68)
(PRESC. BY
HYDROG RAPHIC
MANUAL 20-2,
6-04, 7-13)

U.S. DEPARTMENT OF COMMERCE
ENVIRONMEN TAL SCIENCE SERVICES ADMINISTRATION
AST AND GEODETIC SURVEY
NAUTICAI. CHART DIVISION

HYDROGRAPHIC SURVEY STATISTICS
HYDROGRAPHIC SURVEY No. _82/0

RECORDS ACCOMPANYING SURVEY: To be completed when survey is registered.

POSITIONS ON SHEET

POSITIONS CHECKED

VERIFICATION

RECORD DESCRIPTION AMOUNT RECORD DESCRIPTION AMOUNT
SMOOTH SHEET / BOAT SHEETS /
DESCRIPTIVE REPORT / OVERLAYS O
DEPTH HORIZ. CONT. ABSTRACTS/
DESCRIPTION RECORDS RECORDS PRINTOUTS TAPE ROLLS PUNCHED CARDS DOCU:ECNETS
ENVELOPES
CAHIERS /
VOLUMES /3
T-SHEET PRINTS (List
e 7'/2054 /2057, J-r2063 ) and J=/20 &4
SPECIAL REPORTS (List)
‘ OFFICE PROCESSING ACTIVITIES
The following statistics will be submitted with the cartographer’s report on the survey
AMOUNTS
PROCESSING ACTIVITY SRE-
VERIFICATION REVIEW TQTALS

SIGNALS ERRONEOUSLY PLOTTED OR TRANSFERRED

POSITIONS REVISED /0 g 0
DEPTH SOUNDINGS REVISED 20 3
DEPTH SOUNDINGS ERRONEOUSLY SPACED /%f' 0

/ 2

TIME (MANHOURS)

TOPOGRAPHIC DETAILS 728 /5
JUNCTIONS 73 50
VERIFICATION OF SOUNDINGS FROM Z5 7 0 ~
SPECIAL ADJUSTMENTS
ALL OTHER WORK 27 L /33

TOTALS., (———\ {50 208

SRE-VERIFICATION ai /

| BEGINNINGDATE
(=t F &

ENDING DATE

(VERFICATION 97 /?V’W ///ﬁ‘ //,V(ew/'frz,g

BEGINNING DATE

2, /2, /?67

ENDING DATE

| REVIEW ay

) BEGINNING DATE

DEC ’2 /97

70

ENDING DATE

A 17197/

Lyl K Fperfer?

Dk Engle Hew 100 Lasp, /7 b,

ﬂ,‘q ‘, rs

;,ﬂSCWDc,s,zﬂ-Pu

BRE,

X

q4 Yy

2§



OFFICE OF MARINE SURVEYS AND MAPS
MARINE CHART DIVISION

HYDROGRAPHIC SURVEY REVIEW

REGISTRY No. H-8910 FIELD NO, B0-10-1-66

Washington, Admiralty Inlet, Vicinity of Port Townsend

SURVEYED: June 16, 1966 to Sept. 26, 1966

SCALE: 1:10,000 PROJECT NO.: OPR-L412
SOUNDINGS: Raytheon DE-723 Depth CONTROL: Sextant fixes on shore
Recorder signals

Chief of Partyeececeescececcsescssccccssscsssccess Jo Go Grunwell
Surveyed by..........OY....O.......‘.‘............. M. H. memirg
0 000 00 00 0000 0GOSO OO0 OCOROCEOPOIOESLNDNINOOEPOSOITISLIDONINISITES S. M. Hmilton
000000000000 000000000000000000000000000 M. N. Maki
Protracted by.‘...o.“.............‘..............‘. M. N. Maki
ce0esesescecs000c00scsses0ssesse0ssee N. Lestenkof
Soundings Plotted byoeooo-o..“ouco-oooocootooooooc N. Lestenkof
Verified and Inked DYeeesceecfocscecscesscsssesssd Vo Fo Flor PMC
Reviewed byocooooooooooooo)o-oocooooooooocoooo.oooo L. R. Everhart
cecesescescsssssesssscsasscsssssssssscos Date: January 27, 1971
InSPGCted byooo--ooo-ooooc-cooooo-oooo-oooooo'oooo D. R. Engle

1. Description of Area

The survey covers the southeastern part of Port Townsend, the northern

part of Oak Bay, the Port Townsend Canal connecting the two bays, and all
of Kilisut Harbor. In the area of Port Townsend and Oak Bay the bottom
slopes sharply from the shoreline to depths of 10 fathoms and then levels
off to form a nearly flat bottom of 12 to 15 fathom depths, In Kilisut
Harbor the bottom is generally irregular with several shoals and
depressions., The entrance channel to Kilisut Harbor is winding and

narrow. Soft green mud is the predominant bottom characteristic throughout
the survey area. :

2. Control and Shoreline

The source of control is given in the Descriptive Report.

The shoreline originates with final reviewed Manuscripts T-12056, T-12057,
T-12063, and T-1206l ef 1960-62.
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The pier from T-12056 in lat. L48°0L.7', long. 122°47.15'was inked
on the boatsheet as being in ruins though no specific fixss on it or

netes were recorded in the volumes. It is shown on the smooth sheet
as being in ruins.

3. Hydrography
Depths at crossings are in good agreement.
The usual depths curves are adequately delineated.

The development of the bottom configuration and the determination of
least depths are considered adequate.

L. Condition of Survey

The field plotting, sounding records, and the Descriptive Report are adequate
and conform to the requirements of the Hydrographic Manual, except for the
following:

A. Stamps and notes at the beginning and ending of day were not
always complete,

B. Position data were not completely recorded in accordance with
section 5-96 of the Hydrographic Manual. Occassionally, the signal
names were omitted from the first fix of a page, or "same" was
entered when different signals had been used to locate the hydro-
graphic position.

C. Numerous dolphins, piles and ruins charted.at the time of the
present survey were not investigated by the field party and could not
be disposed of during office review. (See par. 6 and 7B)

D. The green and blue inks used by the verifier were of poor quality
and required extensive retouching during review.

5. Junctions

Adequate junctions were effected with contemporary surveys H-8911 (1966)
on the northeast; H-8912 (1966) on the southeast; and with prior surveys
H-6618 (1940) and H-6757 (1942), on the north. A partial butt junction
was made with H-6193 (1937) on the northwest where shoaling of 1 to 3
feet has occurred just outside Glen Cove since the 1937 survey.

The dolphin charted in lat. 48905.20!', long. 122°47.77' from H-6193 and
the outer half of the ngw of dolphins charted in approx. lat. L48°05.80',
long, 122043,6' from H-ggBV apparently were not visible above the water
surface and were not investigated during the present survey. Because
submerged remains may exist, they were carried forward to the present
survey as submerged piles.
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In the junction with H-6816 (1942-43) a holiday exists in the eastern
portion of the junctional area. A few soundings in approx. lat. 48°
06.65!', long. 122°41.70' were carried forward from prior survey H-1729
(1885-86) to partially fill the holiday.

6. Comparison with Prior Surveys

A. H-333 (1852) 1:21L4,2L40
H-1405 (1853) 1:200,000

These are small scale reconnaissance surveys and are not adequate
for comparison.

B. H-1482a (1880) 1:10,000 This prior survey covers the area of
Kilisut Harbor and Oak Bay. The soundings on the prior survey are
generally in good agreement with those on the present survey except
in the deeper areas where some shoaling of as much as % fathom has
occurred. The present survey is more comprehensive and portrays the
bottom in much greater detail. No description was found for the
shape charted in lat. 48°01.1', long. 122°43,55' from H-1L482a. As
the area was crossed on the present survey at low tide and as no
observations were recorded regarding this feature, it is considered
nonexistent,

C. H-L43L (1854) 1:10,000
H-1729 (1885-86) 1:20,000
H-T-2072 (1891) 1:L,800

These prior surveys cover the area of Port Townsend Bay, except for

the Port Townsend Canal which was not in existence at the time of the
prior surveys. There are no significant conflicts between the two
surveys. A zero sounding representing a low water spot near the entrance
to Kilisut Harbor has been carried forward to implement present depths.

D. H-3767 (1915) 1:10,000 This prior survey covers the approaches to
the canal connecting Port Townsend Bay with Oak Bay. The Port Townsend
Canal has altered the natural configuration of the area since the
original survey. A detached shoal has built up at the west entrance of
the Cgnal.

The present survey, with the addition of the zero sounding mentioned
above, is adequate to supersede the above prior surveys in the common
area.

E. H-8707 W.D. (1962) 1:10,000 No conflicts exist between the present
survey depths and the effective wire drag depths.
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F. T-6885a (1941) 1:10,000

Several piles and dolphins charted from this prior planetable survey
were not investigated on the present survey. Apparently these
structures were not visible above the water surface at the time of the
survey. However, submerged remains may exist, and these items were
carried forward as submerged piles to the present survey pending
future investigation:

(1) A group of piles in lat. 48°02.10', long. 122°45.07!

(2) Two Ei%es In approx. lat. 48%02,26', long. 122°945.25!

(3) Five piles between lat. 48°0L.94', long. 122°LL.9L' and
lat. . 3', longo 122ohh.88'

(4) Four dolphins in lat. 48°02.83', long. 122°LL.29'

(5) The piling in lat. 48°03.28', long. 122°44.LO' and in
lat. 3,457, long. 122°4).L40!

(6) The dolphin in lat. 48°02,07', long. 1L44OLL.OL', formerly
a navigational light structure.

Comparison with Chart 6405 (12th Ed. Jan. 9, 1971)

A. Hydrography

The charted hydrography originates with the previously discussed
surveys supplemented by the partial application of hydrography from
the boat sheet and unverified smooth sheet of the present survey.
Attention is called to the following:

(1) The low-water shoal charted in lat. 48°00.L45', long. 122°

J1.45' from H-1482 (1880) is discredited by the present survey

and junctional survey H-8912 (1966). It should be removed from
the chart.

(2) The 1)s-fathom sounding charted in lat. 14,8°05.73', long. 122°
43.59' from the boat sheet of the present survey is in error
because of incorrect interpretation of the fathogram trace. The
correct depth is 24 fathoms.

The present survey is adequate to supersede the charted hydro-
graphy within the common area.

B. Topography

The following items, charted from the sources indicated, were not
investigated on the present survey and shoudd be retained on the
chart:

(1) The log booms in lat. L48°05.00', long. 122°47.50' from chart
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Letter 713 (19L4L4). These booms were charted from a proposed
construction plan. It could not be determined whether
construction was actually completed as planned, or if the
structure is permanent or may be moved periodically.

(2) The following items from air photographsof 1959 and 1960.

a. A pile in lat. 48°04,15', long. 122°46.96!

b. The ruins in lat. 48°902.28', long. 122°45.25!

c. A pier-in-ruins in lat. 48°00.08', long. 122°43.18'
d. The ramp in lat. 48°03.01', long. 1220Lk.L7!

(3) The following items from air photographs of 1965:

a, The piling in lat. 48°03.05', long. 122°46.00!

b. The piling in lat. 48°02.55', long. 122°45.84!

c. Two wharves in ruins in lat. 48902,00', long. 122045,04"
d. The pier-in-ruins in lat. 48°01.95', long. 122°45.05!

e. Two plers in lat. 48°03.25', long. 122°41,35'

f. Shoreline revisions on the east side of Port Townsend
Canal and in Oak Bay near the southern entrance to the canal.
(See Blueprint 98390) ~

(4) The piers-in-ruins in lat. 48°05.7L', long. 122°43.43' and
in lat. LBO0B.I5T, Iong. 122°42.06' from Chart Letter 435 (1957)
were not investigated and are not considered disproved.

(5) The pier-in-ruins in lat. 48°02.62', long. 122°45.80' from
T-422L (15235. The present survey shows the inshore end of ruins
of the pier. The offshore area was not investigated for submerged
remains,

Controlling Depths

The charted controlling depths are based on Corps of Engineers data
subsequent to the date of the present survey and supersede the present
survey information.

D.

Aids to Navigation

Aids to navigation on the present survey are in agreement with the
chart except as follows:

(1) Port Townsend Canal buoy 7 charted in lat. 48°01.42', long.
122043.327 was established in accordance with Local Notice to
Mariners 48 (1970) subsequent to the date of the present survey.

(23 Kilisut Harbor buoy 6 located on the present survey in lat.
48~05,327, long. 1 3.07' was moved about 100 meters to the north
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according to Notice to Mariners LO (1967) subsequent to the date
of the present survey.

(3) Kilisut Harbor buoy 19 located on the present survey in
lat. .05T, long. 0;3.30' is charted about 180 meters south
southwest of its survey position.

(L) Kilisut Harbor buoy 2L located on the present survey in
lat. LBP0L.17', long. I§2552.62' is charted about 300 meters
north northwest of its survey position.

(5) The mooring buoy charted in lat. 48°03.57', long. 122°Lk.70!

was established in accordance with Notice to Mariners L8 (1970)
subsequent to the date of the present survey.

(6) The mooring buoy charted in lat. 48°0L.55', long. 122°LL.80!
from Notice to Mariners 17, 1946 was not located on the survey.

All aids to navigation as presently charted adequately mark the
features intended. ‘

8. Compliance with Instructions

The survey adequately complies with the Project Instructions except that
a holiday was left in the junction with H-6816 (1942-43) in approx.
lat. 48°06.6 ', long. 1220)1.8!'.

9. Additional Field Work

This survey is considered to be a good basic survey and no additional
hydrography is recommended.

Examined & Approved:

)
LD 2D,
Associate Director (

Office of Marine Surveys and Maps
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Information for Future Pre-Survey Reviews

The numerous dedphins, piles and ruins ddscussed in paragraphs 5, 6 and
7B(1) through (6) of this review shobld be investigated to finally prove
or disprove their existencs.

Resurvey Cycle

Position Index - lat. 480, long. 1225
Bottom Change Index - 3

Use Index - 6

Resurvey Cycle - 25
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RECORD OF APPLICATION TO CHARTS
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