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REMOTE SENSING REPORT
SAN FRANCISCO BAY AREA

APRIL - JULY 1972

I. INTRODUCTION

An aerial remote sensing program, requested by Region IX, was

carried out in the San Francisco Bay Area in April and July 1972.

The general area is shown in Figure 1. During the planning phase of

the mission the Bay area was divided into four sections and labeled

A, B, C and D, as outlined in Figure 1.

II. MISSION PURPOSE

The purpose of this aerial reconnaissance program was to fulfill

the following objectives:

a)

b)

c)

Provide location and description of industrial discharges
during day and night-time periods. This effort was designed
to provide information for the waste source survey performed
by NFIC-Denver.

Document the presence of and dispersion patterns for the Bay
area municipal sewage treatment plant (STP) discharges during
day and night-time periods.

Document the flow patterns of Bay waters in the following
areas:

(1) Carquinez Bridge near the mouth of the Carquinez Strait.
(2) Bay Bridge between San Francisco and Oakland.

(3) Golden Gate Strait.
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LOCATION MAP
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ITI. BACKGROUND INFORMATION

The San Francisco Bay Area is the receiving water for approxi-
mately 250 discrete sources of municipal and industrial waste dis-
charges. Approximately 150 of the waste sources are located in close
proximity to San Francisco, San Pablo, and Suisun Bays. The total
volume of wastewater discharged by these 150 sources averaged 3.1 million
cubic meters per day [mcmd] (820 million gallons per day [mgd]) in 1971.
Municipal sources contribute nearly 58 percent [1.854 mcmd] (490 mgd)
of the total wastewater volume.

The major sources of industrial wastes are oil refineries, petro-
chemical and chemical manufacturing plants, pulp/paper mills, and
food processing plants. These industries are located primarily along
the southern shore of Suisun and San Pablo Bays between the cities of
Antioch and Richmond, California.

There are 52 municipal sources that discharge an average of more
than 0.5 mgd of wastewater each. The three largest are:

a) City of San Jose - 314 thousand cubic meters per day [kemd]
(83 mgd).

b) East Bay M.U.D. - 299 kcmd (79 mgd).

c¢) City of San Francisco - 242 kemd (64 mgd) (North Point Plant).

These three sources comprise approximately 28 percent of the
total wastewater volume.

Federal installations discharge nearly 83.3 kemd (22 mgd) of

domestic and industrial wastes into the Bay area.

IV. PHYSICAL DESCRIPTION OF THE BAY AREA

San Francisco Bay is a distinctive geographical feature in the

Northern California area; unusual hills, striking in appearance, lie



on the outer periphery of the Bay area. It covers approximately
1,127 square kilometers (435 square miles). San Francisco Bay ranges
from 4.8 to 19.3 kilometers (3 to 12 miles) in width and is about

80 kilometers (50 miles) in length.

Westernmost of the numerous large metropolitan areas in the
City of San Francisco, situated on a land mass immediately south of
the strait, Golden Gate, that is the Bay connection with the Pacific
Ocean. The cities of Richmond, Oakland, and Berkeley are east of
San Francisco across the Bay from Golden Gate. To the northewast are
Martinez, Vallejo, Pittsburg, and Antioch. South of the San Francisco
area lie the cities of San Mateo, Burlingame, Redwood City, San Jose,
Hayward, San Leandro, and Palo Alto. North of the area are Rodeo,

San Rafael, Walnut Creek, Napa, Petaluma, and Antioch.

The periphery of the Bay is characterized by flatlands and tidal
marshland. Approximately 80 percent of this marshland has been '"re-
claimed," chiefly for agricultural use and salt ponds. A great amount
of these lands, or shoreline, has a flat slope. As a result, the
area between mean high and low water is relatively large which totals
166 square kilometers (64 square miles). Another result of the effect
of this flat-slope topography is the shallow depth of the Bay. Average
depths are about 6.1 meters (20 feet). Immediately east of the Golden
Gate, which is only two miles wide, the average depth of the Bay in-
creases to 13.1 meters (43 feet), with a maximum depth of 40 meters
(130 feet). The Carquinez Strait maintains a maximum depth of 27.5

meters (90 feet).



V. AIRCRAFT SENSOR CONFIGURATION/DATA

Four high performance aircraft were used to carry out each of the
two remote sensing missions. The sensors, carried on-board each
of these aircraft, were three cameras and an infrared line scanner
OIRLS). The cameras on each aircraft were KS-87B Aerial Framing Cameras
equipped with 152 mm (6 inch) focal length lens assemblies. They were
mounted in the aircraft in their respective vertical positions as
shown in Figure 2.

The framing cameras were up loaded with different film and optical
filter combinations as follows:

a) Camera Station 1. Kodak S@-397 Aerographic Ektachrome Film

with a Wratten HF-3/HF-5 gelatin optical filter combination.
This film is 127 mm (5 inches) wide providing a true color
transparency measuring approximately 114 mm x 114 mm (4.5"x4.5").
The filter combination prohibits ultra-violet light from
reaching the film eliminating the effects of atmospheric haze.

b) Camera Station 2. Kodak 2403 Tri-X Aerographic Film (127 mm

wide) with a Wratten 47A gelatin optical filter. This film
filter combination provides a black-white negative having

been exposed to near ultraviolet and deep blue optical energy.
This sensor was primarily used for the detection of oil slicks.

¢) Camera Station 3. Kodak 2443 Aerochrome Infrared Film with

a Wratten 16 gelatin optical filter. This film is also 127 mm
wide (5 inches) resulting in color transparencies measuring

approximately 114 mm x 114 mm.
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The Wratten 16 filter (deep orange in color) transmits
a portion of the visible optical spectrum, i.e., deep green,
yellow, orange, red, along with the near infrared energy from
7.0 to 1.0 microns. This film presents a modified color or
false color rendition in the processed transparency unlike
the more familiar true-color films. It has an emulsion layer
that is sensitive to the near infrared in addition to the
red and green layers, whereas the true-color ektachrome
films have red, green, and blue sensitive layers. (Every
color in the visible optical spectrum is formed in the true
color film by various combinations of red, green and blue
dyes similar to the red, green and blue dots on the front of
a color television picture tube.) The modified or false
color rendition comes into play when the exposed image on
the infrared film is processed.

In the finished transparency, the scene objects (trees,
plants) producing infrared exposure, appear red in color,
while red and green objects produce green and blue images,
respectively. The most important asset of this film is
its capability of recording the presence of various levels
of chlorophyll in plant growth. The leaves on a healthy
tree will record as a bright red image rather than the usual
green. Degraded foliage will approach a brownish red color.
The orange filter is used to keep all blue light from reach-
ing the film which would cause an unbalance in the normal red,

green, blue color balance.



The spectral sensitivity data for each film and the optical
filter transmittance curves are shown in Appendix A.

Information regarding the development process for each type of
film is provided in Appendix B.

The viewing angle of the KS-87 B framing cameras was 41°

centered about the aircraft's nadir as shown below:

AIRCRAFT
ALTITUDE

GROUND LEVEL

Viewing Angle of a Framing Camera Configured with a 6-inch Focal Length.

A diagram of a typical framing camera is provided below:

'/,_ Guide

Focal Plane——‘/"v‘ —
N—Mask
_ <X -
Shutterj/&_
Lens

Film Advances Frame by Frame

Framing Camera



An infrared line scanner (IRLS), which records a thermal map
of an imaged area, completed the array of airborne sensors used on
this mission. The IRLS uses an infrared detector in an electroptic
system to record on film the amount of infrared energy detected in
the imaged area. The effective focal length of the IRLS is 1.15 inches
and the field of view is 120° perpendicular to the line of flight.

The three basic units in an infrared reconnaissance set are
scanner optics, a detector, and a recording unit. The scanner
collects the infrared emissions from the ground and reflects them
to a parabolic mirror. The parabolic mirror focuses the infrared
emissions onto the detector. The detector converts the infrared
energy collected by the scanner into an electrical signal. 1In
the recording unit the electrical signal is converted to visible
light through a cathode ray tube which is then recorded on ordinary
black and white film. The diagrams below depict the optical collection

system and the lateral field of view of the IRLS, respectively.

Detector

Scanner

|
Basic Two-Sided Coaxial Rotating
Mirror Optical System

IRLS Optical Collection System



ARIRCRAFT
ALTITUDE

GROUND LEVEL

Field-of-View of the IRLS
Appendix C contains information pertinent to aerial sensors
in respect to focal length, angle of view, and the effects of focal

length and altitude on scale and ground coverage.

VI. FLIGHT PARAMETER DATA

The flight parameter data specifies the particular values of
the following aerial reconnaissance variables:

a) date of flight(s)

b) time of flight

c) direction-of-flight of each aircraft (target area)

d) air speed of flight (knots)

e) aircraft altitude above ground level (AGL)

f) sensors to be used.

The values of these parameters are given in Table VI-1.



TABLE VI-1

FLIGHT PARAMETER DATA

April 1972 July 1972
Date of Flight 26 27 25 26 27
Time of Flight 1000-1200 1000-1200 1330-1600 0330-0430 0130-0230
1400-1600 1330-1500 1400-1530
Air Speed 350+ 25 knots 350+ 25 knots
3000'+50°' 3000'+50' 3000'+50"' 3000'+50' 3000'"+50"'
Altitude AGL Day 8000' 8000' 7500'
(Feet) 18000!
Night - - 1500 - 1500'
Day A,B,C,D A,B,C,D A,B,C,D Parts of 16 targets
Target Area* A,B,C,D
Night - — - 16 targets 16 targets
Day All All All All All
Sensors
Night - -- IRLS - IRLS

*Sections A,B,C,D are shown in Figure 1.

report.

The 16 targets will be defined in another Section of this

0T
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The airspeed and low altitude flight restrictions were imposed
by the FAA Oakland Bay TRACON Center because of the heavy commercial
and general aviation traffic in the Bay area. The jet aircraft

approach and departure patterns for the airports in this area, are

shown in Figure 3.
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VII. WEATHER INFORMATION!

Complete weather information for April 1972 and July 1972 is

provided for the following locations in the Bay area:

a)
b)
c)

d)

These data, included as the next fourteen pages, gives tempera-
ture, wind speed and direction and precipitation values for each 24-

hour period.

San Francisco International Airport
San Francisco Federal Building
Oakland Internmational Airport

San Jose.

3-hour intervals is provided.

For locations a) through c¢), weather information for
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R € o0 o TS tem g Seraegatom trte i comp:led [E‘l’m records on file at 16| 4«[30.04] 59| 51| <3| 57{1e.0]28|15.8
. £ = A by == vy the National imatic Center, Ashe- 9 &4
and 00 = Calm When directions me i tene of dep:ees ’ 19| 5 B0.0bJ 53] 49 a4 71115.6]28(14,3
i Col 17 entries md(‘ol 16 are fn‘:;e-lonbugl\ed ville, North Carolina 28801. 221 _4130.061_521 48! 44! 75]11.9128] 9.3

1 minute speeds If the / appears in Col 17 apeeds

are gusts - /
Any errors detected will be corrected and changes 1n A"’“‘“ ‘
summarsy data will be annotated in the annual summars Director, National Cl 1ma3xc Center USCOMM — NOAA — ASHEVILLE 3s0
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RVATIONS AT 3-HOUR INTERVA

OBSE LS
= Y = sy TEMPERATURE| ; | WIND |x TEMPERATURE| IND
« 4. 0= |mity A LU = w Y =E L= ™ | = >[I
=1 8§ g‘ LATHLR S% 5° -y tathen| 3 I EX o2z 152 I3 wiATHLR| o A ETN
- =2 | = HEM -
EI MG E] S=1E8 185 = e3la |3 5] |77)58 = |8z |2 (B3
x|z ER A H R < (82|18 |= R < En a |=
0AY O1 DAY 02 OAY 03
01] 10| 100] 12| 1 51| 49 «7| 08} 32 &1 10 7| 12| 83) 82| 31| 93|31 al 10 & 7 30| «9| «9| 96] 30 o
04] 10[ 100| 12, 31 9] 47| eofl8( 3| 10| 712 $3) 31 50| 90|21 & 10 of Q) 321 sl 50| 923126 4
07 10| 100| 10 52| «9) «7| 83] 30 9] 10 L L 53{ 52| 51 93|17 5 al 250| 7| 49| «B| «8| 96| 30| o
10| 10| 130] 12 S| a9 &3] 62|29 io| o L 58] 54| 53] 90|08 [ 3| UNL| 7 57| 54| 81| 60|08 o
13| 9 130] 20 o2 52 43| Sol 32| 10 8] UNL| 12 63] 37| 53] 70|08 4| 10| 250] 12 65| 58| 52| 03] 3114
16| 8 130{ 50 61| 53 &5| Sef 29 14 1} UNL| 20 59] 5o| 53| 81|28 17| 10| 250| 30| 38 54| 30| 73|31 14
18] 1JUNL 18 84 50| 47| 7730 9 1 UNL] 7 53| 52| 51| 93|29 1&| 0] 250|158 56 54| S2| 8732 o
221 7 113 53l 52| 51] 93 29 9 aj uNLj 7| 52| s1] sol 93| 30! 10| 10]150] 13| 85| 53| 52| %ol30| &
DAY 04 DAY 05 DAY 00
o1] 10] 150 15 55| 53] 51| 80|13 S| 10| 150| 15 62! 58| 50| o3| 18] 11| 10 10| 7 R 34| 53| 83| 9| 23| 7
04 10| 12| 13| 55| 531 52| 90| io| 5) lo| 13015 62| 53| 50| &5|18| 13 8| 25(12 S41 53| 52| 93118] 5
07] 10] 150| 15 54 52| s1] 90|31} | 10| 130|50 60] 56| 9| o7]21] T 7| 30! 8 53| s2| 51| 93(31] 3
10| 10j 200| 8| ap| 57| S« e81]02 4| 10] 120| 30 R 59| S| 53| 8117 12 8] 100] 13 s8| 54| 31| 78|28] 9
13| 10] 130 12 o6l 85| 53| e3|20f 13f 10| 17| 7 R 38| 3e| 54| 87117 12 9| «3]30 37| 53| 4«9 715|27|10
18] 10] 70 30 66| Se| 48] 32|13 T} 10{ 18] 30| 38| 36| 54| 87]17] la 1| UNL| 50| 60| 51| s2| 52| 28|12
18] 10| 70{1% &l 35 47] Bal21f ¢} of 3219 86| 54| S2| 87|20{ 13| OfUNL|15 84| 50| 47| 77 28| 8
221101 #3]15 o2 351 «9| e3[1el 12] 10} 24115 Rw 56| S«| 52| 7|18 11 ol UNL{1S 81l «9] «7| del30| o
DaY 07 DAY 08 DAY 09
01] O] uNL| 15 49| &5] a1l T4]23 L3 3| uNL| 15 «9| «8| «3] 80}29 [ 5| UNL| 13 0] «5
04| O] UNL| 15| 48| %5] 42| 80|25 % &| UNL§ 18] 49| 47| 45| 8o|29 6| 10/ UNL| 15 &9 45
07] 10| UNL| 12 &9| &8 &4| B3] 29| 5 5| UN 9 81| 48] 48| 8307 2 7| UNL| 23] 50| 43|
10] 10 UNL] 10 38 52| &7 e7/02 o 10| WNL|12 36| 51| so| 9]0 o] 10|UNL|SQ| 38| &0
13] 10] UNL| 30 82| 352 «2| 4s8{28f 14| io| UNL|20 62| 53| 43| s«l30| 18| 10] 250|350 87| 49
18] 10] UNL| 30| 58 53 <8 7of28f 18| 10| 250[15 57| 82| s8] 72|29 14| 10{250|30Q 86| 49
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18] 10| 250} 30 59 50| 4ol 50|29 11 8| 19} 30| 55| So| 43| o9 27| 11| 10| 13|10 L1} 33| 51
19{ of 250{ 15 52| &8 &s] 7430 10| 10| 30f12 RN 50| 48| 4o| B&f28 T| 10| 38|15 31| o8
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16] 4| UNL| 30 60| 50| 41| 30129 18 0| UNL| 30 Ti| 34| 37| 29]29] 18 O|UNL|12 59] 34| «9| 70(25]1%
19| OjUNL|1S 53] 48] &&| 72{27( 17| o|UNLi30 65| 50| 33| 33|29 14| 10| 8] & S| 9| 47| 8o(26j20
22| 2| unLl 12| S51] «8] 45| 80|28 8 ol uxL]|15 ol 49| 38l 39(2% 5 ofUNL|13 S1] a8| <3| soj26]18
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10] Of UNL| 20 87| 71 26| 48|29 18 o|unL|50 S8} &3] 23 26(35]| 12 OJUNL[12 03[ 51| 30| 34j03| &
13| o] unt| 30 87| &7 37| «7]29| 24| o|uNL]S0 63| a8 32| 31|29 12| o|UuNL|30 72| 54| 38| 27[31]|10
18] O} UNL| 20| 35| ab| 38| 49[291 25 O|UNL| 50 39| 49 39| &8|27| 17 0|UNL |50 5| 51| 36| 3s|29)17?
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ADDITIONAL DATA
Other observational data contained in records on file can be [umished at cost via
microfilm, microfiche, or paper copies of the original records Inquirics as to
availability and costs should be addressed to Director, National Climatic Center,
Federal Buflding, Asheville, North Carolina 28801
STATION SAN FRANCISCD CALIF YEAR L MONTH 72 0¢

U'S DEPARTMENT OF COMMERCE

NATIONAL CLIMATIC CENTER
FEDERAL BUILDING
ASHEVILLE, N C 28801
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LOCAL CLIMATOLOGICAL DATA

U.S DEPARTMENT OF COMMERCE

SAN FRANCISCO, CALIFORNIA
FEDERAL OFFICE BLOG.

APRIL 197
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION PRIL 1972
ENVIRONMENTAL DATA SERVICE
Latitude 37 47 N Longitude 322 25° w  Elevauon 'ground! s2 1t Standard time used pacyEyC WBAN #23272
|
. Weather tvpes |Snow Avg Sunshine | Sky cover
Temperature °F on dates of Ice Precip m;uon station Wind i Tenths
occurrence Nety now | ores astes
P gsa‘}s 1 Fog Por | Water | e | Sure I mile
_ Base 2 Heavyfogx  hoeonieouna | Pellets| n | = E
[:] 3 Thunderstorm i, . =, ql ! n .. [ - ° 8
- 4 ent ! o | = v 218
£ E s E z 4 Ice pellets " Elew [gdz€ |8 c £ HE: 2z
3 H & 3¢ |&3 ) m [ 5 Hail a in 59 8 & ] 22 8. | B8
E g g | £¢ [F&] € S |6 Ghze o8aM 155|535 S | B2 g2l 3 | g2 §§ S§|EE| e
& E B H 8 E E, 3 E "8' 7 Duststorm ' feet %g z ‘i g &“- 9 3% |E g ﬁ R
8 2 | £ |2 |82 <Y 2 | O ¢ hmngoe|m i msl @S Eq < \0F) & |23 |ds|aq|2E|4d
1 2 3 4 9 § 1A 1B 8 9 _10 1] 12 113! 14 15 1161 17 18 191 20 21 [22
1 [X) 51 57 2 8 0 0 [] 0 17 L] 8.3 66 1
2 88 50 59 & ) ] 0 ] 0 18 L] 6.4| 50 2
3 1) 49 57 1 8 0 [+] o [] 18 L] 7.6| 60 3
“ o7 56 61 5 4 0 - [] T 0 151 Sw 4.6] 36 4
H (1] 54 39 3 [] 0 » B 0, « 06! 0 22 SE 246| 20 3
o L1} 52 57 1 8 [} § L] 0 o [ 19 L] 10.4| 61 6
7 sl 50 56 [} 9 [} o E [+] 0| 0 20 L] 12.3| 96 7
8 58 50 56 =2 11 ] [+] 0 0 18 W 11.8] 91 8
9 e 8| s51( -5 14 0 S § 0 [ 0 22] NW [ 12.9] 99 9
10 60 4«9 58 -1 10 [} - -] 0 0 17 L] 10.9) 04 10
u| 87 50| 54 -» 1 of 8 & o .30 0 26| sw | "7.8| 38 1
12 56 4 | 51 -5 14 of © [ s o 26f Sw 1.7 13 12
13 57 45 51 -5 14 4] a % 0 o 0 21 L 13.1/ 100 13
16| &6 50 | 57 1 8 of E & 0 0 0 17} w| 13.1| 100 14
15| 8 50 [ 59 3 s ol * qn 0 0 0 18] sw | 12.8] 97 15
18 56 49 53 -3 12 [} z E 0 0 0 23 ¥ 12,3; 93 16
17 59 48 56 -2 11 0 ; [} 0 0 22 W 13.3(100 17
18| 86 46 [ 55| -1 10 of 8 0 0 0 190 N | 13.3|100 18
19 63 «8 56 0 9 0 [ -] 0 0 [ 22| W | 13.3|100 19
20 55 &7 3l -5 14 0 E 0 [} [ 24| Sw 11.6| 87 20
21 62 “7 53 =1 10 0 E E 0 0 [} 17] SW 13,4100 21
22 63 48 | 56 [ ° of . 4 0 o 0 20t W | 13.5[100 22
23 56 47 52 -% 13 0 g 0 .18 ] 18| Sw 12.7( 93 23
24 58 50 54 -2 1l 0 3 0 .11 [} 23! W 13.5(100 264
25 59 50 55 -1 10 [} -] »n 0 [} [} 20 L] 13.6(100 25
26 75 53 84 8 1 ) < a [+] ] 4] 17 L] 13.6/100 28
27 kg ] 50 62 [} 3 [} < 0 [} 0 33 W 13.0| 9 27
28 56 “0 52 -4 13 [ : § 0 [} [ 23 W 13,.7/100 28
29 61 48 55 -l 10 [} Q = 0 [} 0 16 L] 13.7)100 29
30 69 51 60 4 5 0 [} [} 0 20 L] 13.7(100 30
Sum Sum ——| Total | Total Total | Total Fo the month Total | % [Sum | Sum |
(1881 | 1478 —] 278 0] Number of days 1.07 [ 33] W [334,3] tor
Av Avg | Avg | Dep [Avg] Dep [ Dep | Preciprtation [ Dep Date 27 [ Possible |montf AV | Avg
61,7] 49.3] 55.5[ -0,2 -1 s 01 mch_“_s__-o.l'l 395.5] as
Season to date| Snow, ice pellets
Number of days Total | Total S 101nch 0 Greatest 1n 24 hours and dates Createst depth on ground ol snow,
Maximum !emé Minimum Temp 2799 3! Thunderstorms recipitation now _ice ets wce_pellets or ice and date
=90 =32 =232 =0° | Dep | Dep Heavy fog X 205 _11=-12 | 0 0
0 | 0 [} 0 217 ear artly cloud: Cloudy |
HOURLY PRECIPITATION i1Water equivalent in inches) —TRACE AMOUNT ENTRIES MAY BE INCOMPLETE.
O A_M Hour ending at P M Hour ending at B
4 1 2 4 S [ 7 8 9 16 11 12 1 2 3 S 6 1 8 9 10 11 1218
1 1
2 2
3 3
4 T T T T T T 4
5 T 01| .02{ T 01| .02] 5
6 [}
7 7
8 8
9 9
10 10
11| .01 ,07] 11| .04 T 01 01} 7 04| T «01 11
12 06 (01| .02 J21] .12 01 03| T T 12
13 13
16 14
15 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
23 06| .12|23
26| .08 | ,01] .02 24
25 25
26 26
27 27
28 20
29 29
30 30
E{ﬁ'x:ﬁﬂ%’:ﬂxﬁ:z:x month Mas be the last Subscription Price Local Climatolog- SUMMARY BY HOURS
= Below zero temperature or nerative departure from 1cal Data $1,00 per year including AVERAGES Resultant
normal annual summary if published. Single wind
3 il;’:‘ at M""I'“ ’d"“;"“' dat copy 10 cents for monthly summary, oo o | Temperature | o ]
- on an earhier daf or cates
X Henvv fog restricts visibiity to 14 mile or leas 15 cents for annual summary. Checks E‘;‘ . § 5. [ o H by .E._: 5 =
T In the Hourly Precipitation table and in columns or money orders should be made payable sT|18E duElo e [z23l%alE Zn.
9 10 and 11 wndicates an amount too small to and remittances and correspondence SEniav | | 2 w|e<|BE ¢| &g
measure should be sent to the Superincendent| [ZYE~|&% | 2 83|2°|2§ s [8(”
Th; -u;o;l for dezfree da;- begine with Julv for heating of Documents, U. S.Government Printe- < |30 lg .S.:
and w1t anuan {or cooln
Dh.:: m colnmnsds 12 sl: rN and l|5 are based on B ing Office, Washington, D C.20402.
ol TvALIONs lav at 3-hour intersale
Wind dlrtcu:rf-r are those from which the wind blows I certify that this is an official
Resultant wind 18 the ector sum of wind directions publication of the National Oceanic
lll__nd lpetfds gmd'ed by the nnmlfn:‘ of observations and Atmospheric Administration, and
gures for directions Are tent of ewreed liom true
SR T ST ST commled o recende o Cife e
ani = (alm i#n ciréctions Are In tens o egrees
m Col 17 :(:\lmi' n Col 16 are fn(:(rl olmln:ld ville, North Carolina 28801.
1-minute s s the / appears in Col 17 speeds
sre gusts pe PP pe b “ . /
Any errorc detected will be corrected and changes n
summary data will be annotated in the annual summary Director, National Climaiic Center USCOMM — NOAA —ASHEVILLE 328
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LOCAL CL'MATOLOGICAL DATA OAKLAND, CALIFORNIA

U.S. DEPARTMENT OF COMMERCE INTERNATIONAL AIRPORT

APRIL 1972
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION !
ENVIRONMENTAL DATA SERVICE
Latitude 37 44 N Longitude }22° 12°w  Elevauon 'ground! o ft Standard time used p,epEyc WBAN #23230
R Weather tvpes [Snow Avg | unshine Sky cover
Temperature °F on dates 2: 1ce Preclplt:lon station | Wind T : § T);nlhs
occurrence llets] now | pres- ‘astes'
Desg::: gsa" $ 11 Fog pem- Water | 1ce | sure o |mle |
— 2 Heavylogx [ "0 equina | pellets) n = §
g 3 Thunderstorm In - a 8
v E - I 11 pround  lent - |- v B =2l 8 -
E 3 £ -] 4 lce pellers t Elev [Eg EE | o c H ] 2
3 H % 38 |&s w w |8 Hall a In | 5§86 § [} g 25| 2 55
E g 5 £ |¥8| € £ |6 Glaze 04AM H NS5 3e(EsS(es| ¢ | L2 (58| | EF| .
sl £ | £ | B |2e|Es| 5| F (7 Dussom feer (BEEC 5282 £ 3% (2R EEiSs| g
al = - < |BE |<8| £ | S |8 fmokete |, msl @S2 % |<E [ o [=e |ds|AF|=€E|A
1 2 3 4 S 6 7A B 8 9 10 11 12 1131 14 15 116 ! 17 18 19 | 20 21 |22
1 62 33 38 3| 48 7 0 o L 0130.13[29] 3.9 6.3 14f 28 7 8 (1
2 [1) 53 59 4 54 ) o 1 ] T 0 30.07| 28] 6.0| 7.8| 14| 30 ] [} 2
3 (1) 52 58 3 53 7 o 1 8 0 [] 0| 30.00[ 30{ «.8| 7.9| 13| 29 9 10 3
L) 67 56 81 6 54 4 0 0 T 0| 29.95) 28| 1.4 5.5 16| 18 10 10 4
3 63 57 61 ] 33 4 ol 1 0 25 0| 29.88) 167 12.8| 14.1| 26| 16 9 9 H]
[ 62 50 56 o| 50 9 0 0 .09 0[30.12( 26| 4.8 9.5 17| 28 5 5] 6
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SAN JOSE WEATHER STATION

DEPARTMENT GF CIVIL DEFENSE - CITY OF SAN JOSE

MONTHLY METEDROLOGICAL SUMMARY
120th MERIDIAN TIME

SAN JOSE, CALIFORNIA (CO-OPERATIVE STATION OF THE NATTONAL WEATHER SERVICE)  APRIL 1972
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17 67 6l 5t -t 11 29.96 36 37 00w 6.8 N 17
18 66 L0 53 -5 12 29.90 27 2 .00 MW 9.8 M 20
19 68 L6 57 -1 8 .00 28 22 .oo N 8.2 N 16
20 68 38 53 -5 12 30.16 29 52 .00 N 5.6 MW 16
21 70 w2 56 -2 ] 30.13 52 58 .00 W 58 N 16
22 75 60 .1 5 29.94 50 s1 .0 N 5.4 W 13
23 7 Lt 58 -1 ] 29.96 42 38 .00 N 5.3 N 13
2t 68 50 59 ) 6 ;.12 5l 6L 17w 3.9 m 20
25 69 45 57 -2 8 30.05 &2 38 .00 W 7.5 M 16
26 82 5 6L .5 1 29.86 L2 25 .00 N 5.2 N 12
27 86 50 68 .9 ) 29.90 L8 3 .00 N 6.3 W 70
28 80 9 65 .5 0 30.08 30 L0 .00 M 8.9 N 18
29 69 15 57 -3 8 o3 37 32 .00 N 9.2 M 17
30 78 Ll 61 1 4 29.97 Ll 23 .00 Ny 5.7 g 16
SUM/MEAN 70 5 58 T (199 30.00 pry Ly .51 W 5.5 S0 20
NORMALS 69 7 58 .- (216) _ 30.03 -- 5L 1.05) N 6.6 -- --
ALL DATA EXCEPT ASTERISK (*) ARE FOR THE 24-HOUR PERIOD
ENDING AT & OO PM PST - - - - - () INDICATES SUM TOTAL
:
ATMOSPHERIC PRESSURE RAINFALL wIND
MIGHEST . . » + » . . 30.16, DATE 20 | GREATEST FALL THIS MONTH IN - - -
LOWEST . . . . ... 29.86, DATE L° 5 MINUTES . .. . .05, DATE 5 (TOTAL MIVEMENT (MILES) . . 4689
10 MINUTES . . . ‘06, DATE 5 PAVERAGE HOURLY VELOCITY 6.5
F———— 15 MINUTES . . . ‘06, DATE 5 PREVAILING DIRECTION . . . N
30 MINUTES . . . . . .07, DATE 5 FASTEST MILE THIS MONTH 20
MIGHEST + . . . . . .. BS, DATE 27| 1 WOUR .. .... .09, DATE 24 DIRECTION Su, DATE . . . . u
LOWEST . . o oo+ oo 38, DATE 20| 2HOURS . . .... .11, DATE 2
GREATEST DAILY RANGE . 37, DATE 26 | 2L HOURS . . . . . . .17, DATE 2L -
. . . , PRECIPITATION
LOWEST DAILY RANGE . . 13, DATE 5% grpenya ToTAL ON APRIL 30, 1971 DAYS WITH = = = = = = - -
SINCE JULY 1, 1971, 1".01 INCH OR MORE OF RAIN 5
HEATING DEGREE DAYS (BASE 65°) ; THIS VEAR . . 6.2t .10 INCH OR MDRE OF RAIN 2
LAST VEAR . . 1..72 .25 INCH OR MORE OF RAIN a
Tufut frnls FONTH - «oeoo e 159 DEFICIENCY DR EXCESS THIS MONTH A5
DEPARTURE FAOM NORMAL . . . D aRED T on NOAmAL gy
SERSONAL TOTAL SINCE JULY 1 288 , - ' MISCELLANEQUS PHENOMENA
SEASONAL DEPARTURE FROM VORMAL  +223 ° ACCUMULATED EXCESS OR DEFICIENCY DN DAYS WITH = = = = = = = = -
APRIL 30, 1972 SINCE JuLy 1, 1971 FOG « « .« . . .. ©
e s s s s -6.26| THUNDERSTORMS . . . . .. O

COMPARATIVE DATA

MEAN TEMPERATURE (T) TOTAL RAINFALL (R)

TEMPERATURES
HIGHEST THIS MONTH - 92, DATE 24, 1966 TR TR TR
LOWEST THIS MONTH - 30, DATE 7, 1908 |1920|55| .92|1937|s6| .7¢{1950 [61] .39
192155 .u0l1938(56]1.12{1955 | 53]1.12
192253 .3z]1939(59] .us5[1956 | 57(1.01
PRECIPITATION 1923|56|1.52|19t0{58] "u?{1957 | 59| .ou
GREATEST FALL THIS MONTH - - 192t|58| .38|19t1(57[3.20]|1958 | 58]3.68
5 MINUTES . .18, DATE 9, 19%1 |1925|57[1.55|192[57| 2.79]|1959 | 62| .60
10 MINUTES . . . .26, DATE &, 19l |1926|62|2.88]1983|58|1.13(1960 | 59| .80
15 MINUTES . . . .29, DATE &, 19ut1 [1927|56(1.03|19ut|ss| .on|1961 | 60| .76
30 MINUTES . . . .35, DATE &, 1941 |1928{56| .96{19u5[s8| .22|1962 | 61| .10
1 HDUR . . . L1, DATE 3, 1935 [1929)5¢| 92]19ue|se| .01[1963 [s5(3.08
2 HOURS . . . . .56 DATE 3, 1935 |1930[59] .76(194761] .51[1964 | 60| .10
2L MDURS . . . 1.3u, DATE &, 19t1 |1931|en] «o|1948|s6|3.19[1965 | s8(1.93
1932|s6| .20(19L9|ss| T[1966 | 63| .37
oI 193356/ .15(1950|59] 75(1967 | s0|3.89
193t|ep| .3t |1951]57| .53|1968 | 59| .5
AVERAGE MOURLY VELOCTTY (MILES) 6.6 |1935|58(3.38(1952|58|1.26 1969 | 57|1.70
PRZVAILING DTRECTION wu |1936|59| .88 |1953|56| .75|1970 | 55| .21
MAX1MUM VELOCITY RECORDED FOR THIS 1971 | 56[1.28
MONTH SINCE 1908 - 36 MPH - NU - 1972 | 58| .51
DATE 8, 1944
GREATEST AVERAGE VELOCITY FOR WHOLE
MONTH - 8.8 - DATE 1921,
T INDICATES TRACE “END GTHER DATES Ty INDICA

FOR THIS MONTH FROM THE RECORDS OF PREVIOUS YEARS

PRECIPITATION

AVERAGE NUMEER OF DAYS THIS MONTH
WITH .01 INCH OR MORE OF RAIN 5
WITH .25 INCH DR MORE OF RAIN 2

GREATEST NUMBER OF DAYS THIS
MONTH WITH 01 INCH OR MORE OF
RAIN ---- 18 --- DATE - 1967

RVERAGE WEATHER TO BE EXPECTED IN
MARY

DAILY SUNSHINE . . . 9.2 HOURS
DAYS CLEAR .« .. PRI 16
cLowoy ... .. E
PARTLY CLOUDY . .« 10
RAINFALL . . .« . L)
AVERAGE DAYS WITH RAIN

.01 INCH OR MORE . . . . 3
HOURLY WIND VELOCITY . . . . 6.8
PREVAILING WIND DIRECTION Nw

AVERAGE ~ MAXTMUM TEMPERATURE 73

MINIMUM TEMPERATURE 50

£S ESTIMATEL OR NOT AVAILASLE
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LOCAL CLIMATOLOGICAL DATA

U.S. DEPARTMENT OF COMMERCE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
ENVIRONMENTAL DATA SERVICE

SAN FRANC1SCO, CALIFORNIA
INTERNATIONAL AIRPORT

JULY 1972

Latitude 37° 37 N Longitude 122° 23° w Elevation ¢ground® [R{3 Standard uime used pacIFIC WBAN #23234
. Weather types {Snow Avg e | Sky cover
Temperature °F on dates l;; e Prec:pl\nsuon station Wind - Sunsh Tinlhs
occurrence llets| now res- 1 astest
Degree days |, “p o, P o | waer | e Bure mile
— Base 65 2 Heavyfog X Jice on aquina- | Pellets| In = §
s 3 Thunderstorm [ -0 °° qi In - - el & - ol o 8
E & E H 4 Ice pellets jiroun ent 2d g€ d - c sl = =2
2 5 & 28 [Sg| = w |5 Hail at In 38 = & 2 . £ g, |28
g 2 | 2 |E2 |28 £ | ¥ |o Gl 04aM SE3T|SS|S| B |52 |BR| L% |55,
8 % g ‘;7 E_g ‘;‘,3 s % 7 Duststorm EE ,,,'g ge in. g iz % £g|ss|$
8l = 5 | < [BE (<] = | O |§ orm el 5t |<E|GE| & |28 [ds|Ad|=E|S
1 2 3 4 5 6 1 1A 1B 8 9 10 13 | 14 15 [ 16 | 17 18 19| 20 21 22
1 78 36 67 S| 55 [ 2 8 0] 9| 22| .4 7.3 10/ 32 6 511
2 71 57 D) 2| 53 1 0) 0| 0] 23| 7.0{ 7.9 1 22 3 3| 2
3 89 57 63 1 52 2 0| 0 0 25| 9.4/ 10.2] 16 30 H ] 3
4 69 56 63 1 51 2 0 ) 0O 29| 10.8/ 11.1} 18 30 [ 7 4
5 67 55 61 =1 50 &) 0| 0 0 28 12.5/ 12.8) 18| 28 3 3 5
[) 63 34 59 -3{ 51 o) of 0 0f 26| 1241j 12.5] 25 27 7 8 &
7 (-1 53 59 -3 51 8| 0| [ 0 28 12.71 12.9] 21| 28 8 7 7
[] 70 52 o1 -1 | 51 4 0| 0f of 29| l4.4) 14.8] 25 28 4 4| 8
9 67 54 61 -1 48 4 0 0| 0 28| 15.7| 16.1] 24 2B [} 2 9
10 67 54 [ 3} -1 50 & 0 0 0 28| 13.3] 14.0{ 23| 29 0 0|10
11 a1 55 68 [ 54 0 3 0 0| 31| 8.4/ 10.1] 23| 29 0 0|11
12 (1] 55 n 9 34 0 o) 0| 0| 30{ 10.3[ 11.2] 22| 30 [} 012
13 97 59 78 15 [ 55 0| 13 0] 0| 29] 7.9 9.4[ 18| 30 [] 0|13
14 98w 60 79%| 16 54 0| 14 0| 0 30} 8.4 9.4} 20| 30 [} 0|14
15 80 59 70 7 56 0| 5 0| 0 32f 5.4 B.1] 14 29 [} 0|15
16 L] 39 67 4 37 [+] 2 0 0| 23| 5.3] 7.2} 17 20 [} 016
17 79 60 (1] 5 57 ] 3 0 0| 23 9.6/ 10.2] 17 24 2 2|17
18 09 59 64 1 55 1 [+ o) T 26/ 11.3| 11.9] 18| 27 [ 7118
19 87 56 62 -1 52 3 0 0| T 25| 10.1] 10.5| 17| 24 9 9|19
20 (1) 57 63 0 54 2 0 0| T 22| 10.1{1 10.4| 1&f 22 9 10 | 20
21 70 58 64 1 53 1 0 0| 0 24| 7.8 9.2| 16| 28 7 6 |21
22 87 56 62 -1 52 3 0 0| 0 28| 10.9)11.2| 20| 27 7 5|22
23 68 57 63 0 52 2 0 0 0 28| 11.5) 11.7| 20 26 8 9|23
24 87 56 62 -2 52 3 of 0 ] 27| 13.9] 16.6| 22| 27 4 5|26
[ 68 36 62 -2 52 3 0 0 0| 28| l4.1] 14.4| 23| 28 2 4|25
26 70 56 63 -1 52 2 0 0| 0 29| 9.9 11.4| 20f 30 3 4 |26
27 70 54 (1} 2 34 0 1 0 0 30{ 10.4| 11.5] 25| 28 0 Q|27
28 10 56 62 -2 53 3 0 0 0 30| 14.3] 14.4| 22 30 3 % |28
29 67 56 (-39 -3 33 4 0 0 T 301 12.1( 12.8] 22| 30 5 5129
30 68 57 63 -1 54 2 0 (il 0| 28 13,7 14.1] 23| 27 3 6 |30
3l 70 56 63 -1 | 53 2 0 1] lo 29 1i|4.z 1%.71 23] 30 o TS ?n 5 4_ {31
Sum | Sum ———[— Total _To_hl_‘_?_'l'_ou_ r_the mon | Total | | Sum | Sum |
[1) 49| Number of days 5 7| 28 9.l| li.iln 28 :8 for AU IAZO
Avg Avg Avg Avg| Dep | Dep Precipitation ep I 1 ! |Date _ 27+| Possible |moniy AVE vg |
T2,8] 56.2] 64.3] Dgﬁo 53] -17 s 01 m;h_“_q =0,01 } | | I 3.6l 4.1
Season to date| Snow, ice pellets |
Number of days Total | Total S 10nch [1] Greatest 1n 24 hours and_dates Greatest depth on ground of snow,
[aximum _Tem| inimum Tem; 6% 71 Tl P ice_pellets or ice and date
= 90° =32 =232 =0° [ De Dep i 0
[~ 1 ﬁE ] '-211
HOURLY PRECIPITATION (Water equivalent in inches}
F] A M Hour ending at P M Hour ending at F]
AT 2 4 ] [ 7 9 10 11 12 1 2 3 4 5 6 ki 8 9 10 1 1218
T i
2 2
3 3
L} 4
3 5
[ [}
7 7
8 []
9 9
10 10
11 11
12 12
13 13
14 16
15 15
16 16
17 17
10 T T |18
19 T T T T 19
20 T T 20
21 21
22
i ]
24 24
25 i 25
26 26
ar 27
28 20
29 T 29
30 30
2l 1]
e e rires for the month May be thelast o pecription Price Local Climatolog- SUMMARY BY HOURS
= Below zero temperature or negative departure from 1cal Data $1,00 per year including L AVERAGES Resultant
normal annual summary 1f published. Single wind
$ il;’: -on. ll: l:::‘l::r.dt:t‘:o r:: dates copy 10 cents for monthly summary, H 2 Temperature N ]
- r
X Heavy fog restricts visibihits to 14 male or less 15 cents for annual summary. Checks E H | g ‘5 . g :' .§._= 5 =
T In the Hourlv Precipitation table and in columns or money orders should be made payable Pl 1 I colfalg l§.n.
9 10 and 11 indicates an amount too small to and remittances and correspondence >4 o v a=|Bg gl &e
measure should be sent to the Superintendent{ |T&™|& % o5 g |&]°
Thde u:;o.l'n for de'rree dn;- begins with Juls for heating of Documents, U.S.Government Printe- o £
and wi anuary coolin|
Data 1 colames s°'lz “F” and 15 are based on 8 ing Office, Washington, D C. 20402, 5[ 29.94 83| 9.1/ 27| o,1
observations per day at 3-hour intersals 6] 29.93 B4| 7.81 27 7.1
Wind directions are those from which the wind blows I cercify that this 1s an official 8] 29.96 79 6.8| 27| 5.2
Resultant wind 1s the vector sum of wind directions publication of the National Oceanic 4[ 29.97| 87 9.8 29 6.1
:_nd lpee'dl gmd::‘l’ b\'I l!he' munlf:e:| of nhnler\aulnn- and Atmospheric Administration, and 2| 29.96 50| 15.9| 28| 13,4
igures for d one & of egreed trom L
fikare fog rghoms jore Lene of GOk e comprled from records on file ac 3 29.93 60l 17,31 28/ 13.3
and 00 = Calm When directions are in tent of degrees ¢ Nationa imatlc Lenter, Ashe 3129.93 & 73[ 14.3 28] 13.0
lln Col ”pe:(r"w;l |r;| Col 16 are l‘né:?s! obler\.;d ville, North Carolina 28801. ) 81111,
minute s| s the / appears m Col 17 « s ;5 9
are gusts ppe Pe b u . /
Any errors detected will be corrected and changes n
summary data wiil be annotated in the annual summary Director, National Climatic Center USCOMM — NOAA —ASHEVILLE 450
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OBSERVATIONS AT 3.HOUK INTERVALS
o WIND [x TEMPERATURE | 5 WIND |m= TEMPERATURE | WIND
MES S35 = | & 3 Peles =] = H
5 323 .| 2 FHE R RALEP 2 HEN vl lEvE
.= HH -] ] R Sise « J
e Elgd |»~]|a2 o e ] £l |>=}3® o
*lFEt it EA E I el PR A 2 EB)E |2
DAY 02 DAY 03
Ol 3] uNy| 29] 8] 3| um|1s 59| 58] %3] 81 20 e 10 1913 59 55| 521 12z ¢
Q4] 6] UNL| 90] 29| 6] 3| UNLI 13| 57| 34| 52| 83|32 &1 10| 19]15) 58| 55 s2i 81 26{ 5
07 8] UNL 09| 2 3| UNL{ 10| 89| a5} 52| 78| 22 4] 10| 1910 80 So| 52| 75| 22 o
1 9 UNL| 73} 04| 71 O| UNL] 12 oo 59| 33| e3f 22 o[ 10| 20|10 o4l 58] 53] o8/ 22 &
13 O] UNL 37| 04| 6 3] UNL} 12 69| a0 9«) 89|23 12] 2| UNL|12 67 59| 53| 81 28|12
1 B UNL 55| 12 8 1| UNL| 20| o8 39| 33| 5922 11 1| UNp| 20} 66] 38| 52| olf 26{ 13
191 5| uNy 65| 20| 9 0| UNL] 15 61| 36| 53] 73526 [ 0j UNL| 20] el| 56| 32 72127 11
22] 2| UNL| 21 5 1) UNL| 18] 89| 3¢l 331 ei{23 4| olUNL| 1Y 38| sst s2l elasl 9
Day 03 OAY 0¢
01y o 20] 80| 27 5 &} UNL| 13| s3] 52| ~9| so| 20 7] 19| 9| 15 so| 34 s2| 87 25| &
041 10] 14 ap] 27| 8] 10] 13| 15 36 53| 30| 80|25 el 19 o) 19 s3| 33| s2| %0(21 ©
07] 10] 14 8p| 26| 7| 10] 13| 15 88| 52| &9 78| 20 8] 10| 8] 8 ss| 53] 52| 90|28 o
10] o] uNy| 83| 30] 8 2| UNL| 33 83| 38| 5c| 63|29 10| 190 9| 9 se] 34| 52| 872710
131 S| uNL 85| 29| 13 o| UNL) 20| 66| 57| Sc| 37|29 14 9| 12| 10| 80} 56| 52| 78|27 14
1 3] UNL| 291 15| o|unij 20 63| 36| S0 o3| 20| 16| 3| UNL|12 o0 53| 51| 7227 20
191 8| 250 5] 29| 12 o] UNL| 30 8| 54 30| 75|28 13 1f UNL| 12| se| 53| 50| 80| 28] 1o
22§ 91 250 78| 30| 9 1 1218 so| 53] 51| 83| 28] 12 7l 12112 ssl s3] sol dol27l ¢
DAY 08 DAY Q%
oif10] 12 83) 28] 10 S| UNL| 15| 55| 53] S1| 8o 27 [] o UNL]| 13 sel 52| «9| 78] 28| is
04l 31 unL 90} 27) 3| 5] UNL] 13] 52| %0 &9 99| 29 3] 7] UNL| 23] 55| 32| +9| 00| 28|15
o I} 11 80| 39| 5 9| UNL) 10| 58| s« Sc| 73|30/ 10 O| UNL| 10 s6| 54| 50 73|31 6
10] B[ UNL| 70| 29| 12| 3| UNL| 30 o4l 6] 50| o1l 31 13| o UNL|12] 64 56| &S| 59| 29|12
13] 10f UNL| T0| 27) 18 2| UNL| S0 68| 89; 33| 39|29 18 0| UNL]| 23] 66 56| +«8| 52| 28/18
1 T UNL| 70[ 28] 17| of UNL| 50| o5| 59 94| o8] 28] 20| o] UNL| 50 6h| 55| 48] 36| 26/ 20
1 T Nt 5| 28] 14 «| UNL| 30| 81| 87 54 78|28 14 o] UNL] 30| 60] 53| &7 62| 28|15
22| 5] UNy| 8o 28 7| 31 unL| 33 37] 33| 30l 78|27 17| ol UNL] L5 571 32| «7 o9l 2710
oAY 11 DAY 12
01l o] uNL| 75| 28] 12 0| UNL] 15| 86| 53| 51| 83| 30| 3 O| UNL| 15| 38| 35 33| 84|29 7
04 UNL| 77 29 10| 0] UNL] 19 55 53] 51 #e/ 30| &| oOfUNL]AS 56| Se| 53| %029 ?
() UNL 75/ 29] 10| o] uNL| 10| 80| 56f 52| 75|02 3] of UNL| 19| 63| 38 54| 73|30} &
1 UNL 57| 3 12| of UNL] 0] o6l e1f 57 7307 o] oOfUNL| B T4] 66| 371 58] 03] &
13| UNL| 61| 30 19 o| UNL| 10 15| 647 36| 32|31 13 Of UNL| 15! 80| o631 36| 44 30{13
1 0f UNL| 63| 28] 14 0] UNL| 20| 73| 62| 54| 51|30| 13 o| UNL| 30| T6| 63| 33| 48] 30|18
1 1| UNL| 78] 28] 15 0| UNL| 30| 63| 38 5+ 73)30f 14 o] UNL| 30| a9 60] 54| 59] 30[15
22 UNL| 831 23] H] ol UNL{ 15| 59} sel 33l eilzol 10| ol uNL| LS o2l 37\ 33l 729 &
DAY 14 DAY 15
0} UKL 75| 28| 7 0| UNL| 18] 63| 58| 54| 73|29 7 0] UNL| 12| 60| 57) 54 B}l 2912
[} 0 UNL| 78) 29| L3 0| UNL| 15| o1l 58| 53| 75|30 5 o| uNL] 12 60| ST7| 54| Bi{d0| 8
] 0] uNL| 68] 28] 3 O UNL| 8 69| o0] 3« 59|00 [ Oj UNL| T 65| 59| 33| To0|00| O
1 0| UNL| 49] 09| ] Of UNL| 8] 86| 87| 53| 35|03 [ O] UNL] 7 T2| 63| 38| 2|02 T
13| of uni| 3l e% 13 0f UNL| 185 98| 72| 89| 27|30 11 0| UNL| 10 T6| 65| 58| 3sj03| &
16] 0| UNL| 23 29 12} of UkL| 39 95| 09| 33| 26|29} 13| ofUNLj1l2 To| ¢ 36| 50|24 9
1 UNL 42| 30] 10| of UNL| 30| 72| 61| 34| 53|31 12 of UNL| 12| o7 ol| 57 70|32 8
22] 0] UNL| o8] 29| 10 o| UNL| 13 63| 57] %3] 0029 1 o] UNL| 12| 60l 58{ 56| 67t30l 8
DAY 17 DAY 10
01} o] UNL| 87| 30 [ 1| UNL| 15 o62] 89| 57 8sf22 3 4| UNL| 15 61| 58| 53|
041 0} yNL 8727 3| S| uNL{ 1)) 60| 30| 871 90|22 7| °| 1318 61| 58 55
o O UNL 73| 00| [] 8| 17110 62| 59| 57| 84|21 a| 10| 1410 62| 38| 55
1 Of UNL| 57| 33 3 2| UNL 12 09 62| 37 e6l20 8{ 10| 18|12 62| s8| s
13] o] UNL| 57| 20| 11 O] UNL| 18, 76| 64| 38} 58|20| 11 0| UNL| 20| 6Tt bl| 58
18] 0] UNL| 59| 22| 12 Of UNL] 151 71| 63| 37| slj2e| 14 1|UNL| 28 66| 59| 34
19| o} uNL 68| 20| T| OfUNL! 13| os| 60| 37| 78{2s| 1o 8| 19|23 sl]| 57| s
22] o] uNy 81] 24| 6 1 UNL] 33 62| 58| 35| 78{23] 10| o 15/18 60| 37| 54| Blj2¢| 8
DAY 20 DAY 21
ol] 8 13 a7 23| o) 10| 23|15 59] 55| Sz 78|22 7| 10] 17]18 60] 57| 55| 84|29 3
o4 10| 12 90| 28| 7| 10| 10|15 58] 98| %3] B8&22 5|10 18115 60| 87| sS4 81]|22] 5
07} 10} 16 78] 24 8| 10| 23|12 58| 3s| 35| 90|20 6| 10| 28{10| 60| 87| S&| Bij20| &
10110 17 75| 23| 10| lo| 28| 30 oz| 57| 93] MIj21 9| 10] 29j12 63| 59| 54} o8/19( &
13 o 29 63127 11| 10| 28] 30 o7 59| S&| 63122| 14| 10{ 40[20 a7| 39| 33| e1|23)12
1 8 23 68{ 23| 1o 9| 23} 30 63] 39| 5+ o8]21 9| oO|UNL|20 67] 39| 33| olf28|1e
191 10] 13 8] 25 11 2| 38[18 62| 58| 55[ 78]2+| 11 0| UNL| 20| o2| 50| 52| 70|27 &
22§ 10| 23| 701 27| 10| 10| 32l15 olf s8] 55| e1/23] 11 0| UNL| 35| 39| 53| 32| Me{27 &
DAY 23 pay 24
01} 0] uNL| 78] 23] 5 8] 16{1s s8] ss| 92| e01fa2s 6| 10| 18|15 59| 85| s2 8
04 0] yNL| 80] 26| 7] 10| 16|15 58] 53| 82| 81129 3| 10] 16|18 58| 54| 51 9
07 10 16 78| 39| 8] 10 17/15 59} 83| %1} 5|2% 7| 10| 14|15 s8] 55| %2 12
101 9 191 63| 28 8] 10 21/13 o6l 36| 21 72|27 8| 10] 12| 9 38| 35| %3 10
1 UNL| 61129 15 8| UKL| 20] o6l 38| 92{ s1)|28| 15 O| UNL] 13 3| 58| 32 18
18] 3| UNL| 68| 27| 17 3| UNL] 15 65| sS8| 33| &3)|28| 17 O| UNL| 30| o4l 57| s2 15
19] 9f 1 78028 10| 10| 15]12 0] 38| %21 75(28| 12| O|UNL|30 39! 35| %2 17
22} 0] UNL| 83| 27| 8| 10l 19]15; 59| 55| s2] 78|27 11 ojunii13 s8] 55| s2 13
DAy 25 DAY 26 DAY 27
Q1] 8] 1sf 13 57| 54| s2| 63|26 11| 10| 12|15 58| s3| 51| 03|28| 10| O|UNL|IS s6] 34| 53] %0j29] o
o4 9] 113} 13 57| 34 52| 83|27 9| 10] 15|15 571 54| 81) eo0|26 ? O] UNL| 15 83| 53| s2| %0|2%| 5
on T 1519 88| s8] 52| 81/29 9| 10| 15(18 88 34| 81 18|20 | OJUNL| 9 58| 35| 53{ 84|32 3
10] 1§ UNL| 15 o4 57| s2 e5|a? 7 0] UNL| 13! 65| 58| 32| 63|23 3 ofunLi 7 89| e2| 57| e0j0s] 5
13} UNL| 15| o6 38| 32 61/29 ts o] UNL| 20, 70| ao| 33| 35/31 14 o|UNL| 12 78] 63| 33| «8]30/18
18] 0] UNL| 30 o& 57| 32| o529 18 o| UNL] 30| 64} 57| 32| 65|30 17 o| UNL|3p 70{ 60| 53| 53|30|22
19| o] UNL| 30 39| 36| 53| 6127 le| of UNL| 20| 61) so| 83| 73|28{ 12| o|Uni|sp 62| se) 52| 70|31|1s
22§ 10| 12113 571 541 82| 83l27 1« ol uNL] 18] 571 58| 331 87130l 10| olUNLILS 58l 35] 1 8«l30lio
pay 28 DAY 29 DAY 30
ol o] unL| 15 56| 54 53} %0]|2%] 10| lo|uUNL] 10| 84| 83| s2f 93|29 9|10 8j1s 37| s5[ 3«| vojae| @&
04l 8] yNL| 15| 55| 531 52| 90|30 8| 10| 250] 10| 56| 33| 921 93{25 6] 10 8f1s 37] S5 5s] %0[26]| o
07| OjuUNL| 9 58| 35( 33| 84|31 9| 10]|120| 10 56| 34 33| 90j2¢ &|10] L11]18 S8} 36| 5&| 87|29} 7
10] 3 UNL|12 62| 37 33| 73]30] 1% 9| 120] 10 02| 97| 5«| 75|32] 10 SIUNLEL2 83| 38 34| 73|29(11
13] 1 UNL| 19 89 80| 53| 57]30f 18| ojuNL|25 65| S8 53| 65|31 13| OfuNL|[23 o7 39| sS4 6312918
18] O} UNL| 15| o4] 581 33| o68130| 18 0] UNL| 30| 64| S8 53| e8f29| 17 ofuni|25 66| 39 53| 83|30|20
19| 9] UNL| 10| 57| 35| s3] 87130] I« 71 200| 20 39| 36| 5« Bsld0| 16 2| UNL| 20 60| 56| sa| vej27|18
22] 7 UNL| 10| 35| 54 33| 93/30] 11 olUNL| 12 37| 33| s«| %ol30| 12| 10| 12]33 39| s8] 34| 8e]27]13
DAY 31
ol 10] 10} 15| 39| 37} 55| 87|27 13| ADDITIONAl DATA
04110 Of 15 58] 36| 34| 87|27] 10| Other observational data contained in records on file can be fumished at cost via
o7l 10| of 10 36! 34| 53 90|29| 10| microfilm, microfiche, or paper copica of the original records Inquirles as to
101 LuNi| 8 62 37 33| 73|29 12| availability and costs should be addressed to Director, National Climatic Center,
13| o] unL| 20| 64l S8 53| 88|30 18| Federal Bullding, Asheville, North Carolina 28801.
18] o] UNL] 30| 67| 39 53| 81|31} 14
191 o| uNL| 20| 61| 33| s1| 70{31) 12
22] olumji2 371 Sé| 32| 83]28] 13§ STATION SAN FRANCISCD CALIF YEAR & MONTH 72 07

U'S DEPARTMENT OF COMMERCE
NAFIONAL CLIMAFIC CENTER
FEDERAL BUILDING

ASHEVILLE,N C 28801

NOTLS

CEILING COLUMN—

UNL indicates an unhimited
celing

WEATHER COLUMN—

Tornado
Thunderuorm
;qulll

showers

I} reeang rain

L Druzzle
Freczing dnzale
Snow

Snow pellets
Ice crystals

0w showers
Snow u|||ns
Ice pellets
Hail

Fog

lce fog
Ground fog
Blowing dust
Blowing sand
Blowing snow
Blowing spray
Smoke

Hare

Dust

WIND COLUMNS—

Directions are those from
which the wind blows indi
cated n tens of degrees
from true North, 1 ¢, 09
for East 18 for South 27
for West Eniry of 00 in
the direction column indi
cates calm

Speed 1s expressed in knots
muluiply by 1 15 to convert
10 mules per hour

POSTAGE AND FELES PAID
US DEPARTMENT OF COMMERCE
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LOCAL CLIMATOLOGICAL DATA SAN FRANCISCO, CALIFORNIA

US DEPARTMENT OF COMMERCE 5535“:572“'" 8LDG.,
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

ENVIRONMENTAL DATA SERVICE

Lattude 37° 47° N Longitude 1227 25’ W Elevation tground! 52 ft Standard time used paciFIC WBAN #23272
o Weather tvpes |Snow Avg Sky cover
Temperature °F on dates g: Ice Precipmsuon station Wind E Sunshine T};mhs
occurrence llets| now | pres astest
Dg"“ g;.’s 1 Fog Pem_ Water | e | sure 3 |__mle |
- se 2 Heavyfog X Jiee onl equina- | Pelets] In <13
] 3 Thunderstorm In - e | a -4
o E - 4l 11 pround lent o | & - M) s
& g £E I ce pellets t Elev |[Eg EE | o c -] -] £2
3 g [ 3¢ |%3 ng w | 3 Hatl al In 59 3§ [} E] s 22l g 55
E E 8 ge (FR| = & |6 Glaze 08AM 15528 Zg |8 |o<s| B | 22 u% 2l Ec
y g z E‘ gg ‘;‘,; 5 g |7 Dusisorm feet Eg 3§. ge §.°- g 3% E §§ dgg |2
a8l = f | e [BE <8 2 | S | imme | msl @IS E|<E|RE & | =8 |R%|Ad|ZE|A
1 2 3 4 5 (] TA 7B 8 9 10 1] 12 131 14 13 [ 16 | 17 18 191 20 { 21 |22
1 64 54 59 1 o [ 0 0| 0| 26/ SW | 12.4| B4 1
2 63 56 60 2 H 0 0 0 0 23| SW 2
3 63 57 60 2 3| 0] 0 0 0 2l W 3
4 62 54 ( 58 0 7 o ¥ . 0 0 0 22l W 4
s| e s 59| o df o BE 9 o 0 200 W 5
6 61 56 58 -1 7 0| 0] 0| 0 22 W [
7 61 53 57 -2 8 [ § s 0 0| 0 3 N 7
8 1] 53 60 1 5 0 § 0 0| of 26 W 8
of o3 54| 60 1 5 o & 0 0 0 26 W 9
10 [1] 56 60 1 5 [+ ind 0 [+) 0 20| Sw 10
1 10| 55| 63| 2 o § o o o 22 W 11
12 77 56 67 8 0 2| 0 0 90 24| W 12
13 a8 60| 74 15 0 9 A % 0 0 0 19 W 13
14 92 59 T6% 17 0 11 E ; 0 0 0 21 L 14
13 63 57 60 1 5 0 n 0 0 0 26 L 15
16 66 57 62 3 3 of = & 0 0 0 22| SW 16
17 83 50 [ 3} 2 Ll [ : 0| 0 0 16 W 17
18 66 56 | 61 2 4 of A 0 T 0 18 W 18
19 e 55 [ 59 0 6 o & & o .01 [ 16| SW 19
200 es{ 57| &1 2 ¢ o E & 0 1 o 17| W 20
2l 66 58 62 3 3 0 5 0 0 0 15 W 21
22 63 57 60 0 5 0 = 0 [ 0 20 L] 22
23| e2| 51| e0| o s\ o B - o o o 23| w 23
24 o4 56 60 0 5 0 o 0| 0 0 21 L] 24
H 64 55 60 0 5 of 8 ., 0 0 0 24 W 25
6 63 5% 59 -1 [] 0 < a 0| [ 0 22| SW 26
7 71 53 63 3 2 0 < 0 0| 0 26| L] 27
28| o2 53| se8| -2 7 of & § 0 0 0 26 W 28
29 61 53 57« -3 8 0 a « 0 0| 0 23] W 29
30 o4 56 60 o 5 0 o 0| 0] 23 L] 30
31 62 55 59 =1 o 0 ) [+) 9 23] SW 3)
Sum | Sum —— Total | Total Total | Total | For the month [Sum [Sum |
—{ Ta& 22| Number of days «01 0 26| W
AVE Avg Avg | Dep [Avg| De De, Precipitation Dep | | Date 28+ Avg
T6, 1 B5.8] 60.9 2.1 -"4’_[‘5 S 01 nch i[~ 0.00 |
Season to date Snow, 1ce pellets
Number of days T 5 10 inch [/ Greatest depth on ground of snow,
Maximum Iemi Mimmum Temp eis 1ce_pelicts or ice and date
=80 =32 232 =20 [1]
T ] o] o _| o 8
HOURLY PRECIPITATION (Water equivalent in inches) = Entry of Trace amounts may be Incomplete.
F] A M Hour ending at M _Hour ending at F
El 1 2 3 4 [ [] 1 8 9 10 11 12 1 2 3 4 5 6 ki [] 9 10 11 12 |4
2 :
3 3
4 4
] 5
6 ]
7 7
: 8
9
10 10
11 11
12 12
13 13
14 16
15 15
i i
17
18 T T T T 1 T 18
19 T W01 T T 19
20 T 20
2 i
25 i
24 24
25 25
e 26
27 27
28 28
;: 29
3 i
*  Extreme temperatures for the month May be the last
.!,{ I,m,“ than one occurrence ) . Subfc;xpnosn Price Local Clxmftolog- SUMMARY BY HOURS
- elow zero temperature or negative departure from ica ata 1.00 per year 1ncludin;
normal annual summary 1f published. Smglg I AVERAGES RES:IIl’:IIII
$  =70° at Alaskan stations copy 10 cents for monthly summar: Temperature | ¢ T 1
+ Also on an earlier date or dates ts fo 1 Ch l{. tls | e g @ > €
X Heavy fog restricts ity to % mile or less 15 cents r annual Summary . ecks =2 03 | W L. EEY -]
T In the Hourly Precipitation table and in columns or money orders should be made payable sT|8E 22| e AR EE AR
9 10 and 11 indicates an amount too smalt to  |and remittances and correspondence 3328887 . | ol w82 E{E| &E
measure should be sent to the Superintendent| [RX¥Z-|&% | 4 [83/3°|7G/SF|5(|%
Thde u:;o?n;or.dex‘m d-;-nhemn- with Julv for heating of Documents, U.S.Government Print- < |23|4 &2 e
and w)f uary for cooh
g;: m[ ml“m“.dsl lz-alg 'l-l and 'l"' are baved on 8 ing Office, Washington, D. C. 20402,
rvations r day at our intersniv
Wind dlmu:ne- nrey those I'ron‘| ‘\\hl(‘h the wind blows I certify that this is an official
Resultant wind 1s the vector sum of wind directions publication of the National Oceanic
;g‘ld lnee'ds gmdled b lhel munlr:e:q of ob‘er\-u'on- and Atmospheric Administration, and .
ures for directions are tens o legrees liom true
o o VTR TN, 8 I 1g comeyled feom records on il a:
and 00 = Calm When directions are 1n tene of degrees enter, Ashe
i Col 17 entries in Col 16 are fastest obseried ville, North Carolina 2§801.

l-minute speeds 1f the / appears i Col 17 speeds

are gusts Ny V W
Any errors d will be and ch 13 h"“‘“
summary data will be annotated in the annual summary Director, National ClimaCic Center USCOMM — NOAA — ASHEVILLE 425
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LOCAL CLIMATOLOGICAL DATA DAKLAND, CALTFORNIA

U.S. DEPARTMENT OF COMMERCE :3:5”“;]";“"“ AIRPORT
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
ENVIRONMENTAL DATA SERVICE

Latitude 37° 44’ N Longitude 1227 12° W Elevaton rground! 6 ft Standard time used pacIFIC WBAN #23230
1]
o Weather tvpes [Snon Avg | unshine | Sky cover
Temperature °F on dates gl Ice PrecnpllaSUOn station Wind e S T{-nlhs
] occurrence llets now res | astes
Degree da')s 1 Fog P‘Dr Water ice l:ure g L _mle |
Base 65 2 Heavy fog x lets
= 3 ice on| equina | P* In £ §
anderstorm | o ) I In - a - ° 8
E E g£E |2 4 lcepellers K7 ey Elev [2dze|” s | s 22 |zz
F] Hi @ EEREY w w |5 Hall at In i s8 § ® 2 £7 8. | B8
E E ® tE |FR| = € o Glaze 04AM ! nsosg (e85 (s B | 82 u% 2 EE|o
8 E g E as 63 E H 7 Duststorm feet ze E g i al 8 3% g £ g 53 [2
Bl 2 | £ | 2 82|23 2 | 8 |imoenee | | msl 0585 |ZE|3E| 5 | 25 |85l AF|SE|A
1 2 3 1 5 6 1A 1B 8 g 10 1] 12 1131 14 15 161 17 18 19 ] 20 21 |22
1 KH 57 (1) 2 50| 0 1 ) 0 0] 29.83| 32| 10.7| 11.5 20 31 6 4 1
2 72 60 66 2| 56 0 1 0 0 0 29.89| 30 9.0| 10.1] 17 31 [} 6| 2
3 []] 60 -1 o 55 1 0 0 0! 0l 30.00| 29| 9.4] 9.6| 14| 28 5 5 3
4 69 59 [.1) [} 54 1 0 0 0 0] 30.03( 29[ 10.3| 10.6 14| 28 ] [} 4
H 68 58 63 -2 33 2| 0 0 0 0l 30.03( 29[ 11.1| 11.4| 15| 28 &4 [] 5
6 63 57 60* -5 54 5| [ 0 T 0| 30.04[ 26! 9.9 10.2] 16 27 ] 8 6
7 (1] 57 51 -4 54 4 0| 0 0 0/ 30.03] 271 9.4 9.9 14| 28 9 8 7
8 70 55 63 -2 55 2 0| 0| 0 0| 30.023( 28| 5.9 8.2 18] 28 3 % 8
9 o8 57 63 -2 LI 2, [+] 0} 0| 0] 30.01( 26f 9.7 10.4f 20 26 [} 1 9
10 87 57 62 =3 8¢ 3 [+} 0] 0| 0] 29.97| 28] 7.0/ 8.6 14} 27 0 1 ]10
11 79 57 68 3| 87 0| 3 0 [ 0| 29.97( 29| 6.4 7.8} 15} 30 0 0|1l
12 83 60 72 7 59 0| 7 0 0 0| 29.96] 30| 7.9 8.3 16} 30 0 0|12
13 9% 63 19 14 60| 0| 14) 0 0 0| 29.87] 30| 7.1 7.8 15} 31 1 0|13
14 99w [1] 82« 17 60 0 17 0 [\] 0| 29.73} 30| 7.3| 7.6| 14| 31 0 0|14
15 76 61 89 4 58 0 & 0 0 0] 29.77) 33| 12.2| 12.7| 20 33 [} 2|15
16 76 81 68 3 59 0 3| 0 0 0] 29.06( 30 8.4] 9.2 14| 31 2 4110
17 10 62 1} 1 60| 0 1 0| [ 0{ 29.95( 30| 11.4| 12.4| 20| 31 5 7117
18 68 6l 65 [} 58 0 0 0| T 0i 29.97| 28| 12.7] 12.9| 18| 26 [ 8|18
19 [1) 59 62 -3 55 3 0 0 T 0] 29.90( 27 12.9[ 13.1| 14| 24 9 9|19
20 (1] 60 62 -3 56 3 0 [ T O 29.88| 24| 11.2| 11.4f 15| 25 10 10 | 20
21 [1] 61 (1] [} 56 0 ] 0 T 0] 29.99| 26| 8.8 9.5 14] 28 [} 3|21
22 66 60 63 -2 35 2 0 [} 0 0l 30.01| 27| 10.7| 10.8| 18] 27 ] 53|22
23 (.1 60 83 -1 54 2 0 0 0 0] 29.97| 28( 10.0{ 10.1| 17| 27 7 8§ |23
24 67 59 63 -1 535 2 0 [ T 0] 29.95[ 27( 10.1{ 10.5 14| 28 5 5 |24
25 66 58 62 -2 | 55 3 0 0 0 0] 29+96} 27( 10.8| 11,2 17| 27 3 5|28
26 68 58 63 -1 34 2 0| 0 0 0| 30.00] 29| 8.4 9.6 14| 30 3 4 |26
27 75 55 65 1 57 0 [+ - 0 0 0| 29.98( 30| 5.7] 7.3| 16] 31 0 027
28 89 57 62 -1 36 2 0 0| 1) 0] 29.95| 30[ 10.0{ 10.6 15| 29 3 4 | 28
29 87 57 82 -2 56 3 0 [ T 0] 29.93( 30! 10.3} 11.9 18 31 5 6 |29
30 67 59 63 -1 56 2 [}] 0| [+] 0| 30.00{ 28] 9.8/ 9.8] 18] 31 & 6 |30
31 66 58 62 =2 56 3 1] 0 ) 0 27 10.0] 10.2] 181 29 [] 4 131
Sum Sum Total | Total Total the month Total | % | Sum | Sum
47 51|  Number of days T 8.9110.2] 20] 31 for _A_& 14]
Avg Avg Avg | Dep [AVg| Dep | Dep Precipitation Dep )| = | Date__17¢| Posuible [moniy AVE | AVE |
71.0] 39.0] 635.0] 0.7 5e| =8| = 01 nch ol 0.00 | — t P I
Season to date Snow, ice pellets |
Number of days otal [ Total | S 10 inch 0 Greatest depth on ground of snow, |
aximum Tem, inimum Tem Lxi 80/ Thunderstorms 0 recipitation we peliets or ice and date
S00°3] = 32E =237 20" [Dep | Dep | Heavyfog X 0 T 294 [}
2 | [ 0 | [ ~6) | Clear 13 Parlly cloudy 14  Cloudy &
HOURLY PRECIPITATION (Water equivalent 1n inches!
F] A M Hour ending at P_M Hour ending at B
-3 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 1z 18
T 1
2 2
3 3
4 &
s 5
[ T T [
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
13 15
16 16
17 17
18 T T T T 18
19| T T 19
20 T T 20
21 T 2l
22 22
23 23
24 T T 24
25 25
26 26
27 27
28 20
29 T 29
30 30
31 al
. Mar o
E{mﬂ':ﬁﬂ’:‘:ﬁxﬁ:ﬁ:‘: month Ma be the Inst Sublscnpl:wsn Price Local Climatolog- SUMMARY BY HOURS
—  Below zero temperature or negative departure from 1cal Data 1,00 per year includin ;
normal annual summary 1fppub1 1shed. Smglg ] AVERAGES R”:ll:flm
3 5 70° at Alaskan stations copy 1o cents for monthly summary ul o Temperature » 1
+ Also on an earlier date or dates cents fo 1 Ch k, g |gn — @ >, '§. c
X Heavy fog restricts viubilits to 14 mile or less 13 cents lor annual summarv. Checks g2, 63 w | = SulB (5
T In the Hourly Precipitation table and in columns or money orders should be made payable 5 e£ AR ° & sol2als a
9 10 and 11 indicates an amount too amall to and remittances and correspondence o2%|sSl o o “ ol wioa® £ §
measure should be sent to the Superintendent| [F¥E=|&% | 2 |835|3°(%5 3 |a
The season for degree dasve begins «ith Jult for heating of Documents, U.S.Government Print- . <|xa & ¥4
Bt colmmns & 1513714 and 18 bueed on 8 LB OFfice, Washington, D.C 2002, | G| ¢|29.94| 61 38/ 35 84| 9.3]78
observations per dav at 3-hour intervals O‘I 7| 29.94] 60] 57| 55| 85 8.4 29
Wind directions are those trom which the wind blows I certafy that this 1s an official 07 7| 29.97; &1l 58 55| B3| 6.8 29|
Resultant wind 15 the seectnt sum of wind duections publication of the National Oceanic 10| 5] 29.98| o&4| 60| 36| 75| B.2| 27
;nrl :pee{dn gmd‘ed ) lhl; mnmlfm:1 o nb-‘en’mlon: and Atmosphe;m Administration, and 13| 3| 29.97| 70| 62 86| 64| 12.2] 29
1gures for directions are tens uf dewrees tiom true 15 compiled from records on file at 18] 1{ 29.9¢| 89 62| so| 65| 12.8| 29 12.
= = 27 = =
::&:‘(‘J‘O |=e col?ll; El\:‘he}fduf:ﬁ:v:::m |‘1: 'l:-‘magf d:g“rl\-l:: the National Climatic Center, Ashe- 119 3] 29,93 64| 60] 36| 76/ 12,529 11,
mn Col 17 entries 11 Col 1t are fastest obseined ville, North Carolina 28501. L22] 4l 29.96l_ o1l 58l 30l _83l10.5] 28L_9.

1-minute speede If the / appear~ mn Col 17 speed~

are gusts b M N V

Any errore detected will be corrected and changes 1

summary data will be annotated 1n the annual summars Director, National Climafic Center USCOMM — NOAA — ASHEVILLE 425



OBSERVATIONS AT 3-HOUR INTERVALS
] [ - TEMPERATURE| WIND
B 5 |o: TEMPERATURE| , | WIND £ |as rmn:mu z IND 5o ey w 1
> |of]%x carnen| = | S lbe] 2 o, [BE|2% o] & | S| Z, a. |PE|23 |2 LaThtn| o A EMT
- EETRN n le|=F {VE{25]%a)se - 2 |5 o8 V12 g5 e = o 13(2]
= 78[5l = le3la |2 || ¥ |28 |EE = gsla (9 |% )3 |2 |2d 5|k % lega |2 [P
FR el o < |52[8 | = % i < E-n = s x (53|77 < |3@la |*
DAY 01 DAy 02 DAY 03
01| 3junL| 9] o] 57 95 es[33 7| 2 un| 12| o1 30| 36| e«j30] o] 10 1212 81| 99 [
os| & unt{ 9] sef sel sst 9033 10| 10| 1912 o1| sof 3¢ e<jor| 7| 10 13/12 sl 33 ?
o7 10| unt| 7] s7| ss| s«|3s| ‘8| 10[ 1713 o1| sof 30| 84|27 7| 10] 16|14 81| 58 s
10| 7fun] @ o7 &1 83 70 28f a| 3 un |32 o5| 39| s3] 70/28f s e 21|10 04| 39 ?
13| of uni| 12 12l o3 5% 59| 31l 18] ofuni| 14 71| 82[ 36| 39| 21| 13| 2juni|1g 86 60) 10 NOTES
1ol Zony a2 71| o3 s8| esf30f 11| 3 unLf 14 89| 81 :o &3/ 30| 12| o 3NL 13 o7 & 10
1 2] UNL] 10| o3| ool 37 75| 34| 14 3| UNL| 1& 84| 99 o] 75| 28| 11 1 UNL| 13 62 S 10
22| of uni| 12 all 5ol 57| e7tas] o] « unili2 o1] sol sl eel27l 7| 1| uni) 1 o1l 53| 10 CLILING COLUMN—
DAY 06 0aY 05 oaY 06 UJ"Ll ndicates an unhmited
o1 7| 17 15| 6ol 37| 55| e4[30] 9| o 13|13 59| se] sl 8¢/ 29] r| 1o} 915 s8] s s Lening
04| 10] 15 13| s0] 57 54 e1(27 o] 10| 16| 15| 38 ss| 33| sef28] 10| 10| 9|13 87| 33| 9
07 10| 14| 15| sol ss| s3i s1]32( 7| 10f 13|15 so| ss[ 32} {30 7|10 9 9 51| 33 [
10| 2[uni|15 o3| 58 sl 73[ 27 o 10| 2115 o1 36| 52} 72{29] 7] 10f o o |0 sef 5ol 10
EETH EEEREREET SEERERIEE o ;
10| 5| unyf 25 ® 54| o3) 28] 11| o uni| 30 6 o 1 L 10 I3 12 _
15| o 210} 20 oI 37| 54| 78[2s] 11| of unt| 29 oo 37| 34| mf28] 13| 3funtig so| 7 10 WEATHER COLUMN
22| slunu s s9i s8] 5¢l 84|30l 10] 20l 13123 s9] sel 34| ee[28] 11| 7l 14)32 s8l 33 10
: Tornado
oAy 07 DAY 08 Day 09 T  Thundersiorm
o1l 10] 14] 12| s8| ss| 53] ea]27] 10| « unLf | 58] 36| 34| 87loo] of efunLjis 39] 56| 1 0Q
ol 10] 11] 12] 57| 55| 33 87| z¢] 8| < unl i} 56| 34| 33] 9ojos| 5| « unt|13] 37 sé 6 R Ramn
07| 10] 11| 9| s1| 53| s3| s87)23( 7| o unyf 30 o0 37| 34 81fos| 3| of uni|1s) o1l 57 0 RW Rain showers
10| 10| 16 10 oo| sof 33| 78/27 8| 2|uNy|ag o6 38| 33| e8[23| &) of unt]15| o8| 59 6 /R Freenng can
13| 10] uni| 20 83 sof sel 73/ 29] 9| o uni|eq 70| o2 37| a¢|272| 11 ofuni|2s o8| o0 15 L Dnule
o| uny 20] osf 390 35| 7327 8| of UNL| 40 o8] &3 39 73(29 12| of UNL| 30 87| 99| 17 7L Freenng dnzdle
19 7 uny| 20] 61 57 3af 78 29 9| 7/ uNL| 20| 64| 60| 37| 76|28/ 10| O UNL} 25| 6] 58 12 5 Snow
22| of unL] 15 s8] sol s« 0727 10| ofumis 60| 57 33| 8¢/ 28] 10| of UNL| 18] o1l sel 9 SP Snow pellers
IC  Ice crysials
DAY 10 DAY 11 DayY 12 SV Snow showers
0l UNL] 15] [ 58] 32| 78] 27 [ 0] UNL| 15 60| 57| 55| Be| 23 ° o unL| 12 o) 59| 7 5G  Snow grains
[ UNL| 18 so| 3¢l 51| 7e]3s| &| of unf1s ss| 33| s3| 8|03 3| ofum|12 o1 38 5 [P lce pelles
o unt} 15} oo 58| 53 78]12] & o |19 o2| 5| 36/ e1/oo[ of ofum| 9 o3| o1 3 & Rt
1 UNL| 15] o5 59 s< o826l 7| ofunt| 9 67| o2| 38| 73123 o ofum| 7 72| o4 308,
13 of unt| 18] o8 59| ss 63|27 10| ofum]i2 75| o3| 36| s6j230| 10| ofumi| ¥ 1l o8 0 e 'G“ “l“
16 o unt| i3] o6 60| ssi o828 11| of unL| 15 76| se| 38| S8/ 30| 11| ofunL|1s 18] o7 13 55 Blown :"ll
19 2| uNL) 15 oz| 38 ss| 78| 28] 10| of UNL| 15 69| o2 58| e8l30! 9| of unL]20 1| 63 11 BN Blowms sand
22] | uni| 12| 60| 57 351 84| 27 [} ol UNL} 15 63] ool 38] 843} [ ] ol UNL| 15| o6l ol 4 BY BIm-m: vy
Day 13 DAY 14 DAY 15 l':\ Erl:("-k-:l spray
03] o] uny| 13 o3} 1| se] 78133 5| ofuNy| 1y o8| o4 &1] 78]29] o ofunt|t2 o8| s0| 37| 8la2l10 e
o8l of ynt| 18] o4 oof 38l e1jo01 | ofune|1s o6| 2| so| e1]3s[ 5| ofunif12 oz| s¢ ss| s32l10 5 pua
o7l 3 unt| 15| 70l 64| so] 71[27] 3| of unt]1s) 71| o4 so| e8|30| 3| ofuni|ig 63| 39| s 78| 3ef 7
10| of uni| 7| 76| o8 03| esf27] 7| o U] 10 20| 70! o4| s8|27[ o] ofum| 8 71| es| so| e8| 30] 8
13| of uni| 10 93| 71| 39 32§30 10| o unt| 19| 97 74| 62 31|31 10| ofunt|12 73| os| s8] 39]24[12
1 UNL| 20] 91| 70l 38| 33f30] 10| o uni{ 20| o1 o9 ;o 31/32| 10| o UNL lg 72] 04| 39| 4| 22[15 WIND COlUMNS—
! UNL| 30] 7% o8] 62| 3030] 10| of uNL| 20] 81| o7 99| «7(29| o 2|umL s8] o1f 59 81]3ef10
22| ol uni| 13 n| sl o1l 7laol 5| ofunt|1s 70l e3] 39| edl30l 7|10l eli2 s2| sol ssl wol sl 10 Dyreyuom sec those from
. DAY 1s DAY 17 Day 18 cated i tens of degreesy
011 10] ¢| 10 s2] sof 39| 9032) 8| 10] 14|12 o4) 2] 60| 87| 27| 7| 10| 13[12 83| o0 for East 18 for South 27
o8| 10] 9| 10| 62| eof 38 e7j33] 8| 10/ 9|12 63| o1| 39 87|30 11| 10| 13[12 63| o0 for Wesi Entry of 00 1n
o7 10| 1215 62| 60| 38| 87[3s| o) 100 810 o2| 60| 35| 90|38 5| 10| 14|12 62| o0 the direction column indi
1 UNL| 15] 68| 63] 39| 73| 23 3 9t 15/ 10| 6B} 63| 60| 78| 3& 8] 10| 12[13| 83| &0 cates calm
13| of unL| 20| 74| o5 ss| eol29] 9] 1lun|iz 70| 6o 1} 73130] 14| of uni| 20| 07| 62
tel of UNL| 20| 13( oo o1 e8| 30] 10| 3| UNL|12 o7 63| eo| 8|31] 17| ofUNL| 20 o8| o2 Speed 1s expressed in knots
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SAN JOSE WEATHER STATION

DEPARTMENT OF CIVIL DEFENSE - CITY OF SAN JOSE

SAN JOSE, CALIFORNIA
]

MONTHLY METECROLOGICAL SUMMARY
120th MERIDIAN TIME

(CO-OPERATIVE STATION OF THE NATIONAL WEATHER SERVICE)

July 1972

ATITUDE 37° 20' N.  LONGITUDE 12° 63 W. _ ELEVATION (GROUND) &7 ft. PACIFIC STANDARD TIME USED
TEMPERATURES (F) MDISTURE WIND
EXTR o - . : .
EMES S 3 & " FASTEST
g w ¥ z ¥ £ Ml
E (8 |85 | E|.pl2E.E '
3 m wnao [=] - Q. — = [+
= f ¥ e o= “as =3
B | e | EE| - | 8% |gfE |3 | 3
[ > [S R =) - 20 -0 0 L = W ~
< -0 (-4 =0 = Ll - =20 o I
& e G — we | B85 | Eo o ] &
2 = ul 2 I = > - Z L aZ ("] L ~
2 2 2 E ] 5 a fng = %22 >3 g 1] o
w Lo (= [+ << o o -9 < Q 2 - o W (™)
s (5| 2|e | § (B |2 | 8|3 |88 |2 |8| & |&
o z = << a a < (=1 o aagx o < a un
1 97 58 78«1l 0 29.77 60 48 .00 5 63 N1
2 82 57 70 43 0 29.8, 59 50 .00 N B.7 N 12
3 79 & M +3 o 29.95 59 55 .00 N 6.0 N 13
L 7 60 63 41 0 29.98 55 53 .00 N S.6 N 13
5 % 58 67 -1 ] 29.97 58 58 .00 N 5.9 N 12
6 W 57 66 -2 0 29.99 54 60 .00 N 6.5 w13
7 7 51 6k -4 1 29.99 59 S5 .00 N 5.8 Nw 11
8 82 5. 68 0 0 29,98 58 52 .00 N 6.8 No16
g 79 57 68 0 ] 29.98 L8 35 .00 N 6.7 N 16
10 a1 6 63 o+ 1 0 29.92 56 54 .00 N B Ng 13
1 91 55 73 +5 0 29.90 60 38 .oo N0 L7 Mg 11
12 8 6l 81 +12 0 29.90 62 32 .00 N &5 Nu 11
13 103 65 86 416 0 29.77 61 2 .00 WG 5.0 0 M 16
14 8 6 88  +20 0 29.6f 61 2 .00 NE 4.5 Nu 13
15 105 &3 8. 416 0 29.75 62 46 .o N 5.9 N 11
16 85 6l 73 45 0 29.80 45 43 .ao s 8.2 s 16
17 85 61 72+ 4 0 29.89 6l 63 .00 N 6.6 N L4
18 80 60 70 +2 0 29.88 59 55 .00 TR ] No16
19 7% 61 69 s 1 0 23.83 52 52 .00 Noga MG 16
20 75 61 68 o 0 29.85 56 57 -00 s 77 su 18
21 7% 62 B3+ 1 0 25.9L 57 51, -0o s4 7.6 N 17
22 76 55 66 -3 g 29.95 56 54 .00 N 5.8 N 13
23 % 58 66 -3 0 29.90 58 61 .00 N B NW 13
24 7% 59 & -2 0 29.88 5§ 54 .00 No7.00 N 15
25 7 5% 66 -3 0 29.90 57 51, .o N 67 AW 15
26 80 56 68 -1 0 29.93 57 31 .o N L3 N 13
27 0 53 72 +3 ] 29.90 57 35 .o0 N 4.8 NE 13
28 88 57 73+ 0 29.85 63 55 .00 N 5.5 Mg 13
29 B2 58 70+ 0 29.83 59 50 .00 MW 6.2 MW 11
30 79 & 10 +1 0 29.94 &0 59 .00 N 6.2 NG 13
31 81 59 70 +1 a 30,03 59 50 .00 N __ 5.6 Ng 11
—  BOM/MEAN B3 59 ) v 3 D 25.89 58 L9 .00 N 6.1 £ 18
NORMALS Bl 55 68 --- (12 29,93 - 50 1 N 6.2
ATMOSPHERIC PRESSURE RAINFALL WIND
HIGHEST . . . . « . . 3003, DATE 31 |GREATEST FALL THIS MONTH IN —.- - TOTAL MOVEMENT IN MILES . .  4S61
LOWEST . . . . ... 29.66, DATE 14 5 MINUTES « .« + o » .00, DATE OO | AVERAGE HOURLY VELGCITY . . 6.1
10 MINUTES . . . . . .00, DATE 0O | PREVAILING DIRECTION . . . N
15 MINUTES . . . . . .00, DATE 0O | FASTEST MILE THIS MONTH . . 18
TEMPERATURE 30 MINOTES . . .« . . .00, DATE 0O | DIRECTION N4, DATE . . . . 20
HIGHEST . . » + . . . . 108, DATE l& LHOUR .+ o v v s -0, DATE 00
LOJEST . » - ... ..  SL.DATE 7| 2HOURS . . . ... -00, DATE 0O
GREATEST DAILY RANGE . 42, DATE 15 | 24 HOURS . . . . . . -00, DATE 00 [ pave wrtw Eo PATATION
LOWEST DAILY RANGE . .  1b, DATE 2) |grpcnya ToTaAL ON JULY 31, 1972 .01 INCH OR MORE OF RAIN . . . O
SINCE JULY 1, 1972, -10 INCH OR MORE OF RAIN . . . O
HEATING DEGREE DAYS rBASE 65%) YEAR TOTAL . . . .00| .25 INCH OR MORE OF RAIN . . . O
TOTAL THIS MONTH . .+ . . . . . 1 LAST VEAR TOTAL -00
DEPARTLRE FROM NORMAL . . . . .  -11 |DEFICIENGY OR EXCESS THIS MONTH AS MISCELLANEOUS PHENOMENA
SEASONAL TOTAL SINCE JULY 1 . . 1 |COMPARED WITH NORMAL . . + . « . - T|DAYS WITH - - - — — - -
SEASONAL DEPARTURE FROM NORMAL -11 ACCUMULATED EXCESS OR DEFICIENCY ON ?HuNéEﬁs]"uéMé ..... . g
JULY 31, 1972 SINCE JuLY 1, 1972 - ¥ THUNDERSTORMS . o » » .« » « O
COMPARATIUE DATA FOR THIS MONTH FROM THE RECORDS OF PREVIOUS YEARS
TEMPERATURES MEAN TEMPERATURE (T) & TOTAL RAINFALL (R) PRECIFITATION
HIGHEST THIS MONTH - 106,DRTE 3, 1931 AVERAGE NUMBER OF DAYS THIS MONTH
LOQUEST THIS MONTH - 43.DATE &4, 1509 T R T R T R lurmth - - -
NEW HIGH RECORD - 108,DATE 1, 1972 | 1920|64| T|1938)68 | T]19s6]es].00 .01 INCH OR MORE OF RAIN 0
ATTON 1921{67|.00]|1939}67 | T|1957|7| 1 ~25 INCH OR MORE OF RAIN n
GREATEST FALL THIS MONTH IN - - - . (132288} ~°113u0)%3 | -0011998183 | T | createst numBER oF Davs THIS
S MINUTES . . . . .02,DATE 22, 1913 . : 970 1.00 | MONTH WITH - - -
, , 1924 65| .00 |192|65 |~ T|1960|69 | 02
10 MINUTES . . . . .02,0ATE 22, 1313 |y3221231-00113.283 | 1)1960 .01 INCH OR MORE OF RAIN 2
15 MINUTES . . . . .03,DATE 30, 1966 | 222 o2|~02 (302100 1-091 13611731 T YEAR - 1913 & 1936
30 MINUTES . . . . .O4,DATE 22, 1913 . 2|67 [.00
, . 1927|67| T{19u5)69 | .00]1983]67 | 00
1HOLR . .... .07,0ATE 30, 1966 .
3 hohe O BATE 39" 1oes | 1928[66|.00 1566 (€8 | T[196u(67 [T | avemace ueaTHER TO BE EXPECTED
<o .. .0, ’ 1929(67{.00 194765 | .00]1965 (e8! T AUGLST
24 HOURS . . . . . .21.DATE 30, 1966
. ' 193066 |.00 [1968 68 {.00[1966(67 |.21 | DAILY SUNSHINE . . . . . 11 HOURS
TG 1931|71{.00[1949 |67 | .01|1967|71 [ion | DAvVS CLERR R 2L
AVERAGE MOURLY SELGCITY (MILES) 6.2 | 1932[66|-00(1950169 | T|1968les |1 | emRTLy crouoay . o D D 6
R OURLY pELOC e | 193368 (.00 1951 |67 | .00{1969|70 [.oo | cLoudav e 2
SILIL 1934 |66].00 11952 [69 | .04[1970(70 [Jon | RAINFALL . . . . . .. .03
MAXIHMUM VELOCITY RECORDED FOR THIS
MAXIHUM VELOCITY RECORDE 1935(67| T[1953 |69 |.00|1971(69 [t | HOURLY winp vELOCITY . . 6.0
RCCTION Su DATE 6 1932 1936(70|.03 |1954 |69 | .00/1972|71 Lop | PREVAILIND WIND DIRECTION Nl
CEATEST AVERAGE VELOCITY FOR WHOLE 1937169.00 11955 66 | T AVERAGE ~ MAXIMUM TEMPERATURE B8O
MINIMUM TEMPERATURE 55
MONTH - 8.0 MPH - YEAR 1924.
|
T INDICATES THACE * AND OTHER DATES (') INDICATES ESTIMATED QR NOT AVAILABLE
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VIII. TIDE DATA?
The phase data of the tide for each of the two missions, are
presented in Table VIII-1. These values are referenced to the Golden

Gate in San Francisco as shown in Figure 1.

TABLE VIII-1
SAN FRANCISCO (GOLDEN GATE), CALIFORNIA, 1972

TIMES AND HEIGHTS OF HIGH AND LOW WATERS

APRIL JULY
TIME  HT. TIME  HT. TIME HT. TIME  HT.

DAY DAY DAY DAY
H.M. FT. H.M. FT. H.M. FT. H.M. FT.
1 0024 5.2 16 0021 6.3 1 0135 5.0 16 0308 4.3
SA 0655 0.1 SuU 0723 -1.4 SA 0824 -0.2 SU 0902 1.1
1354 4.2 1429 4.6 1536 5.2 1605 5.4
1833 2.3 1855 2.6 2104 2.4 2232 1.8
2 0047 5.2 17 0108 6.1 2 023 4.5 17 0420 3.8
SuU 0736 0.1 M 0819 -1.3 Ssu 0903 0.3 M 0944 1.7
1443 4.0 1537 4.4 1610 5.4 16.45 5.4
1904 2.6 1952 2.9 2213 1.9 2335 1.4
3 0113 5.1 18 0203 5.8 3 0354 4.0 18 0546 3.5
M 0824 0.1 TU 0925 -1.0 M 0946 0.9 TU 1027 2.2
1543 3.8 1647 4.4 1650 5.7 1726 5.4

1937 2.9 2106 3.1 2327 1.2

4 0151 5.0 19 0306 5.4 4 0522 3.7 19 0042 1.0
TU 0921 0.2 W 1029 -0.6 TU 1034 1.6 W 0717 3.5
1654 3.7 1750 4.5 1731 6.0 1115 2.7
2032 3.1 2236 3.0 180 5.5
5 0237 4.9 20 0420 5.0 5 0035 0.5 20 0136 0.6
W 1017 0.2 TH 1134 -0.3 W_0702 3.6 TH 0833 3.7
1803 3.8 1849 4.6 1133 2.2 1219 3.0
2141 3.3 1816 6.2 1858 5.6
6 0334 4.8 21 0004 2.7 6 0137 -0.2 21 0223 0.2
TH 1124 0.2 F 0543 4.7 TH 0831 3.8 F 0936 3.9
1906 4.0 1233 0.0 1234 2.6 1308 3.2
2309 3.2 1938 4.9 1908 6.5 1946 5.7
7 0449 4.7 22 0119 2.2 7 0235 -0.8 22 0310 -0.1
F 1220 0.1 SA 9659 4.5 F 0941 4.1 SA 1023 4.1
1947 4.3 1326 0.3 1333 2.9 1404 3.2
2019 5.1 2006 6.7 2032 5.8
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TABLE VIII-1
{(Cont)
SAN FRANCISCO (GOLDEN GATE), CALIFORNIA, 1972

TIMES AND HEIGHTS OF HIGH AND LOW WATERS

APRIT, LY
TIME HT. TIME  HT. TIME  HT, TIME

DAY DAY DAY DAY
H.M. FT. H.M. FT. H.M. FT, H.M.
8 0025 2.9 23 0215 1.7 8 0329 -1.3 23 0347
SA 0613 4.7 SU 0809 4.4 SA 1040 4.4 SU 1102
1311 0.0 1409 0.6 1437 3.0 1451
2022 4.6 2055 5.3 2057 6.8 2110
9 0128 2.3 24 0303 1.1 9 0418 -1.6 24 0424
Su 0727 4.8 M 0910 4.4 SU 1127 4.7 M 1135
1357 0.0 1449 1.0 1538 3.0 1540
2054 4.9 2.26 5.4 2151 6.8 2153
10 0223 1.6 25 0344 0.6 10 0506 =-1.6 25 0459
M 0831 4.9 TU 1005 4.4 M 1214 4.9 TU 1210
1443 0.2 1524 1.4 1629 2.9 1623
2125 5.3 2153 5.5 2246 6.7 2234
11 0312 0.8 26 0421 0.2 11 0552 -1.5 26 0533
TU 0933 5.0 W 1052 4.4 TU 1256 5.0 W 1239
1524 0.5 1554 1.8 1727 2.8 1706
2155 5.6 2222 5.5 2335 6.4 2311
12 0401 0.0 27 0455 -0.1 12 0635 -1.2 27 0606
W 1030 5.1 TH 1142 4.4 W 1336 5.2 TH 1307
1601 0.9 1623 2.1 1821 2.7 1752
2224 6.0 2246 5.5 2356
13 0450 -0.7 28 0525 -0.3 13 0024 6.0 28 0638
TH 1130 5.0 F 1225 4.3 TH 0712 -0.8 F 1335
1641 1.3 1656 2.4 1413 5.3 1847

2302 6.2 2309 5.4 1918 2.5

14 0539 -1.2 29 0600 -0.4 14 0115 5.4 29 0043
F 1230 4.9 SA 1306 4.3 F 0750 -0.2 sA 0713
1723 1.8 1727 2.7 1453 5.3 1409
2339 6.3 2338 5.4 2021 2.3 1941
15 0627 -1.4 30 0635 -0.5 15 0210 4.8 30 0139
SA 1327 4.8 SU 1354 4.2 SA 0827 0.4 SU 0749
1806 2.2 1800 2.9 1530 5.4 1439
2359 5.3 2124 2.1 2045
31 0245
M 0830
1516

2153
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The tidal phase differences at other numerous locations in the
Bay area are given in Table VIII-2. To determine the time of high
water or low water at any station listed in this table there is given
in the columns headed "Differences, Time" the hours and minutes
to be added to or subtracted from the time of high or low water at
some reference station. A plus (+) sign indicates that the tide at
the subordinate station is later than at the reference station and the
difference is added, a minus (-) sign that it is earlier and is subtracted.
For height differences, a plus (+) sign indicates that the difference
is added to the height at the reference station and a minus (-) sign

that it is subtracted.



TABLE VIII-2

TIDAL DIFFERENCES

POSITION DIFFERENCES RANGES

Mean

Time Height . Tide
PLACE Lat, Long. ["yign Low | High| Low [e20|Di- | Level

urnal
water water | water|water
o [4 [+ r +
San Francisco Bay h. m. h. m. | feet |feet |feet | feet| feet
N W Time meridian,| 120°W

Bonita Cove, Golden Gate--——-———————— 37 49 (122 32 |-0 24 |-0 06]|+0.1 |0.0 [h4.1]|5.8 3.1
SAN FRANCISCO (Golden Gate)-————==——- 37 48 122 28 Daily predictions b.0{5.7 3.1
Alcatraz Island--—-———————mm—mmmoee 37 50 (122 25 |+0 10 ,+0 12 +0.1 {0.0 |4.1|5.8 3.1
San Francisco, North Point—--———==—- 37 49 {122 25 (+0 15|40 22 |+0.1 j0.0 |4.1{5.8 3.1
Rincon Point—---—- - -137 h71122 23 |+0 20f+0 36 |+0.4 0.0 |4.4]6.1 3.3
Yerba Buena Island-——————=————————ux 37 49122 22 |+0 23 {+0 32 {+0.3 {|0.0 {4.3}16.0 3.2
Oakland Pier——---~-———c—memmmm— e 37 48 {122 20 |+0 29| +0 42 |+0.3 0.0 4,316.0 3.2
Alameda———=———————— == ———— e 37 461122 18 |[+0 35{+0 42 |+0.7 (0.0 | 4.7 6.4 3.5
Oakland Harbor, Grove Street————----— 37 48 |122 17 |+0 29 {+0 36| +0.5 |0.0 L,516.2 3.3
Oakland Harbor, Park Street Bridge--{ 37 46 }122 14 (+0 LO|{+0 44 }|+0.6 [0.0 | 4.6]6.3 3.4
Bay Farm Island Bridge-—------————-- 37 451122 14 |+0 41 |1+0 52|+0.8 [0.0 [L.8|6.5 3.5
Oakland Airport———-—- — -137 44122 12 |+0 LO|+0 4O |+0.8 |0O.0 {L4.8] 6.5 3.5
Potrero Point—-—=————mmemm 37 L6 |122 23 |+0 29 {+0 40 |+0.6 (0.0 | L4.6(|6.3 3.4
Point Avisadero, Hunters Point———-—-—- 37 444122 21 (+0 30{+0 43 {+0.9 |0.0 |4.9]| 6.6 3.5
Roberts Landing, 1.3 miles west of——| 37 40 | 122 12 (+0 48 |+1 22| +1.5 #0.1 5.417.2 3.9
Point San Bruno-—————————————em————— 37 39122 23 |+0 34 }{+1 04| +1.2 $0.1 5.116.9 3.7
Coyote Point ——1|37 36122 19 (+0 37 |+1 O4}|+1.5]0.0 |5.5]|7.2 3.9
San Mateo Bridge--- ——~137 351122 15 |[+0 39 |+1 14 {+1.9 #0.1 5.817.6 4.1
Coyote Hill Slough entrance-—--——--——- 37 341122 08 |+0 54 +1 26 {+2.1 #0.1 6.01{7.8 4.2
Redwood Creek entrance (inside)-—---- 37 311|122 12 |+1 02 f{+1 32 |+2.2 0.1 6.1]7.9 4.2

87



TABLE VIII-2
(Cont.)
TIDAL DIFFERENCES

POSITION DIFFERENCES RANGES

Mean

Time Height Tidal

PLACE Lat. Long. High Low High| Low Mean |Di- Level

water water | water|{water urnal
[2] [ o 7
San Francisco Bay (Cont) N W B m. h&%Zé mziigiaﬁfefzoiset'feet feet
Smith Slough 37 30 (122 14 |+1 11 ]|+1 52, +2.2 I0.0 6.2 17.9 4.2
Dumbarton Highway Bridge-—-——--~=~—-- 37 30 }122 07 |+0 48| +1 27| +2.7 +0.1 6.6 |8.4 4.5
Palo Alto Yacht Harbor 37 27 (122 06 {+0 52} +1 A48} +2.9 +0.1 6.8 {8.6 4.6
Calaveras Point, west of——==—=—=———- 37 28 {122 oh4 {+1 ol j+1 43} +2.9 +0.1 | 6.8 |8.5 L.6
Mud Slough Railroad bridge--—------- 37 28 {121 58 {+1 o4]+2 06] +3.5 +0.1 7.4 19.1 4.9
Alviso (bridge), Alviso Slough-——--- 37 26 |121 59 |+1 201+2 18] +3.3 #0.1 7.2 }9.0 4.8
Guadalupe Slough 37 26 1122 02 |+1 05)+2 12| +3.5 #0.1 7.4 19.1 4.9
Sausalito - -137 6511122 29 {(+0 09} +0 13} -0.2 0.0 3.8 |5.5 3.0
Angel Island (west side)--—=-=-———-==1} 37 52 }122 27 |+0 09]|+0 15} -0.1 0.0 3.9 15.6 3.0
Angel Island (east side)-==—===——m~— 37 521|122 25 |+0 22 }|+0 33 0.0 |0.0 | 4.0 }5.7 3.1
Point Chauncey - 37 53 }122 27 |+0 24 |+0 28| o0.0(0.0]| 4.0 }|5.7 3.1
Berkeley-——=——==———- —137 52 1{122 18 [+0 17 }+0 32} +0.2 {0.0 4.2 15.9 3.2
Point Isabel--- - -{37 54 {122 19 |[+0 19}+0 27| +0.2 0.0 .2 15.9 3.2
Richmond 37 551122 21 |+0 21 |+0 29} +0.1 }|0.0 4.t |5.8 3.1
Point Richmond 37 56 {122 24 [+0 36 |+0 L4O| +0.2 0.0 | 4.2 |5.9 3.2
Point Orient 37 57 {122 26 |+0 47 ]+0 54} +0.1 |0.0 4,1 }5.8 3.1
Point San Quentin 37 57 |122 29 |+0 46 |+0 58] 0.0}|0.0} 4.0 5.7 3.1
San Pablo Bay

McNear —1| 37 59 {122 27 j+1 O05{+1 07} +0.1 }0.0 4,1 }5.7 3.1
Pinole Point -— 38 01 |122 22 |+1 19}+1 32} +0.4}0.0 4.4 16.0 3.3
Hercules -1 38 o1 f122 18 {+1 26 }|+1 53| +0.4}0.0| 4.4 }6.0 3.3
Petaluma River entrance—-=-—-———=——————-— 38 07 122 30 j+1 15}{+2 15| +0.5 }0.0 4,5 16.1 3.3
Lakeville, Petaluma River—-—---—--—-—-- 38 12 {122 33 {+1 47 }+2 281 +0.8 }0.1 4,9 16.4 3.4
Upper drawbridge, Petaluma River-——-—| 38 14 |122 37 |+1 54 {+2 43| +1.0 }oO.1 5.1 6.6 3.5
Sonoma Creek entrance-—————————————- 38 09 {122 24 |+1 30|+2 21} +0.4 }0.2 | 4.6 |6.0 3.2

6¢



TABLE VIII-2
(Cont)
TIDAL DIFFERENCES

POSITION DIFFERENCES RANGES
Time Height ¥i321
PLACE Lat. L . .
at o8 M High Low | High| Low Di- | Level
water water | water|water urnal
Carquinez Strait e rr e "\ . m. |h. m. | feet | feet |feet|feet | feet
N W Time meridian, 120°W

Selby 38 03f 122 15] +1 251+1 58| +0.71 0.0 §.71 6.3 3.4

Mare Island Strait entrance—-——-—--——| 38 04| 122 15 +1 41 |+2 03| +0.2 |-0.1 4.3 5.8 3.1

Vallejo, Mare Island Strait————--————- 38 o06] 122 16] +1 41 |+2 o4]| +0.4}-0.1 4,51 6.0 3.2

Napa, Napa River 38 18] 122 17| +2 12 |+2 L6| +1.5|0.0 | 5.5 7.1 3.8

Crockett———————- 38 03} 122 13| +1 53 |+2 15| +0.2 |-0.1 4.3] 5.8 3.1

Benicia, Army Point - 38 03} 122 08} +1 57 ]|+2 23| +0.3| 0.0 | 4.3] 5.9 3.2

Suisun Point—-=-- 38 02 122 07| +2 08 j+2 34| +0.2 |-0.1 4.31 5.8 3.2

Suisun Bay

Port Chicago - 38 obu| 122 02| +2 30 |+3 14) -0.2]-0.1 3.9] 5.4 2.9

Pittsburg, New York Slough-——-—-=———- 38 02 121 53} +3 23 |+4 13| -1.1|-0.4 | 3.3| 4.4 2.3

Point Buckler 38 06| 122 01| +2 36 |+3 18} -0.2}-0.3 4.1 5.5 2.8

Suisun Slough entrance——-—=—-=—————— 38 07| 122 o4| +2 45 }+3 27| -0.3]-0.3 4.0/ 5.3 2.8

Suisun, Suisun Slough-——=————————-—v 38 14) 122 02| +3 28 |+4 151 +0.9 |-0.1 5.0 6.4 3.5

Meins Landing, Montezuma Slough----—- 38 08] 121 54 +3 29 {+4 11 0.0[-0.3 4.3 5.6 2.9
San Joaquin River

Antioch-—- 38 01] 121 L4o! +3 56 | +4 42|*0.74 }0.55 LI b2 2.2

Threemile Slough entrance-—-—-—------ 38 05| 121 L[| +4 50 |+5 48]|*0.61 Ix0.45] 2.6] 3.6 1.8
Sacramento River

Collinsville 48 ok| 121 51| +3 41 |+4 32{#0.75|*0.55] 3.2| 4.3 | 2.2

Threemile Slough entrancef-——~———=—— 38 06 121 42| +4 01 |+4 56|*%0.81 [*0.55| 3.5/ 4.6 2.3

*Ratio
tData apply only during low level stress.

o€
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IX. RESULTS OF THE REMOTE SENSING DATA INTERPRETATIONS

The San Francisco Bay Area was divided into four sections
and labeled A, B, C, and D. These sections were covered by the
reconnaissance aircraft during the daylight hours on April 26,
27, 1972 and July 25, 26, 27, 1972. Two late night missions
were flown on July 26, 27, 1972 over sixteen select targets.
These targets are the eight major municipal waste sources and
the eight major industrial waste sources in the Bay area. They
are identified below and their respective locations are shown
in Figure 4.

Major Municipal Waste Sources

1. East Bay MUD.

2. City of San Jose.

3. City of San Francisco North Point Plant.
4, City of San Francisco Southeast Plant.
5. Central Contra Costa SD.

6. City of San Mateo.

7. San Pablo SD.

8. City of South San Francisco.

Major Industrial Waste Sources

9. Standard 0il Company
10. Union 0il Company.
11. Fibreboard Corporation-Kraft Mill.

12. C & H Sugar Company.

13. Shell 0il Company.
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Figure 4. Locations of the Sixteen Major Waste Sources
in the Bay Area
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14. Dow Chemical Company.
15. U.S. Steel Corporation.
16. Phillips Petroleum Company.

Each waste discharge/significant indication is discussed in
outline form in the next four sub-sections of this report. The
location of each indication is depicted on the appropriate USGS 7.5
minute map by red numbers. These numbers correspond to the paragraph
numbers found in the text or body of this report. The indications
recorded during the April, July (daytime) and July nighttime missions
are identified as such. If one of the above dates is not included
for a particular location (such as July night), then no indication

was recorded during flight.

San Francisco Bay Area - Section A

This section covers the area from Pinole Point, in San Pablo
Bay, eastward through Suisun Bay to a point along the San Joaquin
River approximately 3.2 kilometers (2 miles east) of the City of
Antioch. This area is shown in Figure 5. The location of this sec-
tion is shown in Figure 1.
NOTE: Indication numbers A-1 through A-10 appear on Figure 6, the
Mare Island map.
A-1 April - The thermal imagery recorded a large thermal
plume around the tip of Pinole Point that ex-
tended eastward for approximately 2.14 kilometers
(7,000 feet). It is shown in Figure 7. Source of
the thermal outflow was not detected in either the

thermal or optical reconnaissance data.
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April - An effluent of warm water was being discharged
through a concrete structure (4.6 meters wide
and extending 9.2 meters out into the water)
from a series of ditches originating within
the Union 0il Company. This is shown in Figure
8. This discharge produced no apparent dis-
coloration in the receiving Bay waters.

July - An identical indication was recorded. The
thermal map is shown in Figure 10.

"July Night" - A large thermal plume was generated by

this point of discharge. It is shown in Figure 9.

April - This discharge was active at the time of flight.
It produced no discoloration in the Bay waters.
The thermal map, Figure 8, indicates that the
water temperature of this effluent was some-
what cooler than that of A-8. This is shown
by the small tear-drop shaped thermal field
in Figure 8. This was recorded at a point in
time approximately one hour prior to the crest
of low-high tide. Figure 8 shows that the thermal
field was being carried toward the Davis Point

dock.
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July -
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The outfall was active at the time of flight.
The temperature of the discharge was nearly
equal to that of the Bay waters in this immedi-
ate area. No thermal plume from this outfall

is seen in Figure 10.

"July Night" - This outfall was discharging hot water

April -

July -

at the time of this night mission as shown in
Figufe 9. It was recorded approximately 0.5
hours after the crest of high-high tide in this
area.

This outfall, reportedly within the Union 0il
Company facility, was discharging warm water

at the time of flight. This is shown by the
arrow on the far right-hand side in Figure 8.

A smaller tear-drop phenomenon, than that dis-
cussed above, was recorded in this immediate
area.

The outfall was also active during this mission.
The temperature of the effluent was close to that

of the receiving Bay waters.

"July Night" - This outfall was discharging hot water at

the time of flight. The thermal discharges,
labeled A-8, A-9, and A-10, combined to form a
large thermal field that extended 305 meters
(1,000 fee® out into the Bay and 915 meters

(3,000 feet) northward to the pier at Davis Point.
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Again, high-high tide had crested 0.5 hours
prior to the recording of the thermal map in
Figure 9. The influx of water into this area
carried the thermal field northward or toward
the bottom of the page.

NOTE: Indication numbers A-11 through A-22 appear on Figure 11, the

Benicia map.

A-11 April - Characteristics of a subsurface discharge were
recorded at this location. It produced no
apparent discoloration in the receiving water.

July - Same indication as April.

A-12 April - A ditch carrying a réddish—brown wastewater,
was discharging into thé Carquinez Strait at
the time of flight. This ditch, approximately
6.1 meters (20 feet) wide, exited from under
the railway tracks on the southern side of the
C&H Sugar Company facility and emptied into
the Strait along the eastern side of the
Carquinez Bridge as shown in Figure 11. The
source(s) of the discharge could not be deter-
mined.

_July - Identical indication was recorded.
"July Night" - This ditch was discharging warm water at

the time of flight. This is shown in Figure 9.
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A-14

A-15

A-16
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April - At this particular location within the C & H
Sugar Company, two subsurface discharges were
active.

July - Water level characteristics at the time of
flight indicated the presence of the above
mentioned active outfalls and possibly a
third in the immediate area.

"July Night" - The two outfalls were discharging a
hot effluent at the time of flight. They are
shown in Figure 9. The effluents were creating
a thermal plume 92 meters (300 feet) in a
length parallel to shore.

"July Night" - Evidence of a warm discharge was recorded
at this location. Inspection of the daytime
optical imagery provided nothing to confirm
the presence of an outfall. There were several
buildings south of this area across the rail-
way tracks.

April - An orange-brown substance was being discharged
through a small open ditch into the Strait.

July - No discharge present.

April - There was a moderate discharge from a small
shoreline indentation into Carquinez Strait
with no subsequent discoloration in the receiving
waters. An STP was located in this immediate

vicinity.
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A-19

A-20

A-21
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July - Identical indication recorded.

"July Night" - The discharge was warm at this time of
flight as shown in Figure 12.

April - A possible discharge was located in this area.

No significant discoloration was seen in this

area.

July - Same indication as April.

"July Night" - This waterway was quite warm as seen in
Figure 12,

April - An inactive outfall was observed at this location.

July - Identical indication.

"July Night" - A small thermal field or plume was de-
tected in this area (Figure 12) suggesting a
possible discharge. It extended approximately
12 meters out from shore.

"July Night" - A small warm outflow was recorded in
this area, as shown in Figure 12. The source(s)
could not be ascertained. The resultant thermal
plume extended nearly 15 meters (50 feet) out from
shore.

April - An active outfall was creating a dark gray
plume. The discoloration could be traced
back to an aeration pond.

July - The outfall was also active. A black substance
was floating on the water in the area of this

outfall.
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A-22 "July Night" - A small warm thermal plume originating
at this point, had moved west along the shore
for 15 meters (50 feet) where it had cooled to
the ambient temperature of the Strait waters.

NOTE: Indication numbers A-23 through A-35 appear on Figure 13 the

Port Chicago map.

A-23 April - This waterway was yellow-brown in color at the
time of flight. There was no visible plume or
extended dispersion pattern in Carquinez Strait.

July - Same indication as April.

A-24 April - A green-brown substance was entering the Strait
from this ditch. There was no appreciable plume
in the receiving water.

July - Identical indication.

A-25 April - The discharge from this waterway into Suisun Bay
was a gray-brown color. A moderate sized plume
was generated in the Bay and flowed in a south-
westerly direction for 200 meters (650 feet) be-

fore it dispersed sufficiently to lose its identity.

"July Night" - This discharge was warm as indicated in
Figure 12.
A-26 April - A gray-brown discharge from this ditch entered

Suisun Bay creating a small plume that moved
in a southwest direction dissipating within

75 meters (245 feet).
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A-28

A-29

A-30

A-31

A-32
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"July Night" - The discharge from this ditch was imaged
as being cooler than the ambient waters of Suisun
Bay.

April - The water in Pacheco Creek was a reddish-brown
color and did not create a plume as it entered
Suisun Bay.

July - Same indication as April.

April - An above-surface outfall was recorded at this
location. There was no discharge at the time
of flight.

July - Identical indicationm.

"July Night" - Two outfalls, reportedly from the Phillips
Petroleum Company facility, were discharging hot
effluents at the time of flight. They are shown
in Figure 14. An enlarged view is in Figure 15.

"July Night" - Two discharges were entering Grayson
Creek from the STP as shown in Figure 16. This
Figure overlaps the bottom of Figure 14.

April - An inactive outfall was recorded at this point.

July - Same indication as April.

April - The color of the water in this area of Suisun
Bay was gray-green at the time of flight.

July - No significant discoloration in this area.

"July Night" - The waterway from this point upstream to

the ponds were quite warm as shown on Figure l4.
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A-33 April - Exceptionally turbid water was entering the
Bay from these ditches.

A-34 April - There was a surface outfall at this location.
It was not discharging at the time of flight.

July - The outfall was not discharging.

A-35 April - The water in Hastings and Belloma Sloughs was
reddish~-brown in color. There was no measureable
plume in the Bay from these sloughs.

Note: Indication numbers A-36 through A-40 appear on Figure 17,

the Honker Bay map.

A-36 April - There was a dike across the mouth of this
geometric-shaped ditch network. There was a
yellow-green substance in a ditch connecting
the ponds immediately east to the network. No
discoloration was recorded in this network.

"July Night" - This network was imaged as being quite
warm, shown in Figure 18.

A-37 April - There was a dark brown outflow from this ditch.
There was no measureable plume or dispersion
pattern in the Bay.

July - Same indication.



PAGE NOT

AVAILABLE

DIGITALLY



43

A-38 April - The outflow from these waterways was yellow-
brown in color and was high in turbidity. No

measureable plumes were observed in the Bay

waters.
July - Same indication.
A-39 April - Two submerged outfalls were discharging under

pressure. There appeared to be no discoloration
in the receiving waters.

A-40 April - A submerged outfall was discharging a dark brown
effluent which appeared to be a poorly treated
outflow from the adjacent STP.

"July Night" - A warm discharge was causing a moderate
sized thermal plume as shown in Figure 18.

Note: 1Indication numbers A-41 through A-57 appear on Figure 19,

the Antioch North map.

A-41 July - An active outfall was detected here. There was
no discoloration or plume in the receiving water.

A-42 April - An outfall just located immediately above the
water surface was discharging a reddish-brown
colored water. Sun reflection from the capillary
wave action in this area prevented the detection
of any plume.

July - The outfall was active and the plume extended out
into the slough 76 meters (250 feet) and 183 meters

(600 feet) down stream.
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"July Night" - This outfall was discharging at the
time of flight resulting in a small thermal
plume. This is shown in Figure 20.

A-43 April - A dark gray-brown substance was being discharged
into the slough through a ditch originating
within the U.S. Steel Corporation complex. There
was no significant discoloration in the receiving
water.

July - Same indication.
"July Night" - The thermal imagery recorded a hot dis-
charge from the ditch as shown in Figure 20.

A-44 July - An active outfall was discharging a gray-brown
effluent into the pond. There appeared to be
no discharge from the pond into the New York
Slough.

A-45 "July Night" - The pond, mentioned in A-44, was dis-
charging into the slough at the time of flight.
The water in the pond and in the effluent were
quite warm. The point of discharge is shown
in Figure 20.

A-46 April - A large pipe was extending from the bank down to
the water. It was not discharging at the time of
flight.

July - Same indication as April.

A-47 July - At this location there was a small plume gray-

brown in color. The probable source is a pond

behind the ditch.
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A-48 April - There was a small amount of a yellow-brown out-
flow from this waterway.

July - Still a small flow but the color was reddish-brown.

A-49 April - The water in this boat repair area was quite
turbid.
July - Same indication as April.
A-50 April - There was a yellow-brown outflow from this waterway.

The small plume generated was dissipated rapidly in
the San Joaquin River.
July - There was no outflow.

A-51 April - There was a large volume of a turbid gray-yellow
being discharged into the river. A measureable
plume was not generated.

July - Thirty meters (100 feet) inland from the bank
of the river, an above-surface outfall was dis-
charging a large volume of a reddish-brown waste-
water into the waterway.

"July Night" - The waterway imaged as being hot. The
water was moving into the river and then in an
easterly direction. The plume extended approxi-
mately 15 meters (50 feet) out into the river.
This is shown in Figure 21.

A-52 "July Night" - A hot discharge was recorded at this
location. There was no activity detected in
the daytime optical imagery. This is shown in

Figure 21.
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"July Night" - A large hot plume was generated as shown
in Figure 23. It extended nearly 275 meters
(900 feet) eastward along shore with respect to
the discharge point. This is shown in Figure 23.

A-57 April - An active outfall from the eastern end of the
Contra Costa electric power plant.

July - Same indication. Plume is shown in Figures 22
and 24. Figure 24 was recorded one day after
Figure 22.

"July Night" - A large hot plume was generated, as shown
in Figure 23. It extended along the eastern
shore for nearly 1,070 meters (3,500 feet).

NOTE: Indication number A-58 appears on Figure 25, the Jersey Island

7.5 minute map.

A-58 July - A discharge conduit leading from three ponds was
discharging at this point. There was no visible
discoloration.

"July Night'" - The thermal imagery, Figure 23, show the
three ponds in this area as being warm. A dis-
charge conduit or ditch is easily seen carrying
the warm effluent from the western most pond to

the river.
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San Francisco Bay Area - Section B

Section B extends from Pinole Point southward along the eastern

shores of San Pablo Bay and San Francisco Bay to a point approximately

0.8 kilometers (0.5 miles) south of the San Francisco-Oakland Bay

Bridge.

NOTE:

B-1

NOTE:

This is shown in Figure 1 and Figure 26.

Indication number B-1 appears on Figure 27, the Richmond map.

April -~ No discermable indication recorded.

July -

A small volume of greenish water was flowing
through a ditch into San Pablo Bay from an
industrial area in Rheem. The ditch contained

large surface mats of algae in its lower reaches.

Indication numbers B-2 through B-8 appear on Figure 28, the

San Quentin map.

B-2

B-3

April - The water flowing into San Pablo Bay from

July -

April -

July -

San Pablo Creek was grayish brown in color.

No discoloration was recorded. The temperature
of the Creek waters was somewhat cooler than

the Bay waters.

Moderate volume discharge through the ditch from
San Pablo S.D. Sewage Treatment Plant. No dis-
coloration of Bay waters by the effluent was
recorded. The effluent was not septic at time
of flight.

Effluent characteristics unchanged.



PAGE NOT

AVAILABLE

DIGITALLY



B-4

B-5

49

"July Night'" - The STP effluent was somewhat warmer

April -

July -

than the Bay waters, as shown in Figure 29.

A large volume of wastewater was being discharged
from two adjacent locations within the Standard
0il of California facility. These are the main
outfalls of the facility. The wastewater was
grayish brown in color and warmer than the re-
ceiving Bay waters. The amount of dissolved
oxygen was low.

The large volume of discharged wastewater was
present during this mission but displayed a
grayish green color in addition to being warmer
than the receiving water. The amount of dis-

solved oxygen in the wastewater was low.

"July Night" - The outfall was quite warm and covered a

April -

portion of the mud flat area. This is shown in
Figure 29.

The three positions shown in Figure 28 are used,

for the most part, as overflow discharge locationmns.
Location "a" is a partially open ditch that originates
within the refining operational area. It was not
discharging at the time of flight. Location "b" is

a partially open ditch that connects three holding

ponds to the Bay. It was discharging a small

volume of a dark-brown substance at the time of
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flight. Location "c" is also a partially open

ditch that connects the outflow of an API sepa-
rator with the Bay. No flow was recorded during
this mission. There was a significant amount of
surface algae growth in the mud flats in the im-
mediate vicinity of the outfall.

July - Locations "a'" and "b" were discharging small
volumes of wastewater. No apparent discoloration
in the receiving water was observed. Location

"e", 1likewise, had algae growth in the adjacent

mud area.
B-6 April - No outfall indication.
July - A yellowish brown substance was being discharged

from a submerged outfall as indicated.

B-7 April - A pipe entered the water from the base of the

Standard 0il dock. No discharge was recorded.
July ~ No discharge recorded.

B-8 April - A submerged outfall, discharging a dark grayish
brown substance, was located between the two
access ramps of the Standard 0il dock. The area
was surrounded by a portable surface skimmer.

It was containing nearly all of the effluent.
July - The outfall was not discharging.
NOTE: Indication numbers B-9 through B-21 appear on Figure 27, the

Richmond map.
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A small effluent, positioned immediately above
water level, was recorded. It produced no
discoloration in the canal waters.

No outfall indication.

An outfall was discharging a small amount of
gray substance. The outfall position was im-
mediately below the water's surface.

No discharge was recorded.

A red pipe, 0.46 meters (1.5 feet) in diameter,
entered the water. No discharge was noted.

No discharge was recorded.

No discharge was recorded.

Water was being discharged into the Channel.

It produced no discoloration in the receiving
water.

A pipe, 0.92 meters (3 feet) in diameter, con-
nected a circular holding pond with the Richmond
Inner Harbor. The pond contained a dark, nearly
black, wastewater. No discharge was recorded.
No discharge was recorded. There was a seepage
area detected adjacent to the circular pond in
the location labeled as seepage in Figure 30.

At the time of this mission, the seepage was not
reaching the waterway projecting northward from

the Harbor.
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Figure 30. Sketch of Locations B-13 and B-14
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B-14 April - There were a group of five ponds located
adjacent to the shore of the Richmond Inner
Harbor as shown in Figure 30. Ponds 1, 2,
and 3 contained a bright orange liquid sub-
stance. This waste was leaching to the Harbor
in the four areas of the figure identified
as a, b, c, and d. The wastewater was dis-
charged into pond 1. It then flowed to pond 2
and subsequently to pond 3 as indicated by the
respective arrows. The orange seepage is
entering the small "c" waterway from under the
railroad bed. Ponds 4 and 5 were also discharg-
ing to the rectangular shaped drainage ditch.
The wastewater entered the Harbor through point
"e," Pond 4 had an orange patch on its left
side. This in turn was seeping to the upper end
of the rectangular ditch.

July - Seepage to Harbor was also present.

B-15 April - No discharge from the Stege S.D. sewage treatment

plant was detected.
July - No discharge confirmed.

Information received from EPA, Region IX, indicates
that the effluent from this plant was re-routed

to the East Bay MUD in January 1971.
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The water flowing from Cerrito Creek into

San Francisco Bay was slightly yellow-brown

in color. It dispersed quickly in the ad-
jacent mud flats.

The water from this creek was even more yellow-
brown and quite turbid. It, likewise, dispersed
quickly.

No discharge recorded.

A discharge was present at the time of flight.
Its location is sketched in Figure 31. The land-
fill has changed significantly from that shown
in Figure 27. The outfall produced only minor
discoloration in the water.

A reddish-brown discoloration was recorded in
the water at this location. The source of this
effect could not be identified. There was a
medium sized building situated near shore as
indicated by the * on Figure 27.

The reddish-brown effect was again present. At
this time of flight, there was chlorophyllic
growth in the water and along shore as indicated
by the parentheses.

One long and one short dike containing a dark

grayish-brown water were discharging to the mud
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flats through subsurface structures located by
the red arrows. The origin of the long ditch,
parallel to the freeway, appears to be the
Golden Gate Fields stable area.

Same indication as April.

A large concrete culvert was recorded at this
position. It appeared to be a storm drain.
Same indication as April.

A reddish-brown substance was being discharged
from a concrete structure located by the arrow
on the map. Small amounts of o0il was collecting
along shore and on the water in this triangular
area. The source could not be determined.

The reddish-brown substance was again present.

There was no trace of oil in this area.

Indication numbers B-22 through B-27 appear on Figure 32,

the Oakland

April -

July -

April -

July -

West map.

The water in the immediate area of the concrete
culvert structure was yellow-gray in color. The
source could not be determined.

Identical indication was recorded.

Water from a small ditch was being discharged
from the street into the mud flats with no dis-
coloration. Two buildings and a Holiday Inn
were located directly across the street.

Identical indication was recorded.



PAGE NOT

AVAILABLE

DIGITALLY



55

B-24 April - A grayish green substance was being discharged
through the rather large open conduit into the
Bay. The source appeared to be within the
buildings as indicated in Figure 33.

July - Again, this discharge was present. The waste-
water displayed an even more intense green color
during this mission. Its color characteristics
suggest an organic waste.

B-25 April - A gray substance was present in the small ditch,
as indicated in Figure 33, at the time of flight.
The flow rate was quite small. The receiving
water in the rectangular area, adjacent to
Interstate 80, was grayish green in color. There
was a discharge structure in the upper end of
this area, which appeared to be a storm drain.

July - Identical indication was recorded.

B-26 April - A brownish-yellow substance was being discharged
into the Oakland Outer Harbor at the point indicated
by the arrow in Figure 32. The plume extended
approximately 15 meters (50 feet) into the Harbor
from the dock.

July -~ No indication was present at the time of flight.

B-27 April - A plume, caused by the submerged outfall from
the East Bay MUD STP, was clearly visible at

the time of flight. It is shown in Figure 34.



AVAILABLE

DIGITALLY



Figure 34. Photograph of Plume from
East Bay M.U.D. Discharge
(High Altitude)



B-28

B-29

56

July - A nearly identical indication was recorded
during this flight as shown in Figure 35.

"July Night" - The thermal map of this area showed no
temperature difference at the water surface
during this mission.

April - The San Quentin STP was discharging at this
location. It produced a gray-brown dis-
coloration on the receiving waters.

July - No visible discoloration recorded.

April - An outfall from the quarry was discharging
a gray-green substance at the time of
flight. It formed only a small plume.

July - Target was not covered.



Figure 35. Photograph of Plane from
East Bay M.U.D. Discharge
(Low Altitude)



