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1029 Corporat ion Way. P0 Box 10-046. P~Iu A l l  CA 143( 1
415/964 -7100 TELEX 33-4427

Metcalf & Eddy, Inc.
Engineers & Planners

September 6 , 1979

Department of the Army
San Francisco District , Corps of Engineers
211 Main Street V

San Francisc o, California 94105 -t

Attention: LTC Raymond F. Jackson , Contracti ng Officer

Gent’emen:
V Transmi tted herewi th in accordance wi th our Contract No. DACWO7-78-C-

0067 Dated 18 October 1978 is our Final Report on the Determination of
Urban Runoff Water Quality at Castro Valley Creek , Al ameda County,
Cal i fornia , November 1978 - April 1979.

This report presents the resul ts of the water quality sampl ing program
for 15 storms during the fi scal year 1979. The data presented in this
report supplement data collected prev iously at the site during fiscal
years 1972 through 1976 by the U.S. Geological Survey and fisc al year
1977 by Al ameda County under contract wi th the Corps of Engineers .

Information presented in the report includes a description of the study
area , a description of the sampl i ng program , and a summary of the
resul ts of the water quality analyses. Detailed information on each of
the storm events is included in the appendix.

We sincerel y appreciate the opportunity of worki ng on this assignment.

Respectfu ly submitted ,

JJfln A. Lager , PE Registered Civil Eng i neer
• ice President Cal i fornia License 16359

JAL :WGS :mgs
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INTRODU CTI ON

In 1972 , the California State Water Oual lty Control Board , the U.S.
Env ironmental Protection Agency, and the San Francisc o District of the -
Corps of Engineers entered Into an interagency wa ter quality management V

planning assistance agreement. The agreement specified , amon g other V

things , that the Corps would provide planning assistance to the state V

for preparation of the Comprehensive Water Qua lity Control Plans for - -
~

hydrologic basins wi thin the San Franc i sco Bay and delta region. One
aspect of the assistance was determining the feasibility of col l ecting V

and treating urban storm runoff from the 12-county study area (Al ameda ,
Contra Costa , Man n , Na pa , Sacramento . San Franc i sco , San Joaquin , San
Mateo, Santa Clara , Solano , Sononia , and Yolo counties).

In 1972 , a pilot monitoring program to col l ect urban storm runoff
quality data from the Castro Valley Creek watershed was established .
Addi tional watersheds were added to the program in 1973. Since 1972 .
the Corps has been responsible for gathering additional quality data for
Castro Valley Creek on an annual basis. 

V

PURPOSE

The purpose of this study was to determine the quantity and quality of V

urban storm runoff at Castro Valley Creek . California. The data V

col l ected will he used in the assessment of surface runoff control 
V

measures within the Castro Valley Creek wa tershed. V

FORMAT

The report presentation is organized into four parts. The in dividual
storm event reports are located in the Appendix. V

V The first part , In troduction , includes the hackt round , purpose of the
study , the presentation format descripti &.n . and the acknowledgments.

The second part . Study Area , describes the Castro V all e y Creek study V

area.

The third part , Samplin g Program . includ es a description of storm event
de finition along wi th a discussion of the qual it y parameters , the
anal ys is procedures , and the equi pment used . -

The fourth part , Summary of Results , provides a discussi on of the I

characteristics of the storm event , the daily ra infal l distribut ion , the -
quality of the runoff during the storm event , and an estimate of the
pol lutant mass loads from the storm event.
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STUDY AREA

The study area shown in Ficiure 1 is the dra inage basin for Castro Va l l ey
Creek and Tanqiewood Creek above the USGS stream gage just upstream of
the junction of Castro Va l ley  Creek and Sa n Lo renzo Creek . An aerial
photo view of the study area is shown in Figure ?. The t r i b u t a r y
watershed area is approximatel y 5 square mi les and is about ~5’
u r h a n i  zed. Recent land use surveys estimate the area to have t~e
followi ng land use co m postion :

Residential V

Commerci al

Streets and highways 2 1 -

V a c a n t , ope n , and a~ ricul tural  30’

The basin is typicall y residential and includes more than a dozen
schools , some light c ommerci al areas , and automobil e tra ffi c from a
ma lor highway .
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SAMPLING PROGR AM

STORM DEFINITION

A storm was defined as any period during which measurable precipitation
occurred in the Castro Val ley Creek watershed and in which at least 1/ 10
inch of rain was recorded. A storm event was defined as any storm which
was preceded and followed by a period of 6 or more hours wi th no
measurable prec ipitation. The maximum length of a storm event was not
to exceed 24 hours.

Q UALITY PARAMETERS

Quality samp les were obtained during 15 sto rm events. A fl ow weighted
composite sample was col lected and analyzed for each of the storms.
With each composite samp le a single depth integrated discrete grab
sample was col l ected and analyzed. The discrete grab sample was
collected at the same time as one of the individual samples for the
composite as a check to ensure that the individual sampl e was
representative of the fl ow at that time.

Of the 15 storm s , 2 major storms (0. 5 in. or more of rain) and 2 minor
sto rms (0.2 in. or more of rain) were selected for de tailed analysis.
Individual discrete samp les in addi tion to the composite samp le  were
col lected and anal yzed. These individual discrete samples were
collected at 15—minute interval s for the initial streamfl ow peak and at
1 hour interval s for the rest of the storm or a maximum of 21 hours.

The water quality parameters included in the analyses for each of the
various types of storms are listed in Table 1.

All anal yses were conducted in accordance wi th the procedures described
in Standard Methods for the Examination of Water and Wastewater , 1 4th
Edition.

EQU IPMENT

Ra infall and stream level recorders and mechanical water sampl i ng
equipment were used during this study . Three continuousl y recording
rain gages monitor rainfall wi thin the wa tershed. The location and
characteristics of these gages are summarized in Table 2 and are shown
in Figure 1.
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Table 1. WATER QUALITY PARAMETERS ANALYZED

)
-- ---V - —

Major and nunor storm intensive sampling

Selec ted storm s Flow weighted
composite Flow weighted

All Discre te Flow Discrete 15 ,iiin. composite - 1 hr
sample grab wei ghted grab _______________

Wa ter quality para meters periods samples comp osite samples Total Dissolved Total D issol ved

Mavi nium discharg e V
Average dis charge V X V
Date and t ime V V

Graph of flow V
Observat ions and connnents
Total discharge

F l o w  V
Temperature V V
Spec if ic  conductance V V
pH 5 X
A l k a l i n i t y ,  total  x V A V

Suspended sol ids V V
Volat ile suspended solids V V
Sett leab le Solids V

Co1~ for- - - total  V V
Co l i f o rc ~, feca l V K

Nitrogen , tota i x x
Nitrogen , total  nitrate V V X
Nitrogen total Kjeldahl V V V

Phos phorus , total V
Phospho rus , total ortho V V K V

Cadmium X V V S
Chromium V X V S A
Copper V V
Lead X V S
Mercury V V V K
Nickel V V V
Z inc S S V V

MMS (n~ethyl blue active V X V V
s ubstances) V

Bioche m ical oxygen demand A V
Che mical oxygen de~un~1
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The c tream 1 evil at I hi’ C ,Ist re Val 1 i -v C reek qaqi’ was 111011 1 lot-cit by a
manometer— servo wa ter lpvt’ I st’ 11 s o t  and rec oi’i’d (111 a 11 ~ i’ r t ape digi t al
recorder and also on a c ontinuous strip t ha r t  owned and operated by
USGS. The t l’sG’-~ prov i ded the s t  roam 1ev t’ 1 tI,a t a $or t Pa l  c study . iWO
add i t i onal st ream level rei o rd e i -s , ~eav i ew and k no~ ( se t ’  P i gut-c 1) We re
inst 11 led and operated by PISG ’ -’ dur iig the 1 ~ -- 1° ‘~~~ s t orm ‘.01 sOn.  1 hi’
two addi ti on al  ‘.t ream t iaqes  were used by the A l ,snteda l ounty 1 1 00(1
Control Iii st r i t for 01001 t or flu I 1 ow a nil qua 1 i t y I roni two cuba re a-~ in
the Ca stro Val 1ev Creek wa tc rshc.l a - - part of a -~e p i ra te  pro _i e~. t
Metcal f & Eddy used thvse gages oral v to oht a in general i of onuat 100 on

runoff pat terns within the -~ tudv arr i

W ater qual i ty samp les wer e c o l l e c t  oil u- .i rig bot h auto m,st i .and hand grab
techniques. A l l  samp les for int en si v e anal vs i s  or for flow weighted
composi to anal ys as were tOl 1i ’t t od 1151 r’q au I ‘~l0  .~t it t1fll~1t i -~~i-ilp l or , Mode l
1 b1~O . The automat j l~ samp i or l i tted hi’ -._tmpl e .ipprox im.i t ej y  1) 1 f e e t
throu gh ?5 fe et  of 1 / 4 — i n .  I - P. v iny l  tub 1 nu . Iai cc i- i-to -;ampl cc were
co l I i’cted di ,‘ec ti y I nto the sampl e hot tIcs dur ing per i ed’~ of low $1 ow.
During periods of high f low . personne l sa t o t y  t OI ls 1 (10i~it louis requi red
usi no a campl i nq bucket to co il o c t  d i -

~c rote samp le - - ra flier th an more
sophist icate d equl pment. .

The autom a t i c  campl or is shown in P 1 qure 1. the ‘.1 roan t ow ,-oc~ rdi ng
equ i pnwnt. I s shown in I I1II~ i’ 1. The di il l t .1 eric ode r • ma noon’ tot ’ — ci’ rv o
water level censor , and s f r  p char t  ret or- tier are shown 10’. 1 di’ ho qaq(’
house .
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SUMMARY OF RESULTS

RAINFALL

The surface runoff from 15 storm s occurring between 1 November 1978 and
1 May 1979 was sampled during this study . A listing of the monthl y
ra in fa l l dur i ng thi s perio d for the three ra i ngages i n the study area is
presented in Table 3. A daily history of the rainfall during this
period for the Proctor School gage (the only gage for which
un interrupted daily records were available ) is shown in Figure 5.
Identified in the figure are the storms during which sampl i ng occurred .
A compari son of days during which sampl i ng occurred wi th days of
rainfal l for various rainfal l amounts is presented in Table 4. Water
quality sampl ing was performed on approximately 40% of the days rainfal l
occurred; 80% of the major storms (rainfall >0.5 in.) were sampled.

Ta b le 3. MONTHLY RAI N FALL
Novem ber 1978 throu gh Apr i l 1979

Castro Va l ley
Month Fi re Station Proctor School Sydney School

Nov 1978 2.30 2.33 2 ,16

V 
Dec 1978 1.32 0,8] 0.81

V 
Jan 1979 6.56 6 .44 6 .39
Feb 1979 4.89 4.94 5.07
Mar 1979 3.98 2 .77 2 .69
Apr 1979 0.78 0.65 0.53

Total 19.83 17.94 17.65

Table 4. COMPARISON OF DAYS SAMPLED
WITH DAYS WITH RAINFALL

Rainfal l  Number of
per day days Days sampl ed

>0 53 2 1

> 0 2  22 16
> 0 5  10 8

11
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STORM CHARACT E RISTIC S

A summary of the storm character ist ics for the sto rm events sampled are
l isted In Table 5. Included in this table for each storm are : total
ra i nfa l l , ra i nfall dura ti on , and maximum 15-minute rainfal l intensity
for the Proc tor School gage. The runoff volume measured at the stream
gage , the storm event duration (from the earliest rainfall to 3 hours
beyond the latest rainfall at any of the three raingages) and the
adjusted rainfall for the study area are al so included in Table 5. The
adjusted rainfal l Is the equivalent rainfall for the Study area based on
the Thiessen Polygon Method using the available rain gage records for
each storm .

Of the storms sampled , there were four hundred sixty-seven 15-minute
interval s during which rainfall occurred . The largest 15—minute
rainfall measurements were 0.40 in. at the Castro Valley Fire Station ,
0.25 in. at Proctor School , and 0.18 in. at Sydney School . The rainfall
frequency distribution for 15-minute intervals during which rainfall was
recorded for the storm sampled is listed in Table 6. r
QUAL ITY

I—

The quality of the surfac e runoff from Castro Va l ley  Creek is very V 

-~

typical of surface runoff from other parts of the country , as shown i n
Table 1. All of the measured concentrations are wi thin the range of
concentrations for national data wi th the exception of total Kjel dahl
nitro gen; Castro Valley Creek concentrations are only slightly higher.
Also s ummarized in Table 1 are the expected annual pollutant loads V

extrapolated from the l oads computed from the sampled storms.
V 

The var i at ions due to storm and seas ona l di fferences are evi den t in the
IlOnil1 ~l1 :ed litisS loads sunullari zed in Table 8. The concentrations that the
l oads are calculated from are presented in Figure 6. The most
interesting characteristic of the concentration variations is the
signi f icant  drop that often occurs after large storms. This data must
he t reated wi t.h caut ion because nonstructural , best management practice ,
s u r f a c e  control measures were bein g utilized wi thin the watershed wi th
an un quant itied impact on the col lected data. In fact , it is in part
the purpose of this program to col l ect data to assist in the
quantification of those impacts.

The r e s u l t s  of the water quality sampl i ng for each storm event are
included in the individual storm event reports contained in the appendix
to this report.

Stream f low and water quality were monitored at the Knox and Seaview
g a g es  ( see Fig ure 1) by the Alameda County Flood Control Distr ict  during
the period of this study . The Distr ic t  expects to submit a progress
report to the U.S. EPA on the resul ts  of their f iscal  year lQ78 -l Q 7 Q
sampl ing program in Oc tober 197’~. A f inal report on their ?-yea r
prooram is ant icipat ed in October 1Q80 .
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Table 6. RAINFAL L FREQUENC Y DISTRIBUTION
FOR STORMS SAMPLED

N~,ber of 15-minute interva ls with rainfafl
15-minute - ______________________ _____________

r a i n f a l l  Castro Valley a
range. In. Fire Station Proctor School Sydney School

0.01 - 0.04 344 389 281
0.05 - 0.09 71 75 37 V

0.10 - 0.14 11 10 10
0.15 - 0.19 1 2 2
0.20-0.24 0 0 0
025 - 0.29 2 1 0
0.30 - 0.34 0 0 0
0.35 - 0.39 0 0 0
0.40 - 0.44 1 0 0
0.44-0.54 0 0 0

Tota l 430 46 1 330

a. Sydney School gage was inoperable during portions of
February . March . and April.
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Table 7. SUMMARY OF CONSTITUENT CONCENTRATIONS
AND ANNUAL MASS LOADS

Constituent concentration ,
mg/La

Castro Valley Castro Valley Creek .
Creek No. of mass loads

Range for - - - - - - -— ———-- -
~~~

-- - - — storm s --- — --—----—--

Parameter 8 cities b Range Average analyzed lb/yr lb/acre-yr V

Composite samples
COO 48-170 45-329 121 11 55~,000 160
Total N 0.82-5.80 1.1- g b 5.0 15 ~‘~ .70O 8
Tota l  Kjelda h l N 0.57-2.09 1 6-2.7 2.3 4 14 ,800 4 V

Ortho P 0.15-1 00 0.18-1 .31 ) 0.40 15 2.600 0.73
Pb 0 15-0.15 0.1-8.8 0.3 15 1 ,600 0. 46
C r -- 0.03-OJlt 0.06 15 410 0.12

Cu -- 0.03-0.10 006 15 16 0.005

Cd -- 0.01-0.0) 0.01 4 73 0.02

-- 0.06-0.06 0.06 4 510 0.14 - 
V

Zn - -  O A)4-0.19 0.11 4 610 0 1 7

Alkahn ity -- 26-30 18 3 1b4 ,000 45
MBAS - -  13 04-0.13 0.08 -~ 580 0.16 V

SS 147-1 ,223 50-528 254 15 1 ,772 ,000 500

VSS 53-122 l 6-15~’ 68 11 414 ,000 120

Discrete samp les

~‘peci fic conductance ,
.)mho/c m - -  70-700 180 15 - -  - -

pH — —  6.0-7.5 6.7 15 - -  - -

Sett leab ie solids . nt/L - -  0 . 1_ , .5 0.9 15 -- --
ss ) 4 7 - 1 . .~’.3 16-800 211 15 - -

vss 53-122 8-206 57 15 —- -- V

BOD~ 7-56 5-4.~ 1- ’ 15 - -  - —

Total ~~)iforms ,IO~ MPN 100 ~ - -  O .2-4i’ 8.4 15 -- —-
Fecil ((51 forms .
IO~ MPN/)00 it 0.02-4.0 0.43-it’ 3.~’ it ~ - —  - -

a. Unless otherwise noted.

b. Source: Table 11 . La 0er , J.A , W i lli a m 0. Smith, W il liam G . Lynard , Robert N . F i n n . and
[ .  John Finnemore . Urban Storti~ate r Management and Technoloqy : Update and User s Guide .
IPA-600/8-77-014. September l9/ .
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LIMITATIONS ON DATA

The quantity and quality data that are presented in the storm reports
are generally wi thin the limitation normal ly applicable to this type of
work . The quality analyses were performed as prescribed in Standard
Methods.

Flow data were devel oped from stage —dischar ge rating curves for the
Castro Val ley Creek Station devel oped by the USGS using vel ocity
measurements that spa n the entire range of level s recorded during the
1978 -1979 rainy seasons. The stream gage and sampl ing location are
shown in Figure 7.

The major limitation on the fl ow data is that during the period between
January 8 and February 22 , a car body was lodged in the streambed V
approximatel y 100 feet downstream of the gage house and wi thin 25 feet V

of the level  sens ing  probe , as i l lustrated in Figure 8. The car body
was washed past the gage house at approximately 1245 on January 8.
During this storm, the fl ow level increased more than 3 feet wi thin 1
hour; from 4.03 to 7.06 feet. The fl ow level actual ly  peaked at 7.19
feet at 1310 on January 8. This level corresponds to a fl ow of 669.0
cfs. The car body remained at this location until the storm of February ‘V

22 , 1978 , at about 1200 when a peak fl ow of 556 cfs was suff icient to V

wash the car to a point out of sight downstream. During the period the
car was obstructing the stream , the USGS took two velocity measurements
from which they approximated an adjusted rating curve. The adjusted
curve would account for a 5~ reduction in total volume 0f f low for a ttypical 1—in ,  magnitude storm . The curve was maie avai lable at the end
of Ma rch after most of the sampl ing was completed for the season. The
ex isting unadjusted rating curve was used for computing fl ows and
compositin g samples during the period when the automobile body was just
downstream of the gage. These fl ows were al so used in the storm report V

tables and pl ots. While the adjusted rating curve is useful in
providing an order -of-magnitude estimate as to the impact of the car on
the recorded level s , it was not considered dependable in light of the
limited data on which it is based.
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Novembor 19 , 1q78

RII l i l t  ~i 1 Sunini1.i,’y

I’e,-l od : Novoiiib~ ,- 1 ’l , 1 ~ ‘8

Total St 1~rt Stop
Rain fa l l  -

(;1 o ’  in. Hou ~ h a  to fla t o

t~a st i - o  Val h’v I ,-t’ 0. .~~~
‘ I .11~, l’~ NOV 78 1 8-1’ P1 Nov 78

St at ion

.‘ . Proctor 5 -hoo l 0.39 1, ’ lS 10 Nov 78 18,~
() 19 Nov 7~

,i . Sy dnov School CL4 3 l , ’Od 111 Nov 78 1 7-1~ H Nov 78

-l . S~ n Franci V ,~~
V
1) ~l I-po -t 0.08 1 30C) H Nov 78 1 -11)1) 1 ~ Nov 78 V

~~. OaL land Al rpo,-t 0. .i8 0800 111 Nov 78 1800 10 Nov ~

• ( rook FlOW S umflia ry

I i i  ‘-~ chd rOt ’ (ondi t ion Va 1 no T irno Ri to

M a \ i u n i m .  ( I  S P,~.0 1 7-l~’ H Nov ~$

Avo ra (10 • i: I ,‘‘ 0 — — 1’~ N o~ -
• S

I o t a  1 vol nmo . f t 3 7$.~ ,(~O() t t~Oiit 1 ‘1)1) H NOV ~8to ‘130 l’l Nov $

to  Sf01111 . ~~ 5 0. 1~ ’~
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) Cl 5 0.
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3. Sampling Analysis Results

Flow Weigh ted Compos i te

Parameter Units Value

Chemi cal oxygen demand mg/L 329.0

Total nitrogen as N mg/L 9.6

Lead mg/L 0.46

Ch romi um mg/I 0.06

Copper mg/L 0.08

Total ortho phos phorus as P mg/I 1.3
Suspende d solids mg/I 512.
Volat i le suspende d solids mg/I 140 .

Discre te Samp le

Parameter Uni t s  Value

Date an d ti me -- 19 Nov 78 1945

Instantaneous flow rate CFS 4 .74
Temperature Deg C 13.3
Specific conductance pmhos/c m 300.

V pH -- 7.0
Sett leab le solids mL/L <0.5
Suspended solids mg/ I 95.

V Vola tile suspended solids mg/L 45.

Biochemical oxygen deman d (5 day) mg/I 5.

Total co l i form MPN /lO0 mL 1.l x lO 5

Fecal coliform MPN/lOO mL 2.4x104

V A-3
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4. Observations at Sampling Station During Event.

Nothing signif icant to repo rt .

5. Observations in Tributary Area During Event.

Noth ing significant to report. 
V

6. Comments on Storm Event.

1. The reported rainfall for the Castro Valley Fire Station Gage V

a ppears to be offset  by one hou r from the other gages.

2. Flow response at the gag ing station occurs within about one
h al f  an hour foll ow i ng a change in the ra in f a l l  rate .

3. A flow weighted composite sample and a single discrete grab
sample were analyzed for this event.
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STORM EVENT 1 - NOVEMBER 19, 1978 STORM DATA

RAINFALL. INCHES

CASTRO 
I -

QUALITY V A L L E Y
TIPIE STAGE . FLOW RA TE, SAPIPLE FIRE PROCTOR SIDNEY

DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOO L

1 1-19-78 I1 ’O O 1 .17 0.129
11—19 -78 12 :00 1.1 9 0.161 0.01
11— 19 -7 8 12:15 1 .19 0 .161 0.03 0.03
11-19-78 12 :30 1.20 0.178 0.03 0.04
11-1 9-78 12145 1.21 0.196 0.01 0.0*
11— 19-78 13100 1.92 8.11 YES
¶i—S9 -78 ~3’lS 2.40 35.8 YES 0.05 0.0* 0.02
*1—1 9— 78 13 :30 2.25 23.9 YES 0.02 0.02 0.02
11—19 -78 13 :45 2.08 14.2 YE S 0.01 0.0* 0.01
11-1 9-78 14:00 2.19 20.0 YES
11-1 9-78 *4 1*5 2.28 26.0 YES 0.01
1 1-19-78 14 :30 2 .14 17.1 YES 0.01 0.03 0.03
11- 19-78 14:45 2.01 11.3 YES 0.01 0.02 0.0*
1 1-19-78 15:00 1.92 8. 0* YES 0.02 0.03
11-1 9-7 8 15:15 0 . 06 9.43 YES 0.02 0.01
*1—19 -7 8 *5 :30 2.50 45.7 YES 0.02
1 1-19-78 15 :45 2 .5* 46.8 YES 0.03 0.0*
1 1-19-78 16 :00 2.32 29.0 YES 0.02 0.01
11— 1 9-78 16:15 2 .15 17 .6 YES 0.02
1 1—1 9-78 *6:30 2.03 12 .1 0.01 0.01
11-19 -78 16:45 1.98 10 .1 0.0* 0.0*
1l-iQ -78 il IGO 2.00 10.9 0.04 0.08 

V

*1—19-18 17 1 * 5 2.14 17.1 0.06 0.06
1 1-19-18 17:30 3.08 138.5 0.02 0.03 0.03
11-19- 18 1 7 4 5  3.27 *53 .0 0.01 0.01 0.01
10 -1 0 -7 8 18:00 .- 83 86.5 0.03
11 - 1 9-78 18 :15 2.45 40.5 0.05 V

0 1- 19-78 *8.30 2 V ~~~ 7 25 .3 0.01 0.01
1 1 - 1 9-78 18 -i S 2.13 *6.6 0.0*
11-19- 78 00:00 2 .01 * 1. 3
11—1 9-7 8 19:15 0 .90 7.80
1 1-19-78 19:30 1.84 6.0-.
11-1 9-18 19:45 0.78 4.7-,
*1-19-1 8 20:00 1.7’. 3.98 YES
11 - 10- lB 20 :15 1.60 3.17
1 1-19-78 20:30 1.65 2 .61
1 1-19-78 20145 1 .62 2.25 V
10-1 0-78 21 :00 1.60 2 .03 YES
11-10- 78 21 :1 5 0 .57 0 .73
11-1 0-78 21 :30 0 .55 1 5 7
01-19- 78 21 :’ .5 1.53 1.41
11— 1 9 - 7 8 2~’.00 I S O  1 .27 YES

A- 5

- V  —V 
- - V

—V ~~~~~~~~~~ 
S. ~~-

V - V -~~~~-~~V -  ~~~~~~~~ - - ~~~~~ -



--—V V
~~~~~~~

V
~ ~~~~~~~~~~~~~~~~~~~~~~~

::: t:::: , :::. Loca l Cl irnatol ogi cal Data
M~~I I~~ .0 , Mt M O O t 0 St It I R  0 flONTHL . Y SUt1PU~RY t
I4~~F 441.  V Ii’4~~ 0 1 0 0 001  V - V 

•
‘V

l . V I I S S, • •~ S II.0I1 II2 • 31 U I. I•~~III4 V OI OIC V • V ~ • V % V . 0 0 14 P~~. 1 1 4  I . .~~~j j : S 4  
fl ØI

— — 
I P 

~~~~~~~.•

_

~~~~~~~~~~~~~ 0

~ 
!~ ~ * ~~~ 

V 4 ~~ 0 . .- . j - V 

~
, -Vt

0 ~~~~ . - . - .  “~~~~~~~ I - (III
- ~~~~ ~• 

~~~ :~~ ~~~~ 
V I  4 . 1  ~~~ I -  • . - .

• • ~~~~ . ~~ t • _ , , ,• _  
~~~~~

1 • •
~~~

. t  ~~~~~~~~~~~~~~~~~~~~ -

I I I o .  .~l V S  . .  
~~~~~~~~ 

V~ • I I  , -  . I I !-

I 0 l a S b ’ ~~~~~~ P P ‘1 ILl I 0 ‘~ I~~ ‘ V~~ I ’  1 0 1 0  :: — C

I *4 SO SI -3 35 0 I 0 0 C 5 0 I 1 2 1 S 1  i S  S i lO 3 1 I —.1 V

2 SI — 45 S 4IV 1 3  0 0 0 0 • : ‘ V ~ ‘~~ 10 20 1’ 0 2 Ct’
3 *5 — •• 2 .4 5 0 I’ l l .  - “ . S ’ S S 3 ,~ I

* 4* *5 4% -, SM 10 0 0 0~ O , 0 I ,V O V O U  S h I V  
~~ V

• ‘0 4S S w S SM 5 0 2 P - IF 0 . 0 9 0 5 4  5 0  ‘ I  - •, S -
• 54 5 5~V S ,! ~ I IF C - L I I  V l I •  1 1 3 ’  ~~~20 - I II

• ~~ S 5 3 1  1’ 0 0 O I l ’ ) C  I C  4 0 5 S I V
S ‘. 5 5 4  4 — .

_ 
0 I 0 2 0 . 411 12 s d  ‘ 2  3~V ill I - - P

• SO SO •• 4 — I) I I 0 D V  0 : 0 .0 :4 • 2 1 0 0 , 2 1* 0 I’ 0 3’
IC 45 .4 — — , 34 IS C C 0 : . S ’ I %  4 9 . 0  23~~ D I I  - -  2
I I  SI *3 5 -0 34 II , C 4, C L  0~~~

s • ? 1 V S 5 4 1 1 1 4  - 2 S ~~~00L I 5 1 5 --
3 5’ *3 SO 0 35 I I ,  0 - L’ IS  I~ .~S 0. 0 ‘~ 

I IS IS I - _,-,
IS  40 •~ 4’  S 4 1  V S  0 I 0 . I  V I  • 5 - ,~~~~! ,t~~~ ,- • ,,
II SS IS 4 • 3* IS  0 I I (I 1 , V  0 5 . 4 :0 ~~ V • S ~ I 4 ! fl I V ’ - - .
I S S 4 • ~ —. 5 3 ’  III 0 I IF ¶ I IV II 1 - I I L  I I , I~ SC I - ‘
IS 45 5 42 5 I’ I S  0 0 0 ‘ ! ~ 2) 1 1  2 I i  3 5 , I I) II I I IS 1
I ’  5 V  4. 50 5 ‘4 I’ 0 I 0 II 0 1 , 1 .2 l I , O  I I  Il lS - ‘IS — — 32 3 — I S ~ 0 I 0 0~ 0 4 1 , 15 20 4 0 ! . ; , n • I - II
IS SI — 5* 0 40 II 0 I 0 0 0 0 5 t  110 II I  0 ! I )  ‘ j  14 IS 10 tO IS
3D 3 *0 3. 0 MV. I I  0 I C SIC 0 24 SO I * 2 0~ 

I 3 5 IS IC II 24
2 1 SI * 55 I — 12 0 I) SO 0 . 0 -P II 4~~~~~ $ I  5 2 ;  • , 1 : 4  ~~ V
23 53 — 45 3 * IS , 0 0 •1~ 4’ 20 L I  LII . 0 2 4  I 2 II 1 4  4 I I J.~ 0
Ii 4* a. V 33 3 *‘ I’ ’ 0 0 O r I F ’ . II 10 ~~ S~~~S %  I S~ 00 IF 5
34 50 is 32 - 2 a. - ‘ I (1 O~ C .0 90 41 3 II ‘ 1 I. SC I 2 1.
2* • ~.I 5 * 44 I I , 0 0 4’ & S O I O ; I 4 ~~~S 0 ; I t ’  I~~~ I 2
a. SI 4 ’  50 - , 44 15 IF I I I) ~~~~~~~~1 , 5~ 00 IS 2 S~ 4 0  IS 5 -  4 4 :0
2 SC 4 SI J 4  II C 7 5 0 C !  C SC I -.  I S  4 0  •f  II 5 ‘ r
00 *0 *1 00 4 42 5 0 - 5 4, 0 , 5 , 7 5 1,3 5 5 0 , 7 4 , 2  5 4 .~~ r

~~~~~~~~ ~ ~~~~~~~~r , V~~~~~ I ; 0 . 0:  I0~~~~~~~~~~SIF Ifl
- - - - - I I I  V I I

~~~~~~~~. .IJ• 5I4~ -  191* t ’~~I 
- - - ~~lV I 5 V ‘I O S ~ I 5- 

* 
5. 1.

1010 I).~I ~‘I Q 4..4 r ( M V V  : 0 4  C I 0 , - ‘
~ 

IF1 dO - -~ ISO ~I~~O 
—s~~~~~~ 4~ Ii’ j I’l  00 ’ Q(~ • i IV V i I V . V l 0 ~ QI• , - : t 4  • ~~4 I - Q ~ •.4V4~~~~~~~~~ l1I

S C ’  1~ .a S1~~ -4 S.~~~ 0-.. C - ‘ ‘ -  0 CV 5 1 .~ 1 2 VI - - S ~ V t —
-  I~~F~~ 

V ,~ V~~
V
~ lfl 1 ,1 f l ,~~~~I

- 0’OI. 0 0C’~ 4, ‘~~4 ’I . V 4 ( l ~~~. ~ ~lI~~ II  - . 0 s ) t 05. 11 S I •V I I  45~~V • 5 50144, 0 54~~
- ~~~S~’ ( I II’ I’~F V (  ‘CVI I~~~V V • 0 ..5V ~~~5V  ~ ‘I • V ’  1’ 1 150. ‘U ‘I.~~I )  4 II ‘5~ . I ’ S  ~ UI ~~V )~~

•‘
~~ 

- II ‘ 0 ’ ~~‘ ~ 0t ~~•V ~ 0 ~ - 1
Q J . 1  I C — C SI St 4 V 1  I~ ••S~~ l Oll I V C V V

51.1004*’ II 14(11115

II5Si~~ 5 fl4 •?. (OS ’ I( flfl S( l Ii I 5111.0 ,5% Ii. - . l.a - - 
- ~~~~~~~ 

ISIS- VS -

*11 Ia I ,  I S I V I % V . IV I .IlO 101101 5, , . S I S V  ~~~~~ 1 - 1 1 1I iSS I —- 51511 t Il t — —  lI 4 tI~ 
V 51 — - . 1.I V • I V ( ~~~(0 .1 VI ’L .. -_ I -

• OS I IIS 5I~ - — 5V 1 %  51 55111 1 5 1 4 *  V . V — 04 0  ~~5 IC V • V - 0 1  p - - 1 ~. ‘ 
- - P I

SI.. SI C. $ I I. I ’ I I V I  SI. l S III Ii .. St’S 15110 • V V
f - - - 

I ~
. - -

OS... . o IS, SO I • 5  — P. 5 1 0  a I. .. I
f I  I~ (Ml S SO It  IS SI 551 1 15 - 0 “4 . I  405451 4 -1 I - I I • 4 - 4 -II I  S 5 V  Il’ 40 45 4’ I’~ 5 5 ‘ I

11
~~ 

S SC I1%~ 4 ’ e. 42 S5 S S .1;
I’. * ‘IF 114 —_ *4 4~2 S - 4 V S  I
II C , 41’ 0t~ *5  SM ‘5 5 * L~5 S .
- ‘  511 I~ . 511 •~~ S0~ I I 40~ I

- IS. A SV 02 5 - •4V ‘IV *4 I I II •V V 4 4
I~~ 55 0 04 S S ~ 1 44 “ , l C ” t  0 4

4 C 1~ *1 5 h 15 SI.  ~~ . ‘4 ‘0 S .5 . .V .  •

NOIVIAI S PRI~~~~~~F2 ’ I(I# 11141(1 ( 0 0 4 0 1 0 4 ’  4

U 

~:; ~

‘

~~: 

~~~~~~~~~~ 

~~~ 

V

OSOSI(IIP’ IS 501(1 • 5 0 - IS  05 ‘*5 1.01515 ~~~~ 5 5~~~~~’ 555105 SOIl  ISO Il SI 11’S - 51551  tOS~ - N ( IS ’ S  105 55~~3 I 5 ~~~~~~ 111.0 5105
IS S 5101515 (~~~~S 51 St’S V S  (Ot IS 05015 5 15111 $15.10 15501 5 51 0151(10155 SIt (51 ( •5  PSl55~ II 5~~~~l5SI S 1~~~~~ .L l  ~~~~ 541
45i5105 V 511SV SOP 155111115 II 150 SIt ( ( 1 5 1 1 1  0tS’lS - ‘( SCSI *111015. 0551 • l I t I  SI” . (55 ISO SIOl

I ((II 11 1 05’ ISIS 5 *1 S l It  III 0151(1515 5 51 SI 155 51511 —~ I’SIPSPI( 551515115115 SI IS (551110 555 5(5~1 SO L I I I •‘ ‘51
SIISOS ( 1 1 5 1 1 1  ( (Si l l .  ~~~~i I 4 I l .  55’ . 1501 15 PIll ,

n oaa SI I ~~~t S (5511 05(0 / 13510455* 5001 45~~0 SOC z~~~~
?4sVrV4 (’C~~~

’ 

~~~~~~~~~~ I(o-/
51555051111 OSSOISIII I* 1145 C’ 1545111 144 5 1 . 1 1 1 1  0 1 5* 1 1 4 5  SOT IS IS  1 1 1 1 5 1 1 1  ( I t ’ l l

V \ 04(455’ 5555 ‘ I-  - I IS 5 ~~ 5~ % /
0

_____ - 2



V -. ~~~~~~~~~~~~~~~~~~~ ~~ - - VV.~~V_ ~~~ - . .~~~~~~~~ V -

V - 

eo*k::D . C:: Ic I 00 10  
Loc a l Clim atolo g ica l Data

0400 IL’9 31 Mt 0 0 0  5 ( 0 0 1 ( 1  0* C IOO t*THL~ SU NII ARY ‘. 
-

I d 5 I ( 5 4 I I I l ~44l L 0111 )51 0 ’’ •‘S .
IhIl(5q5

V I l’ I1~0I 51 44 0 ISII’7S 5 3 5 1 12 - S I t ( 51 105 -SCOSO ’ •li $1 .SMII 11 4 (400. 051010 ~~~5S 52573*

U 4 1 1 ••V~ • 5 V 5 1 5  ‘.5 (5 t51. . 1 1 5  —
.4s f l I 4 I~~5j  • p 

• - •~ 
5 5 5 1 1 5 0 1  III 101 1 5 1 1 5  II I~ l . V 5 1  5411 3 1 . 11’ 

- —— St a s I s - I  • • V I I C

~ !‘ :5
—
. ~~:. 

‘—

~ ~~~~~~~ : 
S II’ 

0 ?  
&

I 54 *0 5~ - I *0 It C I C IV.~ C SO 0 14 3 * * ‘I 10 1 04 I I —VI

S II 4’ 5* 4 45 II~ 0 0 C~ 0 40 74 2’  I I S ~~V II 2’ I I 2 1.1’
• Ml 40 50 I 5* 5 0 I 0 II IF 43 25 .5 I S S • 0 25 I I I

• 50 44  54 -I 40 II I I C II ’ 1 4 4 , 1 1  7% 2 I 5 2 1 5 1  _‘o s V *
• 55 53 3* 1 51 S 0 1 I C ‘I 1’ 00 CI 00 2 2 * 1’ I 2% - 4 *
S ‘3  44 55 1 SO I 0 I 0 0 0 . 1 ’ 5 i 5 ~~~ I 5 3 1  I I I  - 1 I

‘ ‘4 SO •I 4 4 0 0 I 0 CI  , 3 , 1 1 S 2’ 2 2  1 2  • 5 5 I  4 5

• 15 40 1*1 ~ *0 I 0 0 C 4 , I  IF ‘_ CI 33 3 1 1. IF II 31 C C 5

S SI .3 44 ~1 *5 II  0 C 0 ’ 0 00 50 3 ’  3 - 5 5 !  II 2 C - - - * 1)
50 SO 43 33 —0 2% 53  S 0 c i  0 04 05 0’ 3 0 ~ S I Il - CS I S IC  ~~
II 45 44 53 5 12 IS  0 11 C~ IF •V4 

~~ ~~~~ C IC Ci  201 II) • S I I
13 *0 42 45 ‘0 II IS 0 0 Il~ 0 4 0 4,2~~~S I C Il l . 27 IS 5 I Ii
II 5 5 42 SO 5 .4 II C I C 0% 0 1 - 05 . ‘ ‘ * I 5,  IC  C’S ID ‘ I S
4 54 40 SO 5 30 1’ 0 0 0 IF U II 03 S 4 .1 0 0 14 2
II 5’ 15• 415 - IS I’ Il 0 I 0 C 10 33 04 1 3  4 I 0 12 I S II 0
IS ~~ 3 1 -, *1 Ii II I 0 l

~ 
e ~~ 24 a. 3 4 4 2 12 05 IC I IS .

11 30 41 50 5 *4 IS 0 S 0 C I1 SL’ f l f l  1 * 1 0 1 0 4 4  5 9 I .

IS 31  SI 3* -, SO I I  0 I 0 (0 0 12 15 0* 5 , 4 5 I IC 1* 4 S I•
II 34 50 *4 -I  *1 I I  0 I C .30 0 141 05 11 1 1 *  II I 3 1  IS IS ID 0 I--
20 4’ *2 55 I 43 IC 0 I 0 14 0 LI SC IS 5 5 I S 14 54 IC IC 20
II 31 50 14 0 41 II 0 0 .00 C 011 50 IS S I * 4 II 23 ‘ I 3 1
20 5’ *5 IV - I .3 IC 0 0 00 0 25 51 1, 1 * ‘ S I1~ 04 ~ 0 73

43 52 a. 44 — II  0 5 0 0 SC 52 30-  * 3 S 1 , 13 1 0) I 1 23 11
34 50 41 SI —, 5 0 5 0 IF 541 CI  75 3 * 5 0 I0j 10 0 1 ~ 

.-
2% II •I 50 -, 55 0 - 0 1’ 0 I.’ 0* II I ‘ • ,~ •J II I - •“
5 5’ 44 SI —3 44 4 0 5 5 0 0 1 1 1 0 10 01 5 1 5  t i ll 5 4

55 4.2 SO ‘4 *3 IS 0 1 S I S 0 5.0 15 15 1  S S C . ‘1 03 0 S 2’  —
CI VS SI *0 ‘3  It (1 I C ~~~‘~~~ 5 S S  1 S~~~1 0  S~~~SI * 3 1 0  ‘
2$ 5’ SO 51 0 50 III 0 1 I 0 

~‘ i O S I F 4 5 I I h l J 4 4 0 . s~~as I I C C  ~~
10 5* 3 3 3 5 

~~~~~~~~ 
1 0 Ql~ 

~~~~~~~~~~~~~~~~~~~~ 
•1 3j~~ 

— 

10 II 10

~ 
C 

4 
~~ 40 

~~~ : .
V...~~.

VV _ _ _ -_ _
~~~V l ~~~~5 ‘ t C ~!•t 

III 01 .1111  — - ¶ 
- - V V

_ l.4~~ 1’ .t 3l
~~ ,~ ~~~~ ~~~

I-l . 1 0 It - — 55 I I V ~~~ 34 S
~ 5 ¶ III I II II I• S 112~~ 5t 0 352.

5 ,, I 

~
.4_,, 4~~~ Vi •i I 1. o~ ~~.k ~d C I I C L~~_A11I ~. A_

- - - 
- 

- •~ II~~ 
_~t.& ~~~ 

- V ~~~~~~~~ VI&.VLVVVt

5kJlI11405 5’ 11011*~V 
S (5155 51 5 13* 5555 IS’ 515*151 II 55 55500’ 55 015 C ’ ’  —• I — V

~V - V — 
•

V 
Il I~~ ~~5 ~~~

5*11 ISI V S I S V  S I l l  •V 5 I  55555 5% 11515$’  SIISIIO —I’ —
~1

--’ - —-  - —t • ~I 5S45 5~_% V 55 51*11 40.1315* 5  015111150$ 55 -. 143 • t11a1,!!:. .i_i —• 4.5 5 5  14111(1 SO’S . 515’S. • 55511 ‘51 1 .115 111 115* 1111* ISIISIIS I r . - P I
51 Sl• I S V  S - , 5 , ! I - , - l  S . I  S t 15  55 (~ S ’ *1510 5 -  IV.

~ VV 
- • 

I • 2 - •
0111011 115 .15 O I S I , ’ I 5 %  SO 1 151 51 4 51 (555 % 5 1 (4 1$ I  51(1 5 1555110* a •w ..! — - • 2 ‘ —
55l$ CI II $l l0. I114 SII V . • 0 . L 0 1 •  t55I I5 SII~~~~ ’ 5I5 SI I 5 551515( 15 

~~3 ! r.~~ CV 4~~~ I? I  v! ,~~ 1.I~ II III , S 1( II It —l MII I OS - II ¶51 SI~~ 4.1555 -_1’ -.4 - - _ - 4 - I 4 - - 2 —
0 30 0* • ? L V5l~ .‘: to’ 5 I 1 4 4
15 5. SI. ~1 54  SO a. I5 S 2 10 1 0
(~~ 51 ,7 ~

5, 14 SI SI 55 , 1 * 7 5  * ‘Ii
sil * SO 0-~ 44 *0 5. 5* 1 I’ 20 V 5 5
I~~ ~ I IC OS 51~ 4* V51~ 5J~ • I I 

S1~ -
11 0.11 24,55 814. S.CV. *5 ~~ I$,~ p.3. 05 -

H3’ LIIl S P* ( ( I P I 1 4 0 I O V 5  IW 5 ’ ! 0  10 1 I IM L ( 3 1  III I4~ N1 5 I  V

~~~~~~~~~~~~~~~~~~~~~ II
~ 

II 

_
10 5 .11 1 5 5 .55 5 0 5 V — SC

I~~~~IIPI IS .11(1 - 02 . 5* 5*5 0541 15(1515 ~~~ I - 0*10 *1 511 ISO CI 5 05’S. 01550 (5*’ , *0 us ’S ,ll 5511, 1 5 555* 545* III SI
‘I I OISISI 05555 5 5~ 50 .5* 55* . 5115 5 $5111 $5555 0 055*5 51 51511(111*13 555 5105$ CSI~~~~0 ‘S 555’51lI 51 (55005 . 55 $15
CS~SO0lS . 5555 . 55 15511115 11 51155 11115111 ($5111. 5(504. 501(515 55554(5 . 5515 (55 55 *551

I till 151 ISO ISIS 1$ 5 SPIl lS 15 1(0115 *1 ‘51 I155 5(1511 55 S’II~~~~IIC SIISISISI (SO.~~~~ 4$ ( I&(0 ‘ISO 51*11* *1 I ICC 5’ ‘51
50155 (1 15111 ((0111. ISSUIlIlO . SIlO (55 5 5511

n oaa 50155 1(1511 55 / 101 155501* 51S 55 4~~~~~~ t.L4.’é ~
’
(2~~ ~~~ 4l~~ t~~~— -

aI45Sft ~~II( SIIUISIISIIS ~ 1515*5’ lOS $501111 1(5(15. 51155 (~~l5I It (0510 .0 - 1

— 
-s 

45(55 •55 -~~~~~ 0I(I~ IS 40 1,

— 

—— 

O.~~IiIIii.IiII ~



F - -  - -

STORM EVENT REPORT NO. 2
Novemb€~r 20-21 ,19Th

1 . Rainfall Summary .

Total Start —— ~~~~~Gage Rainfall Hour Date Hour Date
_____________________________ _________ 

1 ii

1 . Castro Valley Fire V

Sta ti on 1 .45 0315 20 Nov 78 2200 20 t~ov ~~~~

2. Proctor School 1.38 0245 20 Nov 78 2215 20 Nov 78

3. Sydney School 1.35 0230 20 Nov 78 0030 21 Nov 78

4. San Francisco Airpo rt 0.65 0100 20 Nov 78 0700 21 Nov 78

5. Oakland Airport 0.89 0200 20 Nov 78 0700 21 Nov 78

2. Creek Flow Sumary .

Discharge Condition Value Time Date .

Max imum Fl ow , CFS 260.1 2015 20 Nov 78

Average Flow , CFS 48.2 from 0230 20 Nov 78
to 0330 21 Nov 78

Total Vol ume , FT3 4,334,800 from 0230 20 Nov 78
to 0330 21 Nov 78

Prior to storm , CFS 0.423

Average Flow (previous 7 days), CFS 1 .58

V 
Average Flow (Previous 30 days), CFS 1.17
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3. Sampl in g  Ana lys i s  Results .

Flow We igh ted Composite

Parameter Units Value

Chemical oxyqen demand 102.

Total nitroqen mq/L 3.6

Lead mg/L <0.1

Chrom i um mg/L <0.06

Copper mg/L 0.08
Thtal 1 rtho phosphorus mq/L 0.52

Suspended solids mg/ L 278.
Volatile suspended solids mg/L 58.

D i s c r e t e  Sampl e

Parameter Units Value

Date and time -- 1715 20 Nov 7~
Temperature Deq C 13.7

Irist~ n t aneous  discharqe CFS 212.5

Specific conductance ~mho; cm 180.

pH — — 7.1

Settle ab le matte’ uL -‘L -.0.5

S~spended solids mq/L 152 .

Volatil e suspended solids mq/L 43.

- 
801) mq/L 5.

V Total celi form MPN/lOO mL 2.4 ~ IO~
- Feca 1 cI~ i i fo r’11 MPN/ 100 niL .2 . ~ 1 0~

A-fl
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4. Observation at Sampling Station During Event .

No significant events occurred during the sampling period.

5. Observation in Tributary Area During Event.

No s i gn ifi can t even ts occurred du r i n g the sam p l i n g perio d.

6. Coninents on Storm Event.

1 . The total rainfall for this event was more than 1.25 inches . V -

2. A flow weig hte d com pos i te sam p le an d a s in gle discrete gra b
sam p le were ana l yze d for this  event .

3. Samples were taken at hourl y intervals  from 1 700 to 2400 on
Novembe r 20 an d 0100 to 0600 on November 21 .

4. Due to a problem with the sampler automatic activator , no
sam p les we re ob ta i ne d pri or to 1700 on 20 Nov 78. However ,
sam p les we re obta i ne d dur i n g the per iod when the majority
of the runoff went through the gag i ng s tat ion .

Ii
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STORM EVENT 2 - NOVEMBER 20-21 1978 STORM DATA

RAINFALL , INCHES

- CASTRO
QU ALITY VALL IY

TIME STAGE . FLOW RATE, SANPIE FIRE PROC T OR SIDNEY
DATE OF DAT FEET CFS TAKEN STATION SCHOOL SCHOOL

1 1-20-78 2 :00 1.33 0.479
V 

- 1 1-20—78 2:30 0.33 0.479 0.01
11 -2 0—78 211. 5 L33 0.479 0.01 0.01
11—20—78 3:00 1. 3 1 0.423 0.01
11—20 — 78 3 :05 1. 3 1 0.423 0.01 0.01 0.0
11-20-78 3:30 1.31 0.423 0.05 0.03 0.01
11-20-78 3 - .5 1 .31 0.423 0.01 0.01
01-20-78 4:00 1 .31 0.423
11— 20 -78 4 :05 2.20 2~~.7 0.01
11-20-78 4:30 2 .00 1 5 6
11-2 0-18 4:45 LOS 10.1
01-2 0-73 5:00 1.87 6.74
01- 2 0- PS 5 1 5  1.79 4.95
*1-20-78 5:30 0 .7-. 3.98
01-20-78 5:1.5 L75 4.16 0.00
11-20-78 b I O O  0 .75 4.16 0.01 0.01
11—2 0-18 6:05 0 .73 3.80 0.00 0.03
¶0-2 0-78 6:30 1.71 3.48 0.Ob 0.03
11 - 20 - PS 6:..5 1.69 3.17 0.00 0.02
01-20-78 7:00 2.80 82.4 0.01 0.00
10-20-78 7 :15 2.56 52 .5 0.02
* 1-20-78 7:30 2 .32 29 . 0  0.00 0.00 0.00
11-2 0- PS P ..5 2 .23 22 .6 0.03 0.02 0.01
10-20-78 8:00 2.34 30.6 0.00
11-2(5 -PS 8 :05 2.4-. 39.5 0 .00 0.00
¶0 .20-78 8:30 2 .03 16.6
1 1 - 20 - 75 5:45 2. 18 19 .4 0.03
tl-20— 78 9:00 2 .05 12. 0 0.00 0.01
0 l - 7 0 - 5  0 : 15  l~~O0 10.5 0.01
1 1 — 2 0 - P S  9 :30 1. 97 9. 78 0 0 1  0 .0 1
00 - 20-73 914 5 LcQ 00.5 0.0* 0.01
1I~~20~~IS 0 0 : 0 0  2 . 13 16.6  0. 00
¶ 1- 2 0 - 78 10 : 0 5  2 . 2 1  2 0 . 3  0 .0 1  0 . 0 1  0 .02
0 0 - 2 0 - 7 8  * 0 :3 0  2 . 0 2  ¶ 6 . 1  0 . 0 0  0 .02  0 . 0 0
10 -20-78 10 145 2. 01  0 5 .6  0 .0 *  0.02 0.03
0 1 - 2 0 - 3 0 0 : 0 0  2 . 3 4  30 .6 0 .00 0. 08
0 1 - 2 0 - P S  0 1 : 0 5 3 V 3 ~~ 06 7 .6  0. 00 0 .02  0~ 0I
1 1 - 2 0 - 3 ll : 0 3.23 %5-..6 0.0!
1 0 - 2 0 - P S  0 0 : 4 5 2 7 0  69 .1 0 0 Q
*0-20-78 02:00 2. 1.2 37.6 0 .12 0.01 0.00
00- 20 -7 8 *2 :05 2 .30 3~~.9 0.02
0 0 - 2 0 - 7 8  12 30 2 . 20  2~~.7 0.01
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STORM EVENT 2 - NOVEMBER 20-21 1978 STORM DATA 
V(Continue d)

I
f 

~~~~~~~ ii
CASt RO

QUALITY VAL LEY
TIME STAGE . FLOW PATE, SAMPLE FIRE PROCTOR SIDNEY

DATE OF OAT FEET CFS TAKEN StATION SCHOOL SCHOOL

01-20-78 02:45 2.16 08.3
11-20-78 131 00 2.06 15 .3 0.00 0.02
11-2 0-78 03 :05 1.95 9.09 0.01 0.05
10-20-78 13 ’30 0.86 6.50 0.10 0.09 I V
11-2 0-78 13’45 1.82 5.60 0.06 0.09
11-20-78 14 :00 3.8! 242 .1 0.07 0.0’. j
11-20-78 14 .15 3.66 2*8.6 0.01
00-20-78 14130 3 .03 116.2 0.02
11-2 0 -7 8 1~,I.. 5 2.67 65.5 0.08
11-20 -78 05 :00 2 3 5  3L4 0.06
*1-20-73 ¶5 .05 2 .20 20.6 0.0* 0~ 0I -‘
00- 20-78 05 .30 2 .09 20.0 0.04 0.03
11 -2 0-7 8 ¶5:~~5 2 .33 29.8 0.02 0.05 

V 

- -

11-2 0-7 8 16 00 3.01 *13. 4 0.02 0 0 1
¶0 -2 0 -it ’ 16 .05 3.0-. 117.6 0.01 0.01 0.00 

V

11-20-78 *6130 2. 05 004 .0 0.06 0.02
11-2 0-73 1 6 1 - a S  7.9! 91 .9 0.01 0.06 0.05
11-2 0- IS 0 / 0 0  5 .37 169 3 YES 0.02 0.10 0.04
1 0 - 2 0  - I S  0 7 1 1 5  1.62 202 .5 0.00 0.03 0.03
11-2 0- 78 17 :30 3 S 7  069 .1 0.02 0.03 O Ot,
1S - 20 -- 71t l 7~~.5 3 .12 12~~.S 0.05 0.01 0 .00
11 -20 - 7 0 *8:00 3.0 0 1(1.4 YES 0.09 0.01 V
ll - 2 0 -~7a ~5 ’t5 2.6! cS VS 0.02 0.02 0.00
11 - 2 0 - i S  08 :30 2.42 37.6 0.01 0.02 0.0’
00 20 PsI 1 5 : 4 5  2 .~~l ‘.6.8 0.01 0 .03
* 0 - 2 0  7:’ *9:00 2 ./5 ;,~~~, YLS 0 .00 0.02 0.06
00 - 2 0 -  IS 0 9 1 * 5  2 8 3  86.5 0.02 0.0* 0.O.~
11 - 2 0 70 *9130 3 .Oq *17. 6 0.02 0.05 0.02 V

II 20 78 I9 :~a5 1.06 035.4 0.02 0.07 0. 01
1 1 -20-7 0 20100 3.80 740.5 YES 0.05 0.08 0.01. ‘111-2 0-7 0 20 :05 (5. 92 260.1 0.03 0_ O S  0.04
II 20-78 20 :30 3.~~9 225 .2 0.07 0.02 0.01
01- 2 0 -/ 8 20I45 1 -,2 0 7 , _ S  0.09 0.0! 0.0*
1 1 - 2 0  103 20 00 2. 02 Q 9 4  Y (S 0.07
* 1-2 0 - 7 0 2 1 1 1 5  2 .’-S 50 .3 0.04
II 20 - 78 21 :30 2 .31 33. 0 0.00
II 2 0 - 1 0  2 1 1 ,5 2.26 7-’ .6
11-2 0 115 22I00 2. 05 1 . 6  YES 0.01
II 70 -15 7 p 1 % 5  2 0 7  1 5  7 0.01
II 2 0- 115 7~~~ I 5~ 2.00 10 .9
1 1 — 2 0 - / S  7 7 .- a ’, L O-. 1”
1 1 - 2 0 - 18 23 00 ~~~ 5V ~ 7.7- .  Y ES
II 1(5 /1 15 2 3 1 0 5  1 .8, 6.0..

A - i l l

L 4 V - ~~~~ V -- V. - - - V
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STORM EVENT 2 - NOVEMBER 20-21 1978 STORM DATA

(Con c lu ded )

RAINFA LL, INCHES

CASTR O
Q UA& ITO V ALL E Y

TIME STAGE . FLOW RATE. SAM PLE ~Ioi t PROCTOR SIONt YDATE OF DAT FE ET CES TAKIN STAT ION SCHOOL SCHOO L

01-2 0-7 8 75’30 0.80 5.38
10-2 0-73 75 :~,5 0.78 4 7
1 1-23-78 74:00 L75 4.16 YES 

H11 — 2 1—7 8 0’IS 1 . 73 3 .80
10-2 0-73 0.30 1.71 3.’.~ 0.010 0 - 7 1 - 7 5  0:45 1.69 3 ( 7
11-21-78 1:00 *.ei 2.~~ Y ES
11— 21— 78 1:05 L6é 7.7-i
0 1 - 2 1 - 7 8  OslO 1.64 2. ..Q
1 0 - 2 1 - 7 8  l -,c 1 6-I
0 1 - 2 1 - 7 8  7 : 0 0  1 t’ 1 p I ~ Y ES1 1 — 2 1 — 7 8  7 : 15  1.60 2 . 03
1 0 - 7 1 — 7 3  7 :33 ? V c s  ¶ 0 7
¶ 0 - 2 0-78 2:-.” 1.~~S 0 . 8 2
0 0 - 2 1 - 7 8  3 10 0  1 . 5 7  L7 ’  Y ES
*0-20- 7 8 3 :05 1 .St’ 1 .65
0 0 -2 1—78 3~ 30 1.!.”
I l - P t  73 3:45 i . c ’~ I L ’
1 1 - 2 0 - 7 3 4 :00 LI’-. ¶ .,o YES0 1 - 7 0 — P / S  q : 1 5 I ~I’ 5
1 1 - 7 0 - 75 4 1 3 0  I I ’.’
II — 2 1 — 7 8  ~ :45 I - I .77
1 1 - 2 I - 7~ ‘,~ flØ ¶ _ I’0 0 1  YE S0 1 - 7 1  75 4 1 0 5  1 . 53 L 75
1 1 — 2 1 - 7 / 5  1,~~~S0  I . ..0 0 . 0 1 .
0 1 — 2 1  70 ~. .~5 I - ‘as * -
1 I - / ’ 0 - . t5  s : 0 0  1 . 4 1 %  0 .03 YE S

4-
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STORM EVENT REPORT NO . 3
December 17 , 1978

1. R a i n f a l l  Summar y

Total Start Stop
Rainfall

Gage in . Hour Date Hour Date

1 . Castro Valley Fire 0.43 0000 17 Dec 78 1615 17 Dec 78
Sta t ion

2. Proctor School 0.39 0530 17 Dec 78 1800 17 Dec 78

3. Sydney School 0.34 0515 17 Dec 78 1445 17 Dec 78

4. San Francisco Airport 0.23 0100 17 Dec 78 1300 17 Dec 78 
-

V

5. Oakland Airport 0.18 0200 17 Dec 78 1400 17 Dec 78

2• Creek Flow Summary

Discharge Condi tion Value Time Date

Max i mum , cfs 141 .6 1330 17 Dec 78

Average , cfs 13.7 -- 17 Dec 78

To tal Volume , ft3 1 1035,800 from 0000 17 Dec 78
to 2100

Pr ior  to storm , cfs 0.161

Avera ge (previous 7 days), cfs 0.190

Aver age (previous 30 days), cfs 2.85
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3. Discrete Sampling Analysis Results

Discrete Sample V

Parameter Uni ts  Value

Date and time -— 17 Dec 78 11 30
Instantaneous flow rate CFS 31 .4

Temperature Deg C 11.2
Specific conductance )Jmhos/cm 215

pH -- 6.7

Settl eable sol ids mL/L 1.0

Suspended sol ids mg/L 118
Vo lati le suspended solids mg/L 46
Biochemical oxygen demand (5 day) mg/L 17

Total colifo rm MPN/l OO mL 1 .1x10 5

Fecal col iform MPN/lOO ml 2.4x104

I
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4. Flow-we ight ed Composi tes

Date: Decem ber 17 , 1978 De~ em b er 17 , 1 978P a r a m e t e r , Time : 0645-0830 0930-1615mg/L Rising Falling
Total Diss olve d Total Dissolved

MBAS 0.10 0.08 0 . 10  0.09TK N 3 .2 1 .9 2 .6 1 .3Or tho P 0.41 0.20 0.41 0.19Alk al inity 35 14 28 22Cr <0.06 <0.06 ‘-0. 06 ‘-0.06Cu 0.08 <0.03 0.08 —~O .03C d NO.0 1 ~0.O1 <0.01 <0 .01Pb 0.50 0.20 0.55 0.20Ni <0.06 <0.06 <0.06 ‘-0.06Zn 0 .12 0~ Q4 0.10 0.03

r1 ~.

-- -— ‘-5—.



5. Observations at Sampling Station During Storm Event.
Nothing si gnifi cant to report .

6. Observations in Tributary Area During Storm Event.
Noth ing significant to report.

7. Comments on Storm Event.

1 . This storm was an intensive sampling event for a minor storm
(greater than 0.20 inches of recorded rain).

2. Flow response at the g ag ing  s ta t ion occurs within a half hour 
V

follow ing a change in the rainfall rate.

3. Two flow weighted composite samples , a discrete grab sample , and
a series of discrete samples were analyzed for this event .

4. The series of discrete samples were analyzed for seven parame ters
which are plotted with the runoff flow rate . The X ’s on these
quality -fl ow plots ind i cate when discrete samples were Lollected.
Suspended solids , nitro gen , and phosphorus values peaked with the
peak runof f and decrease d sharply afterward . Specific conductance
values were generally high with low flowrates and at a minimum
wi th the peak flowrate .

5. The samples used in the composite samples were taken at 15 minute
intervals for the rising portion of the storm runoff and at one
hour intervals during the falling portion of the storm flow.
Composite samples were analyzed for ten parameters .

A- 24
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STORM E V E N T  3 - DECEMB ER 11 , 1978 STORM DATA

RAINFALL, INCHES

CASTRO
QUALITY VALLEY

TItlE STAGE , FLOW PATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

12-16-78 24:00 1.19 0 .161 0.01
12-17-78 0:15 0.00 0.000 0.0I
12—1 7— 78 1 :00 1 .19 0 .161
12— 17— 78 1:30 0.00 0.000 0.01
12-1 7— 78 2:00 1 .19 0 .161
12—1 7-78 3:00 1 .19 0 .161
12—1 7— 78 3:30 1. 19 0 . Ibl
12-17-78 3 : 4 5  1.78 4,7-.
12-1 7— 78 4:00 1.75 4.16
12-17-’78 4 :15 1.70 3.32
12- 1 7—78 4:30 1,65 2.61
12 -17-78 .4:45 1.60 2 .03 0.03
13 - 17 -78 5:00 1 .56 1.65 0 .01
12-17-78 5 :15 1.52 1.34 0.03 0_ o l
12—1 7 -78 5:30 1.49 1 .14 0.01 0.02 0.02
13- 17-78 5~~.5 1.46 0.977 0.01 0 ,01 0 .01
12-1 7-78 6:00 5 4 5  0.880 0.01 0.03
12-17 -78 6:15 1.58 1.82 0.01 0.01
12—1 7— 78 b :30 2.33 29.8 0.01 0.01 0.01
12-1 7-78 6 4 5  3,3~ 34.9 YES 0.01 p
12-17-78 7 1 00 2.30 27.5 YES 0.01 0.01
12-17-78 7:15 2.1 5 17.6 YES 0,01 0.01
12 -1 7— 78 7:30 2.04 13, 5 YE S 0.01
12 -17-78 7 -4 5 L97 9.78 ‘tES 0 .01
12-17-78 8:00 1 .93 10 .1 YES 0.01
12 -1 7-78 8 1 5  1.99 i o c  Y ES
12- 17- 78 8:30 ¶~~~6 ~~-.3 YES
13-1 7 -78 8145 L69 7,2-. YES
12- 17—78 9:00 1.82 S.~- 0 YES
12—1 7 -7 8 0 :15 1.77 4.5’. YES
12 -1 7 - 78 9:30 1 .71 3 98 ~ES
12 - 17- 73 0:45 1.67 ,,88 YES 0 .01
12-1 7-7 8 10 :00 1 ,63 2 .36 YES 0.04 0.01 0.01
12 - 17-78 1 0:15 t, ~~l 2.1 ’ . 0.01 0.02 0 .01
12-1 7— 7 8 10:30 1.58 1 .82 0 .02
12—1 7 - 78 10:45 1 5 6  1.85 YES 0.02 0.02
12- 17-7 8 11 :00 1,f - $ 1.82 Y-LS 0 ,01 0.01
12-17—78 1 1 1 1 5  1 8 7  6.74 YES
1 2- 1 -7i ’, 11: 30 2 .35 31 , -. YES
12-1 7 -78 I1 :-. 5 2,16 18.3 YES 0.02 0.01
1 2 — 1 7 - 78 12 00 2 .02 1 1 , 7  Y E ~ 0 04  0.0 1
1 2-17-78 12:15 1 . 90 7.50 YES 0.05
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STORM EVENT 3 - DE CEMBER 17 , 1978 STORM DATA
( Conclu ded)

R A I N F A L L ,  INCHES

CASTRO
QUALITY VALLEY

TIME STAGE , FLOW RATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CE S TAK EN STATION SCHOO L SCHOOL

12-17—78 12:30 L82 5.60 YES 0.05 0.02 0,02
12 -17-78 12 :45 1.78 4.74 0.05 0.02
12—1 7-78 13 :00 1.89 7.24 YES 0.03 0.03
12- 17-78 13: 15 3.20 141.6 0.04 0.03
12-17-78 13 :30 3.13 130.8 0.01 0.01
12—17-78 13:45 3.00 112.0 YES 0.01
12-17-78 14:00 2.67 65 5  0.01 0.01
12-17-78 1 4 :IS 2.38 34.0 YES 0.01
12— 17—78 14:30 2.23 22.6 0.04 0.01
12—1 7— 7 8 t4 :.+ S 2.12 16 .1 YES 0.01 0.01
12-17-78 15:00 2.09 ¶4.6 0.02
12-17-78 15:1 5 2 ,19 20.0 YES 0.01
12-1 7-78 15:30 24 ’. 39.5 YES

• 12-17-78 15 :45 2.26 24 6
12-17— 78 16:00 2.09 14.6 YES
1 2- 17-78 16: 15 1.97 9 .78 0.0 1
12-1 7-78 16:30 1.93 8.43 Y ES
12—1 7- 78 16:-e S 1.86 6.50
1 2-1 7-78 17 :00 1.85 6 .3 7
12- 17—78 17 :15 1.79 4.95
12—17—78 l7~ 30 1.7’. 3.98
¶ 2 - 1 7-78 ¶ 8 :0 0  1.67 2.88 0.02
12-17-78 19:00 1.57 1.73
1 2 — 1 7—78 2 0 : 0 0  1.49 1.14
12- 1 7—7 8 21 00 1.44 0.880
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STORM EVENT REPORT NO. 4
January 7 , 1979

1. R a i n f a l l Summary

Tota l Start Sto p
R a i n f a l l  — - -— —- —  

~~~~~
- — -‘ —.

Gage in . Hour Date Hour Date

1 . Castro V a l l e y F i re 0.36 0845 7 Jan 79 211 5 7 Jan 79
Sta t ion

2. Proctor School 0 .34 0830 7 Jan 79 2 315 7 Jan 79

3. Sydney Schoo l 0.38 0830 7 Jan 79 2330 7 Jan 79

4. San Francsico Airport 0.40 0700 7 Jan 79 2300 7 Jan 79

5. Oakland Airport 0.36 0700 7 Jan 79 2200 7 Jan 79

2. Creek Flow Summary

Discharge Condition Value Time Date

Maximum , cfs 31 .4 164~ 7 Jan  79

Aver aqe , cfs  12.4 -- 7 Jan 79

Total volume , ft3 682,600 from 0845 7 Jan  79
to 2400

Prior to storm , cfs 0 . 161

Averaqe (previous 7 days), cfs 0.530

Aver aqe (prev ious 30 days), c fs 0 .670

A.. 30
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3. Sampling Analysis Results

Flow Wei ghted Compos i te

Parameter Units Va l ue

Chem i cal Oxy gen Deman d mg/L ‘ 65
To tal Nitrogen as N mg/L 1 .1
Lead mg/L 0 .3
Chromium mg/L ~.O .O6 V

Copper mg/L ‘-0.03 V

Total Ortho Phosphorus as P mg/L 0.26
Sus pen ded sol i ds ni g/L 50
Vola t i l e  sus pen ded soli ds mg/L 16

Discrete Sample

Parameter Un it s V alue

Date and time -- 7 Jan 17 15
Ins tantaneous flowrate cfs 27.5

Temperature Deg C 11.6

Specific conductance ‘.pmhb/cm 70
pH -- 6.0
Sett leable sol ids mi/L 0.2

Suspended sol ids mg/L 87
V o l l t i l t ’ suspended sol ids mg/L 26

Biochenii :1i l oxygen demand (5 day ) mq/L 8

T o t a l  o l i fonI MPN/100 ml 4.6 x 106

f 5 l 1 ~ 10 1 4 form MPN/100 ml 1.5 x iü~

A- 32
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4. Obse rvations at Sampling Station During Event.
Nothing sign i ficant to repo rt.

5. Observation s in Tributary Area Du ring Event.
Nothing significant to report.

6. Coments on Storm Event.

1. A f low weig hted composite sample and a s i n g l e  discrete grab
sample were analyzed for this event.

2. The samples used in  the composite sample analy sis were taken 
Vat 15 minute intervals from 1630 to 2330 as indicated by X ’s

on the fl ow plot.

A-33
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STORM EVENT 4 - JANUARY 7-8, 1979 STORM DATA 
V

RAINFALL, INCHES

CASTRO
QUA LITY VALLEY

TIME STAGE , FlOW RATE , SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

I— 7-79 8100 1.1 9 0.161
1— 7-79 8:30 1 .19 0.161 0.01 0.01
I— 7-79 8:45 1 .19 0 .161 0.01 0.01 0.01
I— 7-79 9100 1.1 9 0.161
I- 7-79 9:15 1 .19 0 .161 0.01 0.01V 
I- 7-79 9’45 1 .1 9 0.161 0.01
I— 7—79 10 :00 1.19 0 .161
I— 7-79 *0 :15 1.82 5.60 0.01
1— 7-79 10:30 1.8.. 6.04 0.01 0.0?
I- 7— 7 9 10:45 1.78 .7’. 0.01

V I— 7-79 11:00 1.76 4.35 0.01
I— 7—7 9 1 1 1 1 5  1 .70 3.32 0.01 0.01 0.01
I— 7-79 11 :30 1.67 2.88 0.01

5 1— 7-79 11 :45 L6& 2,74 0,01 0.01 0.01
7 7 9  *2 :0 0  1.71 3.48 0 .0 *

1- 7-79 12 :15 1.94 8.75 0.0* I ’
I- 7-79 *2 :30 2.05 *2 .9 0.02 -4
I- 7-79 *2 :45 2.0-. *2 .5 0.0* 0.01 0.01 i i
I— 7-79 13 :00 1.99 *0 .5 0.01 0.0*
1- 7-79 *3 : 15 1.95 9.09 0 .0 *  0.01 0.01
I— 7-79 *3 :30 i a-. 8.75 0.0* 0.02 0.01
I- 7-79 13 :45 1.96 9.43 0.0*
I— 7-79 *4:00 2 .10 15 .1 0.01 0.0* 0.01 I :
I- 7-79 14 :15 2 .19 20.0 0.02
1— 7-79 14 :30 2.15 *7.8 0.01 0.0* 0.0*
I— 7-79 114 1 -o S 2 . 1 *  15 .6 0.0* 0.0* 0.02
I— 7-7 9  *5 :00 2 .11 *5 .6 0.0* 0.0*
1- 7-79 *5 1 *5 2.26 2-A C- 0.0* 0.0* 0.0*
1— 7-79 15 :30 2.28 26.0 0.0* 0.0* 0.02
1— 7-79 15:45 2.Ze- 24.6 0.02 0.02
I- 7-79 16 :00 2,25 23.9 0.01 0.02 0.02
1- 7-79 16 :15 2.30 27.5 0.0* 0.0* 0.0*
I— 7— 79 1 6:30 2 . 3 - .  30.6 YES 0.0* 0.01 0.0* 

V

1— 7-79 16:-o S 2 .3 5 3* .’. ~ES 0.0* 0.0* 0.0* V
1— 7-79 *7 :00 2.3* 2&2 YE S 0.02 0.01
1 —  7—7 9 1 7 1*5  2.30 2 7 . 5  YES 0.0*
1— 7-79 17 ;30 2.27 25.3 YES 0.01 0.01 0.0*
1- 7-79 17 ~ -oS 2 . 2 *  2 1 . 3  YES  0 .0 1 

I
V

I -  7-79 *8 100  2 1 6  *8 .3 ~E5 0.02 0.0* 0.0*
I— 7-7 9 10 :15 2 .10 15.1 ~ES 0.0* 0.0*
I— 7-79 18:30 2.1-. 17 .1 ~E 5 0.01 0.0*
I- 7-79 18:-.S 2.28 28.0 YES 0.02 0.01 0.0*

A- 34

L
-01~~~ ------ II ,. , -‘V•_ i_ - - ______________________ ~~~ ‘ “ ~~~~~ ‘V~~’ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



STORM EVENT 4 - JANUARY 7-8, 1979 STORM DATA 
V

(Conc luded )

RAINFALL. INCHES

CASTRO
QUALITY VALLEY

TIME STAGE , FL OW RATE, SAMPLE FIRE PROC T OR SIDNEY
DATE OF DAY FEET CFS TAKEN STATI ON SCHOO L SCHOOL

I- 7-79 *9:00 2.26 24.6 YES 0.0*
I- 7-79 19 :15 2.20 20.6 YE S 0.01
I- 7-79 19:30 2.20 20.6 YES 0.01
I— 7-79 *9:45 2.19 20.0 YES
I— 7—79 20:00 2 .10 15 .1 YES 0.01
1 7—79 20 :15 2.00 10.9 YES
I— 7—79 20 :30 1.92 8.11 YES
I- 7-79 20:45 1.85 6.27 ~ES
I- 7—79 21:00 1.80 5.16 YES
1- 7-79 2 1:15 1.78 4.74 YES 0.02 0.0*
1— 7-79 21:30 1.75 4.16 YES 0.0*
1— 7-79 2 1:45 1.73 3.8* YES
1— 7— 79 22 I0 0 1.7* 3.48 YES 0.0*
I— 7-79 22 *5 1.71 3.48 YES
1 7—79 22:30 1.86 6.50 YES
I- 7— 79 22:45 1.92 8 .11 YES
I -  7-79 23 :00 1.88 6.99 YES
I— 7-79 23:15 1.84 6.04 0.02
I— 7-79 23 30 1.78 4.74 YES 0.01
I- 7-79 7 3 : I5  1.76 3. °8
1— 7-79 2-4 00 1.69 3.17
1— 8-79 0 :15 1.66 2,7’.
1— 8-79 0:30 1 .63 2 .36
I- 8-79 0:45 1.61 2 .14
1— 8-79 1 ( 0 0  1.60 2 0 3
I— 8-79 h I S  1.58 1.(~2
1- 8-79 1 :30 I.S6 1.~-5
I- 8-79 * 1 45 1.55 1 .57
I— 8-79 2 :00 1 .53 1 . 41 

V
I— 8-79 2 1 1 5  L52 l.3q
I— 8—79 2 :30 1.50 1 .21

A- 35
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STORM EVENT REPORT NO. 5 V

Januar y 8, 1979

1. Rainfal l Summary V

Total Start Stop
Ra in f a l l  - ——— ——_____ _____

Gage i n .  Hour Date Hour Date

1. Castro Valley Fire 1.42 0945 8 Jan 79 1545 8 Jan 79
Stat ion

2. Proctor School 1 .24 0945 8 Jan 79 1545 8 Jan 79

3. Sydney School 1.30 0915 8 Jan 79 1545 8 Jan 79

4. San Francisco Airpor t  1. 31 0800 8 Jan 79 1 500 8 Jan 79
r

5. Oakland A irport 1.14 0900 8 Jan 79 1600 8 Jan 79 
V

2. Creek Flow Summary

Discharge Condition Value Time Date

Max i mum , cfs 656.1 1315 8 Jan 79

Average , cfs 182 .0 -- 8 Jan 79

To tal vo l ume , ft3 6,225,900 from 091 5 8 Jan 79
to 1845

Prior  to storm , cfs 0.450

Average (prev ious  7 days) , cfs 1. 62

Ave rage (previous 30 days), cfs 0.950

A-38
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3. D i screte Sam p l i n g Analys i s  Resul t s

D i screte Sam p le

Parameter Units Value

Date and time -- 8 Jan 79 1 300
Ins tan taneous f low rate CF S 633.2
Tempera ture Deg C 1 1 .3
Specific conductance ~imhos /cm 75
pH -- 7.0

Settlea ble sol i ds mL/L 3.4

Sus pende d sol i ds mg/L 77 2
Volatile suspended solids mg/L 118

Biochemical oxygen demand (5 day ) mg/L, 8

Total col ifo rm MPN/l00 mL 4.6xl05

Fecal col iform MPN /lOO mL 2.3x104

F
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4. Il ow—w e i qh ted ( om pos  it e-~

fl a t ‘:  Jan u ir y ~ , 1 97”~ J a n u at y  ~ ~

Pa r i m e te r , T ~mv : 1020— 131 ~s 1400—2 001)
niq/L Ri Si nq F a l l  i n~Tot~~l Di ~‘- ol v e d  Tot i1 Di ‘- - c o l v ’ d

MEIAS 0. Ots 0. 0( - 0 . 0 1  - 0.01
TKN 2.8 0. 7~ 2.0 1 .~~~~

Ort ho r 0. ~~(s (1~ 2 .~ (1. 64 0. 44
Al k.i l n i t  ~v ~~ 1 28 .‘~~~

Cr  . 0 . 0 ,~ - 0 . 0 .~ - - 0 . 0 3  - 0 . 0 3
L u  0. 011  ‘ 0.03 ‘ 0 . 0 3  0 . 0 3
Cd 0 .01 - 0 .11 1 ~0. ii i -0 .01
Ph 0. (I~~ 3 — 0 . 10 0.  1(1 --0. 1(1
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I
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5. Observations at Sampling Station During Sto rm Event.

During this stonil event , a car body passed unnoticed through the
sampling control section and lodged itself approximately 100 feet
downstream. Flow records between this storm even t and Februa ry 22
were affected slightly due to this obstructi on .

6. Observations in Tributary Area Duri n g Storm Event.

Nothin g significant to report . V

7. Comments on Storm Event .

1. This storm was an intensive sampling event with over 1.00 inch of
recorded rainfall.

2. Rainfall intensity peaked over 0.50 inches/hou~ between 1200 an d
1300 and produce d a peak runoff  rate of 656 ft  /s at 1315 .

3. Two flow weighted composite samples , a discrete grab sample , and
a series of discrete samples were analyzed for this storm event.

4 . The series of discrete samples were taken at 15 minute intervals
between 1030 and 1315 and at one hour intervals between 1400 and
2000 as ind i cated by X ’s on the quality-flow plots. These sampl es
were analyzed for seven parameters . Three parameters had definitive
trends. Suspended solids values increased with the runoff flow ,
peaking just prior to peak runoff flow and decreasing sharply as the
runo ff flow peake d. Specif ic con d uct ance , and to a lesser degree ,
pH , reversed th i s pa ttern , increas i ng w it h decreas i n g fl ow and
atta i n i ng m i nimum values w i th peak f low .

5. Samples col l ected for the composite samples were taken at 15 minute
intervals during the rising port i on of the storm runoff (1020 to
1315) and at one hour intervals during the falling portion (1400 to
2000). These samples were analyzed for ten parameters .

A- 44

V I ‘ V _ _ V .V~~~~~~ __~~~ - . ,~ , . ._~~‘~ i~V V.  ‘~~~ I . C 

4 4 ~~~~~ 

- 
V I



I s _ i l
I ~~ i I In ‘t 4 In I ’ I n . $  In
I ~ J ~~ 

I 0 0 0 0 0 0 0  0
I -~~~00  I
I U 9 0 I Mi Mi M i M i  Ill Mi 140 Mi
I 141 154 I 0 0 0 0 00 0  0
l~~~~ .J I 0 1(1 lit 0 (~3 0  (43 0
I O~~ . I .
I 00. 1 4 (.J .- 0’ OJ O’ 4 0
I L I

I L t I  In IA tll IA In ItI IA IA
I _i ~~ I 0 0 0 0 0  0 0 0
I ~~00  I
I I- Il. 0 I UI Mi Mi UI Mi Mi Mi III
I 0 1.3 .- I 0 0 0 0 0 0 0  0

IA .0 In-.t &4’4~~0-*  IA
I 0 — I .
I U~~~~~l — 4 Cd 431 .- 4 A1 —
I L I

I 1 ( 1 0 . 1

: _ ia u , p O n J N IA . - 0 4 I n I n I n I n 4 0 — . S I n 4 0 0 - 0  113
, . ( O~~~~~I — . - C11~~~’ --- I n I n -, t — s ’ 1 0 — —  a
l O G _ _ I l  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  a
I I

-~~~ 
I . 1 1

I~~~ .JMi1f l I 0~~~~N In0~~~~~ (s l 0 O s t’ 0 0 C S 1  ‘ 00 0  In 

>~ I P - O I I n 4 I n I n I n 4~~~~~ .S V3’ .t lt I n ’ 0 N  C-
p4-. ( Q Q _ I 4
..-.

I 1.4 0 1

-~~~ : z~~~~ ’
~~ I

~~
:~~~~~ :
I Ui .-I I,iS I ~~~~~~~ .S~~~ ’ N 0 0 I A’ 0 0 1.t ’0 I ( IO’0. ’ C a 4 0 I n  CsJ

~~ I a ..J~~~~~I A J I n In~~~~~~~s t I n I n’ 0 5- 4.-~~~~~-’I 1 1 ’ O I
— I~~~~~ l/t I( (/3

I I n I A~~~~~~~~~~~~~~~~~~~~ 00 ’ r .

> ~~~~~i . O’0 ’0 ’0 ’ 0 ’0 ’0 ,O-O N C..
I I
I I

I 1 4 0 0 1

V ~“ :~~~~~~~
‘
~~~~~~I l 0 4~~O l  0 0 0 0 0 0 0 0 0 0 0 0 C’ I O O O O O O  0

I I”4 I— t I (‘1 -0 40 ‘0 .0 .0 .0 .0 .0 .0 ‘0 ‘0 ‘0 (\I 0’ 4(1 0. 1. ‘0 .~
I U 1.3 I (~3 45J CII — (I i In ~~‘

1€) I U J ) IJ l
I 0. C) IL I

• I—

w I V

-: ~~
5 

S - I S
W V

E l ~~~~U I
V I C- I In (41 .- ‘ 0 -0  1.. N V

I 4 (~~~~I 
.

0 I 0. lsI I
I” I 1 4 0 0 1  —

l

i~~~~~~~~~~~ i C S  In
I -

0.
1,) :

I I
I I . .. (Si ISO Cl 40 51J (43 I/s .0 .0 I~~ Cl

I -~I II. I

I CS 0 IA C~ 913 (3 I/I CVI I/l C~ 113 (1 ItS (3 5” Cl C’ Cl Cl (3 0
I 1 4 5 1  I In~~~~~ ¼ 1 4 1 ~3 , . ’ (’I 4 9 1 5 - C ) U O 0 0 0I n 0

I 1 - 1~~~~I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (Ii

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V
I 4 0 N N N N N N N NI 5’ N C-~~~~~~ ’ 1 ’ N N N 0~

A - .~ s

C 

— —
~~ 

—



% 1 ~ i~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

STORM EVENT 5 - JANUARY 8, 1979 STORM DATA

RAINFALL, INCHE S

CAS1R O
QUA LITY V A L L E Y

TIME STAGE , FLO W R A T E ,  SAMPLE FIRE PROC T OR SIDNEY
DATE OF DAY FEET CES TAKEN STATION SCHOOL SCHOOL

1- 8-79 9:00 1.31 0 423
I- 8-79 9:15 1.31 0.425 0.01
I— 8-79 9:30 1 .31 0.’.23 0.01
1— 6—79 9145 1.31 0.423 0.03 0.01 0.05
I- 8— 79 10100 1.32 0.450 0.04 0.09 0.03
I— 8-79 10 :15 1.34 0.S08 0.03 0.0’. 0.02 V

I- 8-79 *0.30 2.89 95.0 ‘1(5 0.04 0.0’. 0.0-.
I- 8-79 10145 3.03 IIts .2 YES 0.06 0.05 0.07
I- 8-79 11 :00 3 .19 *40.0 Y ES 0.08 0.08 0.08
I -  8-79 t h iS 3.68 2 7 1 . 7  ‘11. 5 0.06 0 .07 0 . 0 7  V

1— 8-79 11 :30 3.89 255,1 YES 0.05 0.04 0.05
I- 8-7 9 lI :..5 3.84 247,0 YE S 0.10 0.08 0.09
I- 8-79 *2 :00 3.85 248.6 Y ES 0.04 0.06 0 . 0 7
I— 8-79 12 11 5 4 0 3  2 7 7 .8  ‘115 0.1- . 0.17 0 ,10
I— 8 79 12:30 4.53 356.0 YES 0.13 0.08 0.17 .‘
I- 8-79 12:’.S 6 .17 566.5 YES 0.28 0 .18 0 ,18
I- 8-79 15 100 6.83 633.2 ~ES 0 .12 0 .15 0.08
1- 8-79 I Y s i 5  7.06 656 .1 YES 0.06 0.0’. 0.0’.
l 8 7 9  13 :30 6.77 62 7V 2 YES 0.02 0.03 0,03
I- 8-79 13:45 9.90 408.0 YES 0.03 0.02 0.02
I~ 8-7k 1q 00 4.2-. 309.8 YES 0,04 0.05 0.03
I- 8-79 p 4: 15 3.99 271.8 YE S 0.01 0.01 0.02 V

1- 8-79 19 :30 3.97 268.3 ‘11% 0.0*
I- 8-79 *4:45 3 5 3  *9 6 . 7  Y ES
1- 8 - 79 *5 :00 3 .09 I . . 8  Y E S
I -  8- 7Q 15 :15 2.80 82 . .  Y E S  0 .0 1
I -  8-79 i S s S O  2 , 7 1  70 , 4 Y E S 0.05 0.03 0.03
I- 8-79 *5 :45 2.72 71.7 YES 0.0* 0.05 0.02
I -  8-79 *6 :0 0  3 .6 * 2 * 1 . 0  ‘115
1- 8-79 16:15 3.30 158.0 YES
I— 8-79 *6:30 2.78 7Q .6 YES
I- 8- 79 161..S 7.55 49.0 YES
I- 8-79 *7 :00 2...5 38.6 YES
1- 8-79 * 7 1 * 5  2 .33 29.8 V I
I -  8-79 *7 :30 2 7 5  23. 9 Y E S
I— 8-79 h7 :..5 2 .23 22 .6
I- 8-79 18 ’OO 2 .19 20.0 YES
1— 8 79 *8 :15 2 *-. 17 . 1
I— 8-79 *8 :30 2 * 0  15 .1 YES
I- 8-79 *8:45 2.06 13 .5
I- 8 - 7 9  1Q 00 2 .07 *3 .7 YES
I— 8— 79 1 9 3 1 5 2 .02 *1. 7

131
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STORM EVENT 5 - JANUARY 8, 1979 STORM DATA
(Conclu ded)

RAINFALL, INCHES

CASTRO
QUA I.TTY VA LLEY

TIME STAGE , FLOW RATE . SAMPLE FIRE PROCTOR SIDNEY V

DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

1— 6—79 *9130 2.0* *1.3 YES
I- 6-79 19’45 1.98 *0.1

V 
I’. 6—79 20’OO 1.93 8.43 YES

I

A-47

I

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



A- 34

— 
_ _ _ _—5-.—. _______

V VV V V V I V • V V

: ,,~ 
~~ 

II V~~ 
VV 

Local Cl irna to log ical Data
V I -  VI.i .V C V , V , k I I I N 5 I V 1  V V I

~~~V ~~ - -
~~~~~~~~~~

-
~~~ N0NTHL~ SUM”~ RS

~~ ~- 5 d lI~
- . ~~~ - ~~~~~~~~~~ 

~~~~~~~~~ 
‘ V  . ~

. . : .  . .
• 

I V V S 0 4 
35 0 7 , -. •

I~~ 
V V

• •• 2 1  1- 15 I I ‘V ’S . s. ,:  I 4 .

S ~~ 1. 0 1  0 1 V I II V I ! • I 5  —

V 
V V : V :. - :. - . - -: -~

I I 40 I~ 
I P I .. I - 4 f  - I I . I’

;~~~~~~~ 47 Sl - 4 . 3  II 0 - if I I. I I . 9 3  I I ~~~~ I7  —
.

S I  ‘~~~ V 
0 I ~~~ • I I - IV I~~ 4

•,~~~~~~~~~ I~~~~~~~~~ 4 S I ~ ~~~~~
. 

,~~; 
~~~~~~~~ 

.. • 
9 -

’

4.

15 — •V~~~~~:IlI 5 : i ( . 9~~~~ V • I :~

1

CO 5 . 70 
V .- ‘ I S  47 U S II I IS IV - ‘~~

~~ ~ II’ 4. 4 - I5 2’ I~ I I - I~~ l V C ~ I I S I ‘ I S IS

‘ : I 4 .~~ 
15 0 7  15 I~ .

IV~ •~~~~~~~ 4 1 -
- V S 

3 l ’V 4 V~~~~ .~~ V V V, ~~• . ‘~ ‘ - ‘ 0
tV : il . . ‘0 i~~~~~V~~~~’ 0 ~ 

1.1 ( ~~ ‘~~~_ . ,  w , 1, 15 . 0.~ I S VS V I .

• V~~ ,~
, 0I4 . 0 II’ * 

, 4 ,
_ I  1 .—_. - *V  ~.— - 

~~ V

S 4 ~~~• 7~~~15~~~~ ’ l  ~. I .  15.~~~~~~~~~~~ -~~~~~ ’ 
. 5 • V I  

-~~ 1

V 14 I~~~~~5 ’S I S I I~~ - 
1_ 

V

— ? . - ; ~~~~‘ ~4 I ’ I ’ ’ . ‘0 ~~~5 5 , ’ I ’  - V 4I S~I’~ tI’ V’S _4 I V~~ ~~~~~~ V

i 3 5 ’

~

, L V .5,V~~V~~V S_ ,•~~V S , I •I I I , i ’ll ( V ~~~V~~~~ V 4 ~~~~~~ I

- I I  
- 

I I ’ - , *I
_
~~~~~~~

I _ 1
~~ 5. — ~~~~I , I~ 

‘, I’ - I V  V

I V I t . , I’ 5 I V V 0 ~C • - .. 
V

- C V I  .IIV , I 5 , V
~ l V ~I V ’9 5V 4 I I  I~~ ,~ ~~~~~~~ S

. 1 I~ II I I~~ • V~~~~_’ I S I

• VV ~~I~~ V~~5 8  S I V . V _5 I V I S %  V - I ll CI I I . _ •I VI 5SI. ~~IC ~~~ t . . .~~~: . - • t 4 ‘

VI

.0 0 .  5 ’ S ~~~~~~~I 3

V 7 I 5  I ’

V V 1 5  VI VI •V i 
, 4 9 

V

- 3 
V I

,~~~. V 35 - - - 
O I I V ~ , 

— -

I 
V 

I . 1 0 1 1

- V ~~, I I I  I ~~ 
V 

I 
V 14 - ‘S - ~i I : 

V 
: - 

- 
V
I 

- 
- 9

- 2, V~ . 1 ~~ C~ 
V V 

I 
0 *0 IV V  -

V~
_ V
~~~~~~~~~

iV 4
I

1I III • II ~~ 3
, 

V I - ‘ -

- I I OI~~~~ 0I - 

V
I~~ I I  — ‘ I ’ V - -

I L L I V 125

I j S C

I V~•~5~~_~4 V I 7 5  1.31 ’ S I  SI . .1.3’ I , . ,, _ . I , . V .9.I .I . V • _ V 4 . I V V I ~~~• M _  IS - 3~ ’I~~~I 1 ’  III

1 . 1 . - SI-  50 5 I I I S  I S  lilt’’ S 9 1 I ,  V

9 5 5  1*5 Ol~~I I ’ 4  ‘II • V 3  - - 

noaa ..VV ’ I ilIo i f V I :~~ . 
~~~~ I’S ~S: l~ •~~~~’S1 ~~~• 

• 
~~~ ~~~~~~~~~~~~~~~ 

I
V,~i 

•

A- 4 ~

V ~~~~~~~~~~~~~~~~~
— - --—-— 

~~~~~

-V -

~~~~~~~~~~~~~~~~~~~~~

I

~~ 

—



A-35

_ _ _  _ _ _ _  • •
0 

~~~~~~~~~~~~~~~~~~~~~~ T ‘~~~~~~~~~~~~~~~~~~~~~~~~

~~~H I I 4 V I . Local Cl imato log ica l Data
~o NTH~ Y SUIIPI t*Rl —

V - •
]~- 1 I V V S I 5 . I~~~~~~~~~ 5 ‘ ‘ ‘ V~~V VT I~~~~V .5 

- ~
:‘-_ ‘ : . 

- 
I

I 
~ ~~~~~~~~~ 

• _ V • IV  *4 :— 

~~~~~~~~

• 5’  3I~~~~~S~ • I~~~~ 
II C .0 V ’ V I  ‘ ‘ I V  I P 9 9 9 2

* 1  4V 
~~~I S I  I 44 4 • - V . 1 1(5 4 1 1 %  II I ’ 94 ~ V *4 57 S I. . 1  * 13 I 0 0  I I  - •  S S

IS 5 V  4 1  S• I ’, C V V 1S S0 I V • l 5 t~

2 II C

~~ I V J  42 II 0 I I — ~~~~~~ ~I ~~~ ~ - V ‘ ‘14 51 .5 .4 
~‘ I •0 II 0 I 35 V I 09 P1 I . . 1 5 7 1  1 5 4 a V

I ’ C‘ I 

T
u1

1 
l 4 L ~ - 

S I  15

• - - I , 44• , .‘II5 C . V 1 7 V V , 15 , . I~ • I~
• S’ I ~~ •‘ V 4~ iili’ ,~.. ,0I • S I . ~~~~ S ’  .- I . - 5 9

~~~
’S V S • V , SV

~ . ~ ‘I ~~~~ ~~ 1151 0 • ‘I ‘jV 
I~ ~~ ‘ : V s..

V ,S I ’~ Il - V .‘ :~ - S V SS V ; ~
V lI .~~~• I V  1I’~ ’ 0* IC..

S I *I _, I
• I 

* 
I~ - I ,I 15 

- 
V,~ 1~~~

’. :,: 
V - -

._ °
~~~~ 

-I
—

.4 
‘S II 

5 4

_ I~~V,~ - ~~~ 
V 0 1 I0 ’ V %  5V I’~~ . 1 5 ’ ~ VI VI ‘I -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. s ; I ’. 1 : , .;.. . 5

I I  

I
I I - ‘ - —  ‘ 

- 
~ V

2 , 1 I I 
- I : V -

~~~~ 

L ~i I~~ 

I 

I

rioaa V ,~~~~~.
1
:

I
~~ V I S

l
~~~.Vl . 

~~~~~~~~~~~~~ lI ’l III 

-

A-44

L - V V ~ - V



I l I P  0 ; 

•• ~~~~ l -0~0.15~~ LC~ 
~V4á~~~ .tVdIb0

..2 l
~~..9 * .4 l 5 I S  

~
,. 

f 
~::~~~~~~~ ‘~~~~ - - ~ V 

p9 5154 ,“I, .  I (5 l l

V ~~~ ~~~~~~~~~~~~~~~~~~~‘ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

V

STORM EVENT REPORT NO. 6
Janua ry 10—11 , 1979

1. Rainfal l Sun~ary

Total Start Stop V

Rainfa ll
Gage in. Hour Date Hour Date

1. Castro Valley Fire 2.30 1900 10 Jan 79 1300 11 Jan 79
St&tion

2. Proctor School 2.57 1945 10 Jan 79 1430 11 Jan 79

3. Sydney School 2.31 191 5 10 Jan 79 1815 11 Jan 79

4. San Francisco Airport 1.16 1900 10 Jan 79 1 600 11 Jan 79

5. Oakland Airport 1.97 1800 10 Jan 79 1300 11 Jan 79 
- V

2. Creek Flow Summary

Discharge Condition Value Tine Date

Maximum , cfs 522.5 0545 11 Jan 79

Average , cfs 192.0 -- 10 Jan 79

Total volume , ft3 17 ,946,700 from 1 900 10 Jan 79
to 2100 11 Jan 79

Prior to storm, cfs 0.880

Average (previous 7 days), cfs 13.0

Average (previous 30 days), cfs 3.70

A- 50
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3. Discrete Sampling Analysis Results

Discrete Sa mple

Parameter Un its Va l ue

Date and time -- 10 Jan 79 2205

Ins tantaneous flow rate CFS 470 .4
Temperature Deg C 11.6

Specific conductance ~jmhos/cm 70
pH -- 7.0

Settleable sol id s mL /L 0.3 V.

Suspended solids mg/L 76

Volat ile suspended solids mg/L 17

Biochem ical oxygen demand (5 day ) mg/L 12

Total col i form MPN/l OO mL l lxlO 5

Fecal coliform MPN/100 ml O.4x104

I
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4. Flow -weighted Composites

D a t e :  J a n u a r y  10, 1979 January 1 0-1 1 , 1979
P a r a m e t e r , Time: 2100-2145 2230-1600

mg/L R i s i n g  F a l l i n g
Total Diss olved Total Dissolve d

MBAS 0.075 0.045 0.06 <0.01
TKN 2 .2 1 . 5  1 . 6  1. 1
O r t h o  P 0 . 2 0  0 . 0 7  0 .39 0 .36
A l k a l i n i t y  -— — —  - -  — —

Cr <0 .06 <0.06 <0.06 <0.06
Cu 0.05 <0.03 <0.03 <0 .03
Cd <0.01 <0.01 <0.01 <0.01
Pb 0.50 <0.10 <0 .10 <0 .10
Ni <0 .06 <0.06 <0.06 <0.06
Zn 0.09 <0.008 0.04 0.04
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5. Observations at Sampling Station During Storm Event .
Flow records during this storm event are affected slightly by a car
body lodged approximately 100 feet downstream of the sampling control
sect ion .

6. Observations in Tributary Area During  Storm Event.

Noth ing signifi cant to report.

7. Comments on Storm Ev ent .

1. This storm was an i ntensive sampling event with over 2.00 inches
of recorded r a i n f a l l .

2. Flow response at the gag ing station occurs within one half hour
fo l low i n g a chan ge i n the ra i n f a l l  ra te .

3. Two wei ghted composite samples , a discrete grab sample , and a
series of discrete samples were analyzed for th i s event .

4. The series of discrete samples were analyzed for seven parameters
an d are plotted with the runoff rates. The X ’s on these p lo ts
indicate when discrete samples were collected . Suspended solids ,
nitrogen , and phosphorus qenerally peaked and attained high values
with maximum flowrates. Specific conductance values minimized with
hi gh flowrates and maximized with low flowrates. Total and fecal
coliform values paralleled each other with fecal values approximately
one order of ma gnitude l ower than total coliform values. Both coli-
form value s rose steadil y during the las t  half of the storm event.

5. Samples used in the composite sample analysis were collected at - 
-15 m i n u t e  i n t e r v a l s  durinq the rising port i on of the storm flow H

(2100-2145 on January 1.)) and at one hour intervals during the 1 :
falling port i on of the storm (??30 on January 10 to 1 600 on
January 11 ). Composite samples were analyzed for the parameters .
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STORM EVENT 6 - JANUARY 10-11 , 1979 STORM DATA

RA INFALL., INCHES

CASTRO
QUALITY VALLEY

TIME STAGE, FLOW PATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

1—10—79 18:00 1 ,40 0.700
1—10-79 19100 1.44 0.880 0.01 5

1-10-79 19515 1.44 0.880 0.0t
1—10-79 (9*30 (.44 0.880 0.03
1—10—79 19:45 1.44 0.880 0.02 0.01 0.01
1—10-79 20*00 1.44 0.880 0.02 0.02
1—10—79 20:15 1 .44 0.880 0.03 0.01
1— 10-79 20*30 1.59 (.92 0.02 0.02 0.03
1—10-79 20:45 2.80 82.4 0.04 0.03 0.01 C

1-10-79 21:00 2.68 66.7 YES 0.09 0.04 0.04
1—10—79 21 :15 3 .11 (27.8 YES 0.09 0.11 0 .11
1— 10-79 21:30 3.71 226.3 YES 0.11 0.13 0.14
1—10—79 21:45 5.71 5(3.2 YES 0.02 0.07 0.11
1—1 0—79 22:00 5.58 498.2 YES 0.01 0.06 0.02
1-10—79 22 :15 4.88 405.1 YES 0.03 0.02 0.01
1— 10—79 22130 4.03 277.8 YES 0.06 0.07 0.08
1—10-79 22:45 3.72 227.9 YES 0.03 0.07 0.07
1—10—79 23:00 4.42 338.1 YES 0.01 0.06 0.05
(— (0-79 231(5 4.74 386.3 YES 0,01 0.01
1—10— 79 23:30 4.28 316.0 YES 0.01 0.01 0.01
(—10-79 23:45 3.58 205.8 YES 0.03 0.01
(—10—79 24:00 3.21 143.2 YES 0.03 0.03
1—11 -79 0:15 3.10 126.3 0.01 0.03 0.02 V

1—11-79 0:30 3.16 (35.4 YES 0.08 0.01 0.01
1-11—79 0:45 3.34 164.4 YES 0.10 0.06 0.05
1—11-79 (:00 3.14 I3~.3 YES 0.07 0,10 0.10
1-11—7 9 1:15 5.14 441.0 0.04 0.07 0.08
1-11-79 (:30 5.38 474.7 YES 0.05 0.05 0.04
1—11— 79 1:45 5.23 453.6 YES 0.07 0.05 0.06
1— 11— 7 9 2:00 4.83 398.4 YES 0.04 0.08 0.06
1—11—79 2:15 5.09 434.1 YES 0.08 0.04 0.04
1—1 1—79 2:30 5.11 436.9 YES , 0.04 0.10 0.11
1—11-79 2:45 5.31 464.8 0.03 0.02 0.04
1-11-79 3:00 5.34 469.0 YES 0.02 0.02
1-11— 79 3:I5 4.67 376.9 YES 0.09 0.01
(-((—79 3:30 4.26 3(2.9 YES 0.07 0.09 0.11
1— 11—79 3:45 4.04 279.3 0.04 0.06 0.07
1— 11— 79 4:00 5.40 477.5 YES 0.01 0.05 0.03
1-11-79 4:15 5.07 431 .3 0.04 0.04
1— 11 -79 4:30 4.98 418.9 YES 0.04 0.01
1—11 —79 4:45 4.58 364.1 0.05 0.02 0.01
1— 11— 79 5:00 3.87 251 .8 YES 0.12 0.07 0.05
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STORM EVENT 6 - JANUARY 10-17 , 1979 STORM DATA
(Continued)

RAINFALL . INCHES

CASTRO
QUALITY VALLEY

TIME STAGE , F LOW PATE . SAMPLE FIRE PR OCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOO L SCHOOL

1-11- 7 9 5 :15 3.81 242 .1 0.02 0.05 0.04 
V

1— 1 1— 79 5:30 4.92 4(0.7 YES 0.06 0.06
1—1 1 — 7 9 5:45 5.79 522 .5 0.01 0.02 0.01
1-11—79 8:00 4.83 398.4 YES 0.02 0.01 0.01
1-11-79 6:15 4.08 285.3 0.05 0.07 0.0’.
1—11- 79 6:30 3.75 232.6 YES 0.01 0.01 .-

1-11-79 6:45 4.88 378.1 0.02
1—11— 79 7:00 5.04 427.2 YES 0.03 0.01 0.01
(-11-79 7115 3.32 161.2 0.02 0.01
1 -1 1—7 9 7:30 3.30 (58.0 YES
1-11 -79 7:45 3.04 1*7.6
1- 11— 79 8:00 3.05 (*9.0 YES 0.01
1 — 1 1 — 7 9 8:15 2.87 92.1 0 0 2  0.01
1-11-79 8:30 2 .76 76. 9 Y ES 0.02 0.02 0,01
(—11— 79 8:45 2.84 87.8 0.01 0.01 0.02 ~

I
i

(- (1—7 9 9:00 3.27 153.0 YES 0.04 0.02 0.02
1—11 -79 9:15 3 .16 (35.4 0.02 0.02 0.0*
1— 11-79 9:30 3.2-. 148.0 YES 0.01 0.01 0.01
1-11-79 9:45 3.45 182.7 0.03 0.01 00 1
1 -11-7 9 (0:00 3.22 (-.4.8 YES 0.0* 0.02 0.0*
1- 11 -79 10:15 3.07 121 .9 0.05 0.01 0.01
1 - 11 — 79 10:30 3.30 158.0 YES 0.04 0.05 0.02 V
I - 1 1~~ 70 (0:45 3.38 (70.9 0.03 0.04 0.03
1-11-79 11:00 4.01 275.0 YES 0.03 0.03
1-1 1— 79 11 :15 3.93 261.6 0.03 0.01 0.01
1— 11-79 ((:30 3.94 263.3 YES 0.06 0.05 0.02
1 — 1 1 - 7 9 11 :45 3.66 218 .6 0.04 0.06 0.04
1—1 1-79 12:00 4.12 291.3 YES 0.03 0.04 0.03
1-11- 79 12 :15 4.40 335.0 0.01 0.02 0.02
1—11- 7 9 (2:30 4.18 300.6 YES 0.03 0.02 0,01
1-11- 79 12:..5 3.89 255.1 0.02 0.08 0.03
1 - 11-7 9 13 :00 3.82 2’.3.7 YES 0.01 0.01 0.01
1-11-70 13 :15 397 268.3 0.01 0.0*
(—1 1—79 (3:30 3.67 220.1 0.01
1— 11— 7 9 (3:45 3.33 (62.8 0.01
1-11 —7 9 *4:00 3.12 (29 .3 YES
( - ( ( - 79 14 1 15  2.91 9 7 • 9
1-11- 7 9 l~~i30 2.81 83.7 YES 0.01
1— 11— 79 (‘.:45 2.71 70.4
1- 11— 79 15:00 2.63 60.8 YES
1-11- 7 0 IS:15 2.56 52.5
1— 11— 79 15:30 2.49 4’.6 YES 0.0*
(-11-79 lS:q5 2.43 38.6
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STORM EVENT 6 - JANUARY 10-11 , 1979 STORM DATA V

(Conclude d)

RAINFALL, INCHES

CASTRO
QUALITY VALLEY

TINE STAGE , FLOW RATE , SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOO L SCHOOL

1-11-79 *6:00 2.40 35.8 YES-
1—1 1—79 16:15 2.38 34.0
1-11-79 (6130 2.34 30.6
1-11-79 16145 2 .31 28.2 V

1—11— 79 17100 2.28 26.0
1-11— 79 17:15 2.25 23.9
1— 11— 79 17:30 2.22 21.9
(-*1-79 (7:45 2.20 20.6
1— 11-79 18:00 2.18 *9,4
1— 11— 79 18:15 2 .17 18.6 0.01
1-11-79 18:30 2.20 20.6
1— 11— 79 18:45 2.23 22.6
1— 11- 79 (9:00 2.20 L0 .4
1-11 -7 9 19:15 2.16 18.3
(—11 — 7 9 19130 2.14 17.1
1— 11—79 (9:45 2.10 *5.1
1—11- 79 20:00 2.09 14.6
(— ((—79 20:15 2.06 13.3
1—11—79 20 :30 2.06 *3 .3
1-11-79 20:45 2.03 12.1
1—11- 79 21:00 2 .02 11 . 7
1—11—79 22 :00 1.97 9.78
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STORM EVENT REPORT NO. 7
January 30, 1979

1. Rainfal l Sumary

Total Start Stop
Ra in fa l l

Gage in. Hour Date Hour Date

1. Castro Valley Fire 0.06 1230 30 Jan 79 1500 30 Jan 79
Station

2. Proctor School 0.01 1500 30 Jan 79 1515 30 Jan 79

3. Sydney School 0.03 1300 30 Jan 79 1515 30 Jan 79

4. San Francisco Airport 0.27 0800 30 Jan 79 1500 30 Jan 79

5. Oakland Airport 0.08 0900 30 Jan 79 1500 30 Jan 79

2. Creek Flow Sumary

Discharge Condition Value Time Date

Max imum , cfs 11 .7 1415 30 Jan 79

Average , cfs 3.88 -- 30 Jan 79

Total vo lume , f t 3 80 ,300 from 1230 30 Jan 79
to 1815 30 Jan 79 

V

Prior to storm, cfs 0.633 J 1

Average (previous 7 days), cfs 0.440

Average ( previous 30 days ) , cfs 15.9 V
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3. Sampling Analysis Results

Flow Weighted Composite

Parameter Un it s Value

Chemical oxygen demand mg/L 100

Total n itrogen as N mg/L

Lead mg/L

Chrom i um mg/L ~0.O6
Copper mg/L 0.03
To tal Or tho Phos phorus as P mg/L 0 .21
Suspended solids mg/L 114
Volatile suspended solids mg/L 30

Discrete Sample

Pa rame ter Un it s Value

Date and time —- 30 Jan 1450
Ins tan taneous flowr ate c~s 7.24
Tem pera ture De g C --
Specific conductance ;tmho/cm 700
pH -- 7.5
Sett lea b le sol id s ml /L
Suspended solids mg/L 231
Volatile suspended solids mg/L 206
Diochem ical oxygen demand (5 day) mg/I 22
Total colifor m MPN/l OO ml 4.t5 \ iü~
Fecal coliform MPN/100 ml 4.3 x iü~
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4. Observations at Sampling Station During Event.
• Flow records during this storm event are affected slightly by a car

body l odged approxima tely 100 feet downstream of the sampling control
sec tion.

5. Observat ions i n Tr ib utary Are a During Event.
Nothing significant to report.

.6. Comments on Storm Event.

1. A flow weighted composite sample and a single discrete grab
sample were analyzed for this event.

2. The samples for the composite sample analysis were taken at
15 minute intervals from 1400 to 1715 as indi cated by X’ s
on the flow plot.
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STORM EVENT 7 - JANUARY 30, $979 STORM DATA

RAINF ALL, INCHES

CASTRO

~UAUTT VALLEY
TIME STAGE , FL OW RA TE, SAMPLE FIRE PROCTOR SIDNE Y

DATE OF DA Y FEET CFS TAKEN STATION SCHOO L SCHOOL

1-30-79 *2*00 1.38 0.833
1-30-79 *2*30 1.38 0.633 0.02
1-30-79 12s45 1.39 0.666 0.02
1-30-79 *3*00 1.42 0.787 0.0*
1-30-79 13 *15 1.44 0.880
1-30-79 *3:30 1 .48 1.08
1—30-79 13 :45 2.03 12.1
1-30—79 14’OO 2.1 * *5.6 YES
1-30-79 14*15 2.02 11 .7 YES 0.01
1-30-79 *4*30 1.94 8.75 YES 0.01
1-30-79 *4*45 1 .67 6.74 YEs
1-30-79 *5*00 1.81 5.38 YES 0.01 0.01
1-30-79 15*15 1.78 4.74 YES 0.01
1—30-79 15’30 1.77 4.54 YES
1-30-79 15:45 1.79 4.95 YES
1-30-79 16100 1.80 5.16 YES
1-30-79 16*1 5 1.81 5.38 YES
1-30-79 16*30 1.81 5.38 YES
1-30-79 16*45 1.80 5.16 YES
1-30-79 17*00 1.77 4.54 YES
1-30-79 17*1 5 1.73 3.8* YES
1-30—79 17.30 1.70 3.32
1-30-79 17:45 1.67 2.88
1—30— 79 18:00 1.63 2.36
1-30-79 18:15 1.60 2.03
1-30-79 18:30 1.59 1.92
1-30—79 18:45 1.56 1.65
1-30-79 19:00 1.54 1.49
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STORM EVENT REPORT NO. 8
February 13-14 , ‘$979

1. Rainfall Summary

Total Start Stop
Rainfall

Gage in. Hour Date Hour Date

1. Castro Valley Fire 1.20 0330 13 Feb 79 0615 14 Feb 79
Station

2. Proctor School L20 0515 13 Feb 79 0930 14 Feb 79

3. Sydney School 1.19 0500 13 Feb 79 0800 14 Feb 79

4. San Francisco Airport 2.27 0100 13 Feb 79 0800 14 Feb 79 U

5. Oakland Airport 1.27 0100 13 Feb 79 0800 14 Feb 79

2. Creek Flow Summary

Discharge Condition Value Time Date

Maximum , cfs 493.6 2230 13 Feb 79 1’

Average , cfs 65.4 -- 13 Feb 79

Total volume , ft3 7,765,000 from 0330 13 Feb 79
to 1230 14 Feb 79

Prior to storm , cfs 0.540

Average (previous 7 days), cfs 0.290

Average (previous 30 days), cfs 1L8
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3. Discrete Sampling Analysis Results

Discrete Sample 
~~ _ • _ _ - - ,_,_

Parameter Units Value

Date and time -- 13 Feb 79 0945
Instantaneous flow rate CFS 153.0
Temperature Deg C 12.1
Specific conductance 

~imhos/cm 160 
Ii ’pH -- 6.5

Settleable solids mi/I 5.5
Suspended solids mg/I 800 r

Volatile suspended sol i ds mg/I 166
Biochemi cal oxygen demand (5 day ) mg/L 43
Total col iforni MPN/100 ml 4.6x10 5
Fecal colifo rni MPN/100 mL 4 .6x 104
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4. Flow-weighted Com posites

Date: February 13 , 1979 February 13-14 , 1 979
P a r a m e t e r , Time: 0630- 1015 1100-0700

mg/L R i s i n g F a l l i n g
Total Dissolved Total Dissolved

MBAS 0 . 7 6  3.8 0 .08  0 . 7 6
1KM 4.67 2.05 2.05 1.40
Ortho P 0.24 0,06 0.28 0.24
A l k a l i n i ty 96 82 21 18
Cr <0.06 <0 .06 <0.06 <0.06
Cu <0.03 <0.03 0.06 <0 .03
C d <0.01 <0.01 <0.01 <0.01
Pb 0.76 <0 .10 0.39 <0.10
Ni <0.06 <0.06 <0.06 <0 .06
Zn 0.21 0.03 0.09 0.02
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5. Observations at Sampling Station During Storm E vent.

n ow records during thi s storm event art’ affected slightly by a car
body lodged approximately 100 feet downstream of the sampling contro l
section.

6. Observations in  Tributa ry Area During Storm Event .

Nothing significant to report .

7. Comments on Storm Event.

1. This storm was an intensi ve sampli ng event, with over 1. 00 inc h of
recorded rainfall.

,‘44 , rlow response at t he gag ing station oc~’urs w ith in  a ha l t ’ hour ot a
change in  the rainfall rate.

,~~. [wo f low wei gh ted compos I te sainpi es , a d isc re te  ~i ra h  samp le • and a
ser ies of discrete samples we re ana lyzed for  this event .

4. f he  series of discrete samples were taken at 15 minute in terva ls
during the rising portion of the r unoff  and at one hour inte rvals
during the fa l l ing portion of the storm runoff as indicated by X ’ ’5
on the qual i ty—f low plots . These samples were ’ analyzed for seven
parameters . Suspended sol ids and phosphorus values peaked w i t h
the firs t runoff peak; suspended sol ids later peaked again wh en
the storm runoff reached i ts maximum peak flow . Both paramet ers
dec rt’a sed sha rpl y af ter at. ta in I rig max i mum va 1 ties - Spec i fi c con —
duct ani  e and ph V a lues were genera l ly at a nil n imuni w i t h  hi ~ih runot t’

rates and increased as the f lowr ate decreased .

5. The samples used in  the composit e saniples were col lected at 15
minute inte rvals during the rising portion of the runoff period
(0630 to 1015 on February 13) and a t one hour intervals during the
fall I rig portion of the runoff event (1100 on February 1 .~ to  1)700
on I ebruary 14). These samples were analyzed for ten parameters . U
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STORM EVENT 8 - FEBRUARY 13-14 , 1979 STORM DATA I’

RAINFALL,  INC HES

CASTRO
QUALITY VA LLEY

TIME STAGE , F LOII RATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

2-13—79 3’OO 1.35 0.539
1-13-79 3’15 1.35 0.539
2-13-79 3:30 1.35 0.539 0.01
2-13-79 3’45 1 .45 0.928
2-13-79 4:00 1.64 1.49
2-13-79 4115 1.66 2 .74
2-13—7 9 4130 1.65 2 .61
2-13-79 4i45 1.62 2.25 0.01
2-13-79 5:00 1.60 2.03 0.01
2-13-79 5:15 1.57 1,73 0.01
2-13-79 5:30 1.55 1.57 0.01
2-13-79 5 2 4 5  1.54 1.49 0.01
2-13-7 9 6100 1.53 1.41
2-13-79 61 15 1.68 3.02 YES
2-13-79 6:30 1.81 5.38 YES
2-13-79 6:45 1.90 7.50 YE S
2-13-79 7:00 1.86 6.50 YES
2-13-79 7:15 1.81 5.38 YES 0.01 0.01 0.01
2 13-79 7130 1.77 4.35 YES 0.01
2-1 3-79 7:45 1.74 3.98 YES 0.01 0.01 0.01 U

2- 13-79 8:00 1.73 3.81 YES 0.01 0.01 0.01
2-13-79 8:15 1.74 3.98 YES 0.01
2- 13-79 8:30 2.02 11 .7 YES 0.01 0.01 0.01
2-13—79 8:45 2 .21 21 .3 YES 0.01 0.03
2—1 3-79 9:00 2.2* 21 .3 YES 0.03 0.01
2- 13-79 9:15 2.20 20.6 YE S 0.0-. 0.02 0.01
2—13-7 9 9:30 2.38 34.0 ~ES 0.02 0.03 0.04
2-13-7 9 9:45 3.27 153 .0 YES 0.02 0.02 0.06
2- 13-79 10:00 3.39 172.6 YES 0.01 0.03 0.04
2-13-79 10:15 3.26 *51.3 YES 0.01
2’13-79 10 :30 2.86 90.7 YES 0.06 0.02 0.01
2- 13-19 10:45 2.69 67.9 YES 0.01 0.01 0,01
2-13-79 11: 00 2.73 73.0 YES 0.01 0.03 0.03
2-13-7 9 1 1 1 1 5  3.33 *62.8 YES 0.03 0.06 0.03
2-13-79 11 :30 3.38 170.9 YES 0.04 0.02 0.01
2—13-79 11:45 2.95 10’..O YES 0.02 0.01 0.01
2—1 3—7 9 12:00 2.87 92.1 0.03 0.0’. 0.03
2-13-79 12 :15 3,3’) 172.6 0.03 0.03 0.04
2-13-7 9 *2 :30 3.43 179.3 0.02 0.03 0.04
2-13-19 *2 :45 3.46 *84.4 YES 0.02 0.02 0.03 U

2-13 - 19 13 :00 3.33 162 .8 0.0* 0.03 0.05
2-13-79 ~3 :15 3.41 *75. 9 0.02 0.02 0.03
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STORM EVENT 8 - FEBRUARY 13-14, 1979 STORM DATA
(Conti nued)

RAINFALL, INCHES

CASTRO
QUALITY VAL LEY

TIME STAGE, F LOW RATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

2-13— 79 13130 3.09 124.8 0.04 0.01 0.02
2—13-79 13:45 3.04 117 .6 YES 0.04 0.01 0.02
2-13-79 14z00 3.0* 114.0 0.02 0.02 0.02
2— 13-79 14:15 2.99 110 .4 0.02 0.05 0.06
2-13-79 14130 3.42 177.6 0.02 0.04 0.03
2-13-79 14 :45 3.69 223.2 0.01 0.03
2-13-79 15 :00 3.39 172.6 YES 0.02 0.02
2-13-79 15 :15 3.26 151.3 0.01 0.01
2-13-79 *5 :30 3.10 126.3 0.01 0.01
2-13-79 *5:45 2 .78 79.6 0.0*
2-13—79 16:00 2.55 51.3 YES
2— 13-79 16 :15 2.40 35.5
2-13-79 16:30 2.25 23.9
2-13-79 16 :45 2 .10 15.1
2—13— 79 17:00 1.95 9.09
2—1 3—79 17 :15 1.92 8 .1* 0.01
2-13-79 *7:30 1.88 6.99
2-13—79 *8:00 1.83 5.82 YES 0.0*
2-13-79 18:30 1.78 4.74 F’.
2—13-79 18:45 1 .77 4.54 0_ a l
2—13 -79 19 :00 1.75 4.16 YES
2-13-7 9 19 :15 1.73 3.81 0.01 U

2—1 3— 79 * 9:30 1.72 3.64 0.01 0.01 U

2-13-79 *9:45 1.81 5.35 0.01 0.0*
2—13— 7 9 20:00 1.90 7.50 YES
2-13—79 20 :15 2.02 1 1 .7 0.01
2—13-79 20 :30 2.13 *6.6 0.01
2-13-79 20:45 2.16 *8.3 0.01
2-13-7 9 21:00 2 .18 19.4 YES 0.02
2- 13-79 2 * 13 0  2.08 *4 .2  0.01 0.01
2— 13-7 9 21 :45 2.24 23.1 0.19 0.0* 0.01
2-1 3-79  22 : 0 0  2.40 35.8 YES 0.05
2-13-79 22 : 15  3.97 268.3 0.08 0.01 U

2—13-79 22 :30 5.54 493.6 0.03 0.12 0.12
2-13-79 22:45 5.27 459.2 0.06 0.05 0.05
2 — 13— 7 9  23 :00 5.00 421.7 YES 0.04 0.05 0.03
2- 13-79 2 3 1* 5  5.10 435.5 0.04 0.04
2- 13-79 23 :30 5 2 0  449.4 0 .0*  0 .07 0.07 U

’

2-13-79 23:45 4.63 371.5 0.03 0.01
2- 13-79 24 :00  4 .05 280.8 YES
2—14 — 79 0 :15 3.53 l°&.7 0.0*
2 -14 — 79  0:30 3.00 * 12 . 0
2- 14-79 1:00 2 .65 63 .1 YES

A-87
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STORM EVENT 8 - FEBRUARY 13-14 , 1979 STORM DATA U

(Concluded )

RAINFALL. INCHES

CA STR O
QUAL ITY V A L E F i

T IME STAGE . FLOW PATE ,  SAMPLE FIPI PROC T OR SIDNEY
DATE OF DAY FEET CFS TA I.LN STAT ION SCHOO L SCHOO L

2-14-79 I~~30 2 .40  35 .8
2- 14-79 2 100 2.30 27 . 5  flS 0.01
2- 14-79 2~~l5 2 .33 79 .5 0.01
2-14 -79  2~~30 2 3 5  3 1 . 4
2 - 14 - 7 9  3 :00 2 . 2 0  20 .6
2- 14 - 79  3 :30 2 . I S  * 7 . 6
2 - 1 4 - 7 9  4 : 00 2 .05  1 2 . 9
2 - 14 - 7 9  4: 30 2 0 7  * 3 . 7
2 - 1 4 - 7 9  4 :45  2 0 ’ .  * 7 . 5  0 . 0 1
2 - 1 4 - 7 9  S :0 0 .00 I0 . Q 41 ( 5 0 . 0 1
2 - 1 4 - 7 9  5 : 1 5  1 . 98 1 0 . 1  0 . 0 1  92 - l ’ - 7 9  !.: 30 1. 05 9. 09 0.01 - 

I
2 - 1 4 - 79 6 : 0 0  1. 92 8 .11
2 - 1 4 - 7 4 1  6 * 5  2 . 1 1  * 5 . 6  0 . 0 *
2 - 1 4 - 79 6 : 3 0  2 . 3 0  Z~~.5

- 14 - 79 6 14 5  2 . 2 0  2 0 . 6  0 ,0 2
2- 14-79 7 U 0 0  2 . 1 0  ¶ 5 . 1  0 .0 1
2 - 1 4 - 79 7 3 0  2 , 2 *  2 1 . 3  0 . 0 *
2 - * ’ , - 79  8 U 0 Q  2 .30  2 7 . 5  0 .0 I
‘ l ’ .  79 8 30 2 . 7 0  20 . 6

2 -14 - 79 9 :00 2 . 4 0  3 5 . 8
2 - 1 4 - 7 9  9 ’ 3 0  7 , 7 c  2 3 . 9  0 .02
2 - 1 4  79 10 :00  2 0 *  1 1 . 4 1
2 - 1 4 - 7 9  11 100 1. 00 7 .S0
2 - 1 . 1 - 7 9  * 2 : 0 0  1 , 79
7 - ! . , - 7 9  13: (1O 1.7’. 3 , 98
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STORM EVENT REPORT NO. 9
February 18, 1979

1. Rainfall Suni~ary U

Total Start Stop
Rainfall

Gage in. Hour Date Hour Date

1. Castro Valley Fire 0.46 0630 18 Feb 79 1600 18 Feb 79
Station

2. Proctor School 0.45 0715 18 Feb 79 1715 18 Feb 79

3. Sydney School -- -- -- -- --
4. San Francisco Airport 0.26 0600 18 Feb 79 1600 18 Feb 79

5. Oakland Airport 0.32 0700 18 Feb 79 1600 18 Feb 79

2. Creek Flow Sunm~ary

Discharge Condition Va l ue Time Date

Maximum , cfs 349.5 1515 18 Feb 79

Average , cfs 71.9 —- 18 Feb 79

Total volume , ft3 3,561 ,400 from 0630 18 Feb 79
to 2015

Prior to storm , cfs 2.03 H
Average (previous 7 days), cfs 16.5

Average (previous 30 days), cfs 4.21 
U

A-9l

- I ~~~~~~~~~~~~~~~~~~~
~~~~~ &,__ , ~~~~~~~~~~~~~~~~~ 2 ‘.~~~~~~~~~ ‘~~~~~ . - .0~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~4’~~~~~~~~ U . 0 1~~~~~~~~~~~ ”~~~0l L,.I *.,. U,, ~‘_

4’ - ,



CAS~ P~ V A LLr ~ ~~~j~~~~r~~~
1

9 ~~ 8R ~~~~~~~~~

0.20 1 ~~~~~~~~~~~~~~~~~ 1 7 ‘‘ ‘r ’ -
~~~~

”
~~~

-’--r 
~~~~~~r

- i’4”f
~~~~~~~

i

0.14:; ~~
U ‘ ~~ 0~r DNE~ ~~~~~~~~~~~

- .

0.05 ~~
— GAGE INOP ERAA L~ -~~

O.C’Q~ 
I I I U 1 0 I _ I . 1 U I I U U

O 5 15 20

~ 0..0 JJ , — -1____1__ r  - I 1 ’1~~~~ T ’  ‘1’
~

4’

~~
’ ‘1 ‘ ‘ ‘ v  1 ’ ’

~~
T ” 1 ~~~~~~ ‘ ‘ ~

( 1  0.15 -

PRØCTØR “~ 
1

~
— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i i  U ,,,,_,, ,,,, j ,_j~_,O Li L ’ t 0 I Ii,~~0~~k ,,, (I0 U U !  

~~~~~~~~~~~~~~~

0 5 12 20 *

Li., U r r ‘ U ’, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
- - - —  —

~~ 
- I - — I 

-

1 I~ ~~,, .—~

C V r T R r  ~~~~~~ 

1
~ 

,
~“ , II

—
‘

0 5 1 ”2

I ‘

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

14’ 
~~~~~~~~~~~~~~ 0

I ),~~~ 
event—-—--—--~ -~

x indicates sample taken

A H
1 

~I 
~~~~~~ /

~ ~~ ~~~~~~~

A-92 

U

.~~~~~~~~~~~~~~ - ,,. 4 ,  ~, ~~~~~~~~~~~~~~~~~~~~~~ ,~~~~ ,. . ,. , 4 , , , . ’ , , ,



.4’  “ ‘ I .

3. Sampl ing Ana lys is  Results

Flow We ig hted Com pos it e

Parameter Un i t Value

Chemical  ox ygen demand mg/L 69
Total nitrogen as N mg/L 3.9

Lead mg/L 0.2

Chromium mg/L “0.06
Coppe r rng/L <0.03

To tal Or tho Phos phorus as P rng/L 0 .18
Sus pen ded soli ds mg/ L 1 92
Volatile suspended solids mg/L 62

Discrete Sample

Pa rameter Un it V a l u e

Date and time -- 18 Feb 1200
Ins tantaneous flowrate cfs 248.6
Temperature Deg C 11.3 

U

Spec ifi c conduc tance ~i mho /cm 90
pH -- 6.4
Set t lea b le sol ids ml / L 0.5
Suspended so1ids niq/L 146
Volatile suspended solids nig/L 34
B iochemical oxygen demand (5 day) mg/L --

Total co l if orm MPN/ l00 nil 4 .6 x 1O~
Fecal col iforni MPN/l00 ml 4.3 x io~

A-93
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4. Observations at Sampling Station During Event.
Fl ow records during this storm event are affected sligh tly by a car
body lodged approximate ly 100 feet downstream of the sampling contro lsection.

5. Observation in Tri butary Area During Event. U

Noth i ng si gn i ficant to report.

6. Comments on Storm Event. U

1 . The rainqage at Sydney School was inope rable from Februa ry 17to Marc h 8.

2. Flow response at the gaging station occurs within one half hour
follow ing a change in the rainfall rate .

3. A f low wei ghted composite sample and a single discrete grab
sample we re analyzed for this event.

4. Samples used in the composite sample anal ysis  were taken at 
C15 minu te intervals from 0730 to 0815 and from 1200 to 1600 j ,j

an d at half hour intervals from 1630 to 2400 as indicated by
X ’ s on the flow plot.
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STORM EVENT 9 - FEBRUARY 18 , 1979 STORM DATA

RAINFALL, INCHES

CAST RO
QUALITY VALLEY

TIME STAGE , FLOW PATE . SAMPLE FIRE PROCTOR SIDNEY
DATE OF D1~Y FEET CFS TAK EN STATION SCHOOL SCHOOL

2-16-79 6000 1.60 2.03
2-18-79 6:30 1.60 2.03 0.01
2- 18-79 6:45 1.60 2.03 0.03
2-18-79 7:QQ 1.59 1.92 0.09
2-18-79 7:15 1.60 2.03 0.02 0.03
2- 18-79 7:30 1.7’. 3.98 YES 0.04
2-1 8-79 7:~+5 4.27 314.5 YES 0.0* U

2- 18-79 8:00 3.70 224.8 YES
2-18-79 8:15 2.96 105.6 YES U

2-18-79 8:30 2.57 53.7
2-18-79 8:45 2.4* 36.7
2-18-79 9:00 2.28 26.0
2-18-79 9:15 2.14 17.1
2-18-79 9:30 2.04 *2.5
2-18-79 9145 1.97 9.78
2- 18-79 *0:00 1.92 8.11 0.0*
2-18-79 10:15 1.88 6.99 0.0*
2-18-79 10:30 1.8* 5.38 0.05
2-18-79 10:45 1.81 5.38 0.05
2—1 8-79 11 :00 1.81 5.38 0.02 0.04
2- 18—79 1 * 1 * 5 2.52 47.9 0.04 0.01
2—18-79 11 :30 3.12 129.3 0.0* 0.03
2- 18—79 11 :’ .S 3.72 227.9 0.0* 0.0*
2-1 8-79 12:00 3.85 248.6 YES
2-18-79 *2 :15 3.39 *72.6 YES 0.01
2—18-79 12 :30 2.Q7 *07 .2 YES
2-18-79 12:’.5 2.7’. 74.3 YES
2-18-79 13:00 2.55 51.3 YES
2—1 8- 79 13 :15 2.43 39.6 YES
2—18-79 *3 :30 2.30 27.5 YES
2—18-79 ¶3:45 2.20 20.6 YES
2—18-79 14:00 2.14 17.1 YES 0.0*
2-18-79 *4 :15 2.OQ l’..b YES
2-18—79 1’.:30 2.11 15.6 YES 0.06 0.03
2-18— 79 ¶‘.:‘.5 2.14 17.1 YES 0.1’.
2—18-79 15:00 2.86 52.5 ~ES 0 .02
2-18-79 *5 :15 4.49 3 .9 . 5  YES 0.0* 0.01
2- 18-79 * 5 :3 0  3.6 3 2 * 4 . 0  YES 0.04 0 .02
2-1 8-79 15:45 3.43 17~~.3 YES 0.01
2-18-79 16:00 3.45 182.7 YES 0.01 0.01
2 -18 -79  16 : 15 3.65 2 1 7 . 1
2- 18-79 *6:30 3.30 *85.0 YES
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STORM EVENT 9 - FEBRUARY 18, 1979 STORM DATA
(Concluded )

RAINFALL, INCHES

CASTRO 
U

QUALITY VALLEY U

TIME STAGE , FLOW PATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

2-18-79 *6:45 2.9* 97.9
2-18-79 17000 2.79 81.0 YES
2-18-79 *7 :15 2.58 54.9 0.01
2-18-79 17:30 2.55 51.3 YES
2-18-79 17:45 2.43 38.6
2-18-79 *8:00 2.40 35.8 YES
2-18-79 18:15 2 .36 32 .3
2—18-79 18:30 2.31 28.2 YES 

-
‘

2-18-79 ¶8 :45 2.26 24 .6
2-18-79 ¶9:00 2.22 21.9 YES U
2—18-79 1 9:15 2 .22  2 1.9
2—18-79 *9:30 2.2* 21.3 YES
2—18-79 1 9:45 2.14 17.1
2-18-79 20:00 2.13 16 .6 YES
2-18-79 20 :15 2.10 15 .1
2—18-79 20:30 2.12 *6.1 YES . U

2-18-79 20:45 2.07 13.7
2-18-79 21:00 2.06 13.3 YES U
2-18-79 21:15 2.06 13.3
2—18—79 21:30 2.05 *2.9 YES
2-18-79 21 :45 2.0’. *2 . 5
2—15-79 2 2 : 00  2.02 11 .7 YES
2—1 8—79 22:15 2.0* 11 .3
2-18-79 22:30 1.99 10.5 YES
2-18-79 22:45 1.99 ¶0.5
2—18-79 23:00 1.97 9.78 YES
2-18-79 23:15 1.96 9.43
2—18-79 23:30 1.96 9.43 YES
2-1 8-79 23 :45 1.95 9.09 U

2—18-79 24:00 1.96 9.43 YES
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STORM EVENT REPORT NO. 10
February 20-21 , 1979 

-

1 . Rainfall Summary

Total Start Stop
Rainfa l l  ~~~~~~~~~~ 

U

Gage i n .  Hour Date Hour Da te

- Castro Val ley Fire 1.45 0400 20 Feb 79 0615 21 Feb 79
Station

2. Proctor School 1.15 0445 20 Feb 79 1145 21 Feb 79

3. Sydney School -- - -  - -  - -  - -

4 . San Francisco Airport 1.53 0400 20 Feb 79 1200 21 Feb 79

5. Oakland Airport 1.25 0400 20 Feb 79 1200 21 Feb 79

2 . Creek Flow Summary

Discha rcj e Condition Value Time Date

Max i mum , cfs  4 59 ,2 1 500 20 Feb 79 -;

Average , cfs !13.O — -  20 Feb 79

Tota l volume , ft 3 14 ,200 ,600 from 0400 20 I-’eh 79
to 1 500 21 Feb 79

Pr ior  to storm , cfs  2.90

Av erage (previous 7 days), cfs 23.7

Average (previous 30 days) , c f s  5.86

A-99

~

I_

~ 

~~‘ I ~~~~~~~~~~ U’ ‘~~ ~~~~~‘~~~~ _ ~~~~~~~~~~~~~ U_ U ~~~~~~ * ~~~~~ __ I~ ~~~~~~~~ ~~~~~~ ~_ ‘ I~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~
5
I

j 1
U



I I I

C A S T R Ø  V A L L E Y  STØR ~ , FEBRUARY 2O 91~ 7~
0.20 I I I I 1 I I 1 I

0.15 — -H U

0 10 SYDNEY SCHØØL

GAG E INØPERABLE
0.05 — -

~~~

1. 1 I I I I I I I I I I I I I I I I

0 5 10 ‘ 15 20
c_n ~~~~~ _______________________________________

L..I.~~~L,) , U I I I I I I I I I U I I V I

~~ PRØCTØR SCH~’21L

2.05 — [1~1FUL —
~

I I U I rC ! r r U I I rU~iccr.,.,,J1 I f lf lCtrUt, I fift L~~ I ii ~i~~~11L1iL.1PlU 1 0 0 1 1 U .UL..~
0 5 15 20

I I I U T ”  l I ’~
’’

j

—” ‘T I U I I I I I “

n.15~~— —~

C.’ ~ C.V .FI RE STA.
I I I — 

fl —,::
I’ I

U p3lU .U19fl 1 i , ~~ 
—

~~

U I U mfl jECEI~~~~~ , - ~~~fl ~ J , ,  njTh th~~~~ , L .  I d t  ~~~~~~~~~~~~~~~~

0 5 flfl
600 I I I. I I V “T’ l I I I I I I I

: storm event -~~

500 — —

I x Indicates sample taken

400 —

ii
1

:1 

U

0 I U . ~~~~ I I I — I J _J - I _ ,

0 5 10 15 20-r 
~~~~~~~~

A-l OO

~~~~~~~~~~~~
, 
,
~~: ~~~~~~~~~~~~~~~~~~~~~~~ - i~~~: -

~~~~~i~~~~~~~~



‘ I ” ‘~~~~~~~~ 
- -~~ 

I “I
~~

’ - -- -

~~~~~~~~~ 
\ U \

~~~~~ r~ ~~~~~~~~ ~~~~~~~~ ~~~~~~
1 3~~~~~ 3 I  

~ 5 ‘ 1 ’ I  5 )  I I I

U . : : ~
- 5~ ~~ ~~

‘ ‘~~‘~ 00~
rU ~A : N OI

L ___ - I ~~~~~ I I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I. .

1 ’ \ i,~
C .,  , ‘ ‘ ‘ ‘ ‘ ‘ V  “'‘ T - I I I 3 I 1 3 3 T ’ 3 l “~ ‘ ‘ ‘ U

: ,., ~“ ' T ~~~ ~~~~~~~~~~

U . . U ’

I’  

I 
p ~ 13 I I 

I
’

“5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ U , 
~~~~~ -~

‘ I, ’

‘ I 5 ’ 1 l ’ ’ 3 ’ I I I 1 ~~~~~~~~~~~3 I , ,- - ’ - 1 3 ’

U ’ I I

“I ll

U* 

~~~ I U

C. .. I I ; . ,  I U U I I I U , - . , U I I

5 ,~~ 1

0 1 1 ~ “i” “ O C  5 ¶ ‘ 5 ” '~ 
It_ I _ i ’_ _  I” ”~~~~~

’ 1f’ . .1I __ I I I T_ .__r.____1I____,_ _ 1 ’ T

- ~torrn event —------ - - - - 

500 h—

Ui0~~~~ 
x indicates samp le taken

I
’
~~”~~~~~~~~

”’ /~ A
I- S ..‘i.1H W~

—- ‘ I - - ’  -
U I _I . ,_4_ . 1 I C . I I 1 1 U I U _ . , 

‘ I
U 

- 
‘ ‘1 . 1

~ 
‘ 4 . ’  I~~~ ’1 U

A -1 01

- 

-

~

--‘- - ‘— U ~~~1S~~~~~~~”’.”~~~ 
~~~~~~~~~~ 4 1 0  ~~~~~~~~~

“-‘5 ,,O l.,UUlI.S1,U,AI~~~~..,S.



~~I”~~ 

“‘. ‘11

3. Sampling Analysis Results

U 
Flow Wei ghted Composite

Parameter Unit Valu e

Chemical oxygen demand mg/i 45

Total nitrogen as N mg/ i 3.8

Lead mg/i <0.1

Chromium mg/ i <0.6

Copper mg/ i 0.04

Total ortho phosphorus as P mg/i 0.28

Suspended Solids mg/i 204

Volatile suspended solids mg/i 56

1..

Discrete Sample

Parameter Unit Value

Date and Time -- 20 Feb 1700

Instantaneous flowrate cfs 294.5

Temperature I DegC --

Specifi c Conductance ~mho/cm 160

pH -- 6.4

Settleable solids mi/i 0.1

Suspended Solids rug/i 43

Volatile Suspende d solids mg/i 8

Biochemical oxygen demand (5 day) -- --

Total coliform MPN/lOOml 4,6x104

Fecai coliform MPN/iOOml 9.3xi0 3 U

I
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4. Observations at Sampling Station During Event.

Flow records during this storiii event are affected slightly by a car
body lodged approximately 100 feet downstream of the sam p l i ng contro l
section.

5. Observations in Tributary Area During Event.

No significant events occurred during the sampling period.

6. Comments on Storm Event.

1. The r a ingage  at Sydney School was inoperable from February 17 to
March 8.

2. The total rainfall for this event was more than 1.00 inch.

3. Flow response at the gaging station occurs within a halt hour
following a change in  the rainfall.

Fl4. The runoff period for this storm event began with the first
recorded rainfall at 0400 on February 20 and ended three hours L

a f t e r  the last recorded rainfall at 1 500 on February 21.

5. A flow-weighted composite sample and a single discrete grab sample
were analyzed for this event.

6. Samples used in  the composite sample analysis were taken at half
hour intervals from 0730 to 2400 on February ?0 and from 0030 to
0700 on February 21 as indi cated by X ’ s on the flow plot .
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STORM EVENT 10 - FEBRUARY 20-21 , 1979 STORM DATA

RAINFALL, INCHES

CASTRO
QUALITY VALLEY

TIME STAGE, F LOW RATE , SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

2— 2 0—79 3:00 1.68 3.02
2-20-79 4200 1.68 3.02 0.01
2—20—79 4 :15 1.66 3.02
2-20-79 4:30 1 .67 2.86 0.01

U 2-2O’~79 4 4 5  1.67 2.88 o.oi 0.01
2-20-79 5:00 1.67 2.88 0.01
2— 20—79 5:15 1.67 2.88 C

2-20—79 5:30 1.67 2.88 0.01 0.01
2—20-79 3:45 1.70 3.32 0.02 0.01
2-20-79 6:00 1.97 9.78 0.01 0.01
2—20-79 6:15 2.29 26.7 

- 
0.01

2-20-79 6:30 2.33 29.8 0.02 0.01
2—20—7 9 6:45 2.31 28.2 0.01 0.01
2—20—79 7:00 2.35 31.4 0.01 0.02
2-20-79 7*15 2.51 46.8 0.01
2-20—79 7:30 2.74 74.3 YES 0 .01
2-20-79 7:45 2.89 95.0 0.01
2-20-79 8:00 2.84 87.8 YES U
2-20-79 8 :15 2.64 61 .9
2-20—79 6:30 2.50 45.7 YES 0.01
2-20-79 5:45 2.44 39.5
2—20-79 0:00 2.33 29.8 YES
2—20-79 9:15 2.24 23.1
2-20-79 9:30 2.16 18.3 YES
2-20-79 9:45 2.0~ 13.7 0.01
2—20-7 9 10:00 2.01 11.3 YES 0.02
2-20-79 10:15 1.97 9.78 0.02 0.01
2—20-79 10:30 1 . 04 8.75 YES 0.02
2-20-79 10 :45 1.92 8.11 0.01 0.02
2-20-79 11 :00 I.99 10.5 YES 0.01
2—20-79 11 :15 2.91 97.9 0.01
2—20-79 11 :30 3.20 141.6 YES 0.01
2-20-79 11 :45 3.06 120.5 0.01
2-20- 79 12 :00 2.72 71.7 YES
2-20-79 12:15 2.50 45.7 0.01
2-20-79 12:30 2.38 3’~.O YES 0.04
2-20—79 12:45 2.30 27.5 0.04
2-20-79 13:00 2.27 25.3 YES 0.06 0.02
2-20-79 13 :15 2.54 50.1 0.07 0.04
2-20-79 13:30 4.05 280.8 YES 0.06 0.08
2-20-79 13:45 4.74 386.3 0.05 0.07
2-20-79 14:00 4.90 403.0 YES 0.04 0.07

I
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STORM EVENT it) - FEBRUARY 20-21 , 1979 STORM DATA
(Continued)

RAINFALL, IUCHES

CAST R O
QUAL ITY V A L L E Y

TIME STAGE, FLOW RAT E , SAMPLE FIRE PRO CTOR SIDNEY
DATE OF DAY FEET CFS TAI<EH STATION SCHOOL SCHOOL

2-20-79 14 :15 4.94 413.4 0.09 0.0’. 
U

2-20-79 14:30 4.81 395.6 YES 0.07
2-20-79 14:45 5.09 434.1 0.01 0.0’.
2-20-79 15:00 5.27 459.2 YES 0.01
2-20—7 9 15 :15 4 . 4 7  34~~.I 0 . 0 3
2 20-79 15 : 30  4 . 1 1  289 .8  YE S 0 .02
2-20-79 * 5 : 4 5  3.61 2 1 1 . 0  0 .06 0 .02
2-20-79 16:00 3 . 5 3  196 .7  YES 0 .06 0 .03  U
2-20-79 1 6 : 1 5  4 .3 ’. 325 .5  0 . 0 1  0 . 0 3
2- 20-79 16 :30 4.76 389.0 YES 0 .0 I
2 - 2 0 - 7 9  16:4 5 4 . 5 ~ 360.9 0 .01
2 - 2 0 - 79 17 :0 0 4 .14 294 .5 Y ES
2-20-79 17:15 3.70 22’..8
2-20-79 17:3Q 3.43 *79.3 YES
2-20-79 17:45 3.24 *48.0
2-20-79 *8:00 3.13 133.8 YES
-20-79 18:15 3.0* *13.4 ‘ ‘2-20-79 I8:~ 0 2.01 07~~9 Y E S 0 .01

2 - 2 0 ’ 7 9  * 8:45 2 . 7 7  78.3
2-20—79 *9:00 2.70 69.1 YES
2-20-7 9 19:15 2 .64 61 .9
2 - 2 0 - 7 0  ¶ 9 : 3 0  2 .6 5 63.1 YES
2 2 0 - 7 0  19:45 2 .6 ’~ ~‘.,3 I U
2 - 2 0- 79 2 0 : 0 0  2.59 5~ .I YES
2 -2 0 - 79  2 0 :15  2 .55  51 .3 0.03
2 - 2 0 - 7 0  20:30 2.52 ~7.9 YES
2- 2 0 - 7 0  20 :5 ,5 2 ,5 0  56 . 1
2-20-79 21 :00 2.60 57.’. ~ES •

2 - 2 0 - 7 9  2 1 1 * 5  2 .6 1  58,5
2 - 2 0 - 7 0  2 1 : 3 0  2 .62  50 ,~, YES
2-20- 79 21 :45  2 .5 5  5 1 . 3
2 - 2 0 - 7 9  22 :0 0  2 ,0 .0  4’..6 YES
2- 2 0 - 7 9  2 2 : 1 5  2.~~ 41 .S
2- 20 - 79 7 7 :3 0  2 .4 3  38 .6 YE S
2 - 2 0 - 7 9  2 2 : 45  2 . 3 0  3...9
2 -2 0 - 7 9  23 00 2.38 T ’ . .O YES
2-20-79 23 :15 2.36 32.3 0.0*
2- 20-7 9  2 3 30 2 . 3 4  30 .6  YE s
2- 20 70 23 45 2~~~2 2~~.0
2- 2 0 - 7 9  2., :00 2 . 3 2  29 ,0 YES
2-2 1—7 0 0:15 2.32 7~ .0 0.02
2 - 2 1 — 7 9  0 : 3 0  2 . 3 .  3 3 . 6  Y E S  0 . 10
2 - 2 1 — 79 3 : 4 c  2 . 3 3  29 .8  0 . 1 2  0 .02
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STORM EVENT 10 - FEBRUARY 20-21 • 1979 STORM DATA
(Concluded )

RAINFALL.  INCHES

CASTRO
QUAL ITY V A L L E Y

TIME STAGE , FLOW RATE, SAMPLE FiRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAIIEN STATION SCHOOL SCHOOL

2- 2 1 - 7 9  1 : 0 0  2 . 2 3  2 2 . 6 YES 0 .02  0.04 U

2-21-70 ¶ 1 5  3. 92 260 .1  0 . 06
2-21— 79 1 :30 ‘.• 7 0  3 Q 3 .O  YES 0 .01  0 .05
- 21-79 l :q5 ‘.50 3b5.8 0.0*

2 - 2 1 — 7 0  2 :0 3  ‘ . 0 3  277 .8  Y ES 0 .02  0. 01
2 - 2 1 - 7 9  2 : 15  3.73 220 .4 0.03 0.01

-21-7 0  7 : 30  3.45 187. 4 Y ES 0.01
2 21- 7 9 2:45 3.26 15 1.3 0.07 0.02
2 - 2 1 — 7 0  3 :0 0  3 .50  1 9 t . ~. Y ES 0.04 0.0 1 U

2 - 2 1 - 7 0  5 * 5  3.69 2 2 3 . 2  0 .04
2 ’ 2 1 - 7 9  3 :30  3 ,84  2 * 5 . 5 YES 0 .02
2 - 2 1 — 7 0  3 :4 5 4 . 3 2  32 2 . 3  U

2 - 2 1 - 7 0  4 : 00  3.82 Z ’.3 .7  YES 0 .05
2 - 2 1 - 7 9  4 :15 3.41 175.9
2 - 2 1 - 7 9  4 : 3 0  3 . 2 7  15 3 . 0  YES 0.06 0 .03
2 - 2 1 - 7 0  4 :45  3 .65 21 7 .1 0. 01
2 - 2 1 - 7 0  5 U 00 3 8 8  2 5 3 . 5  Y E S  0 . 0 3
2~ 7 1 _ 7 Q  c : ,5  3 ,85  2’.8.6 0 .0 1
2 - 2 1 - 7 0  5 :30  ..I8 300 . 6  YES
2 - 2 1 - 7 0  c ’.~~ 3 76 2 3 ’ . .2
2 - 2 1 - 7 0  6 : 0 0  3, 45 182 ,7  Y ES 0 .0*
2-21- 7 0 ~~ U * 5  3 2 3  I’8 ‘. 0 .0 1
2-21— 7 9 6:33 3.1’. 1T .3 YES
2 - 2 1 - 7 0  8 45  3 .04  117 ,8
2 - 2 1 - 7 9  7 :0 0  3 , 0 *  1 1 3 . ’. YES
2 - 2 l — ~~0 ~I5 3 . 1 2  17) .3
2 - 2 1 - 7 0  7 :3 3  3 0 7 II...8 0 .0*
2 - 2 1 - 7 9  7U ’4 5 2 8 0  05 ,0
2 2 1 - 7 0  8U00 2.83 t’~ ,5
7 - 7 1 — 7 0  8 : 1 9  2. 7 ’ ~ 87 .9
2 - 2 1 - 7 0  8 : 3 0  2 .55  8 Q 2

- 2 1 - 7 0  0 :33  7. ”t  ~0.’ .  —

2 - 2 1 - 7 0  10 : 0 0  2 .55  5 1 . 3
2 21 70 II Uc’3 2. ’~9 ~.3.6
2 2 * 70 II ..c 7.’ .~ 39 ,e.  0 . 0 *
2 2 I - ~~0 ¶ 2 : 0 0  2 . ..1 3~.,7
2 - 2 * 70 * 3 0 0 2 . 5 5  5.4.0
2 2 1 - 7 )  1.4 :00 2.3’ .  3 0 .6
- 2 1— 7 0  I5~ 00 2 . 2  2 5 . 3
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STORM EVENT REPORT NO . 1 1
Fe b ruar y 22 , 1979

1. Ra i n fa l l  Suma ry

Total Sta rt Stop
Ra i n f a l l  —-—— ----—- --—--——-- --—-— -—---- —— -

U Gage in. Hour Date Hour Date

1 . Castro V a l l e y Fire 0.85 0545 22 Feb 79 1715 22 Feb 79
Station

2. Proctor School 0.64 0615 22 Feb 79 2000 22 Feb 79

3. Sydney School -- -- -- --  --

4. San Francisco Airport 0.62 0000 22 Feb 79 2000 22 Feb 79

5. Oakland Airport 0.41 0800 ~2 Feb 79 1400 22 Feb 79

2. Creek Flow Su,,ui~ary

Discharge Value Time Date

Maximum , cfs 556.1 1200 22 Feb 79

Av erage, cfs 105.0 -- 22 Feb 79

To tal volume , ft3 6,513 ,000 from 0545 22 Feb 79
to 2300

Prior to storm , cfs 10.5

Average (previous 7 days), cfs 36 .9

Avera ge (previous 30 days), cfs 11 .1

A- l og
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3. Sampling Analysis Results

Flow Weighted Composite

Parameter Uni t  Value

Chem i cal oxygen demand mg/L 68 
U

’

Total ni trogen as N mg/L 7.4
Lea d mg/L 0.1
Chromi um mg/L <0.06
Coppe r mg/L 0.06 a

Total ortho phosphorus as P mg/L 0.42
Suspended solids rng/L 335
Volatile suspende d solids mg/L 55

Discrete Sample

Parameter Uni t  Value

Date and time -- 22 Feb 1010
Instantaneous flow rate cfs 341.4
Tem perature DegC 9.0
Speci fi c conductance jimho/cm 110
pH -- 6.8
Settleable soli ds ml/L 0.2
Suspended solids mg/L 212
Volat i le suspended solids mg/L 35

Biochem ical oxygen demand (BOD) mg/L 5

Total coliform MPN/100 mL --
Fecal coliform MPN/lO0 mL --

A -lll

1 ’
2 
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4. 0hserv1~tion s at Sampl ing Station F)urinq I vent.

Flow records durin g this storm event are affected sli ghtl y by a car
body lodged approximately 100 feet downstream of the san;iling con t rol
section . At approx imately noon , the high ‘5tream flow was s u f f i c i e n t
to carry the car body downstreaiii beyond the confluence wi th  San
Lorenzo Creek.

5. Observ a t ions in Tributary Area Pun ug [vent.

Nothing s iq n it icant to report.

Con~nen t s on St o m r  Event

the ra i ogage at Sydney Schoo l w as  1 n op or a b  1 e t mom FehrLia r’y 1
to Ma rch ~~~ .

2 . Fl OW i’osponse at the gaqi rig st3 i t i ~ ri occur’— w i t  h i  n one hall ’ hour
o 1 lowi nq a ) i an qe  i n  t h e tII 1 0 1 1 1 1 1  t’ate

A low wei nht ,~d composite sampi ~ 110(1 a sing ] e di scrt~te qt’ah
s1iinpl e were analyze d I or t his ~vont

4 . ~4 siI1l~) lO ’s uSCd i n  the coiupoci to s1rinplo 1rnal~’~ is  ~% O1’C taken at
ha lt  how’ int ervals f rom 101 ¶~ t o  ‘34 ¶~ as i OI,I 1 ca ted by \ ‘ s
on the h o w  plot

A- i 1 ,~
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STORM EVENT 11 - FEBRUARY 22 , 1979 STORM DATA

RAINFALL. INCHE S

CASI RO 
--

QUALITY VALL EY
TIME STAGE . FLOW PATE. SAMPLE FIRE P9OCTOR SIONE Y

DATE OF DAY FEET CFS TA K E N  STATION SCHOO L SCHOOL

2 -2 2 -7 9  5100 1 . 94 8.75
2-2 2-79 50 9 5  1.93 8.’.3 0.03
2-22-79 6100 1.93 8.43 0.02
2-22-79 6115 1.93 8.43 0.01
2-22-79 6.30 1.95 9.09
2-22 -7 9 6~~45 2 .28 26.0
2-22-79 llOO 2 .57 53.7
2 - 2 2 - 7 9  7 3t 5 2.41 36.7 0.01 U

2-22-79 7~ 30 2.35 31 ,4
2-22-7 9 7:45 2 .30 27.5 0.01
2-22-79 8:00 2.1 2 16 .1 0.02
2-22-79 8 :15 2.21 21.3 0.01
2~~ Z 2 I 7 U 0  8:30 2.08 108.8 0.03 0.01
2-2.~-7~

) 8:45 I~~1 79.6 0.04 0.01
2 22-79 0:00 2 .73 73.0 0.07 0.04
2-22-7 9 9’IS 3 .41 175. 9 0.06 0.04
2-22- 79 9:30 4.~~7 ~ ‘l 6 . l  0.04 0.03_~~7~~~79 9040 5.00 421 .7
2-27 7Q Q~45 4.08 418 .9 0.02 0.0.4
2 22- 79 10:00 4 ,74 306.3 0.03
2— 22- 7 9 10 :15 4.34 37~~,5 YES 0.01
2-22- 79 10 030 3.87 2~’I .8 0.03 0.01
2-22 -79 10 i. 5 3.72 277 .9 YES 0.04 0.01
7 1 77 1 79 1 1 :00 3.2~’ P11.3 0.07 0.03
2 - 22 ~ Q l i s t S  3.78 237 .3 3ES 0.07 0.05
2 22 7° 11 :30 4.84 309 .8 0.28 0.09
2 - 77- 7 9 11 1 95 5 ,q3 481.0 1ES 0.02 0.13
2-77- I’I) 12 1 00 6.08 ss~~.i 0.01
2 - 2 2 - 7 9  12 :15 5 ,37 . o 7 3 . 3  YES 0.01
2-72 - 79 12 3 30 4.11 289 .8
7 7 2 - 7 9  ~~‘ i~~ 5 3~~~s 782 .2 YES 0.01
2 - 2 2 - 7 ’ )  I 1 0 0  3 .79 t” ’ . I 0 .0l
2 .22-79 1 3 1 5  3.12 1.’’5 , 3 YES 0.01
2-22-7 9 1 5 3 0  \ . O Q  l 2 - ~~.A
2 -22-79 1 Y U ’ , c  ‘.0~ 1 1 9 ,0  Y E S

- 7 0  ¶ 4 U 00 2 . 0 2  I~ ’, 1

2 - 22-79 14 15 2.7 t 70.4 YES
70 1 4 I 3 0  7 . 1 ’ ’, 6 1 , 1

2 77 - 7’) lq ~~~S . 7 . 5 7  5 3 .7  Y E S
2 O’ 2 - 7 9 15:00 7 . 5 1  4e,.8

7 2 - 7 ”  P 1 1 5  2 .46  q I , S  YE S
. - 72 - 7 0  15 30 7 .4 3  30.1,

7. .,2,a - , , ~~ . . 
~~~~~~~~~~~

- _.__J 
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STORM EVENT 11 - FEBRUARY 22, 1979 STORM DATA
(Conclude d)

- - - 
RAINFALL, INCHES

CASTRO
QUAL ITY VALLEY

TIME STAGE , FLOW RATE , SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

2-22-7 9 15:45 2 .40 35.8 YES
U 2-22-79 16 100 2 .37  33 . 1

2— 2 2-7 9 1 6 1 1 5  2 .34  30.6 YES
2-22-7 9 16 130  2 .3 *  28 .2
2— 22-7 9 1b~ 45 2 .28  26 .0  YES
2—22—79 17~00 2.26 24.6 0.01
2 — 2 2 - 7 9  17 * 1 5  2 . 2 3  22 .6  YES 0 . 0 1
2 — 2 2 — 7 9 17 i3 0  2 . 2 1  2 1 . 3
2—22-79 17z45 2.21 21.3 YES
2-22— 79 18:00 2.20 20.6
2-22- 79 1 8 1 1 5  2 . 06 1 3 . 3  YES
2 — 2 2 — 7 9 l8~~30 2 .28  26 .0
2-22-79 *8 :45 2 .26  24 .6  YES
2-22—7 9 l9 :0~ 2.21 21.3
2-22-79 1 9:15 2.18 19.4 YES
2-22-79 19:30 2 . 1 4  1 7 . 1
2-22—7 9 *9:45 2.12 16 .1 YES
2-22—79 20 :00 2. 1 1 15.6 0.0* U

2-22-79 20 :15 2.10 15.1 YES
2-22-79 20:30 2.09 14.6
2— 22— 79 20 :45 2.08 14.2 YES 2
2-22— 79 21100 2.07 13 .7
2-22—79 2 1 * 1 5  2.06 13.3 YES
2—22 — 79 21 :30 2.04 *2 .5
2 -2 2 - 7 9 21 :45 2.03 12. 1 YES
2-22-79 22:00 2.02 11 .7
2-22-79 22 :15 2.02 11 .7 YES
2-22-79 22130 2.01 11.3
2-22-79 22 :45 2.00 10.9 YES
2 - 2 2 - 7 9  23 :00 1.99  ¶ 0 . S
2-22-79 23 :15 1.99 10 .5 YES
2-22-79 23 :30 1.98 10 . 1
2-22-79 23 :45 1.97 9.78 YES
2 -2 2 - 7 9 24 :00  1.97  9.78

A -11 4
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STORM EVENT REPORT NO . 1 2
February 28 - March 1 , 1 979

1. R a i n f a l l  Summary 
U

Total Star t Sto p
Rain fa l l

Gage in. Hour Date Hour Date

1. Castro Valle y Fire 0.64 1430 28 Feb 79 2100 28 Feb 79
Stat ion

2. Proctor School 0.59 1 500 28 Feb 79 0045 1 Mar 79

3. Sydney School -- -- -- -- --

‘1
4. San Francisco Airport 0.62 1500 28 Feb 79 2000 28 Feb 79

5. Oakland A i rport 0.71 1500 28 Feb 79 2100 28 Fe b 79

4
2. Creek Flow Summar y

D i schar ge Value  T ime Date

Ma x imum , cfs 260.1 2045 28 Feb 79

Avera ge , cfs 52.7 -- 28 Feb 79

To tal volume , f t 3 2,51 5,300 from 1430 28 Feb 79
to 0345 1 Mar 79

Pr i or to storm , cfs 1.34

Averaqe (previous 7 days), cfs 24 .5

Averaqe (previous 30 days), cfs 14 .3

A- 11 7
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3. Sampling Analysis Results

Flow Wei ghted Composite

Parameter Units Value

Chemical oxygen demand mg/L 66
Total Nitrogen as N mg/L 2.8
Lead mg/L 0.2
Chromi um mg/L <0.06 ‘

Copper mg/L 0.09
Total ortho phosphor us as P mg/L 0.18
Suspended Solids mg/L 152 r

Volatile suspended sol i ds mg/L 16

Discre te Sample

Parame ter Units Value

Date and time -- 28 Feb 1315
Ins tan taneous  fl ow rate cfs 87.8
Temperature DegC 12.2
Specific conductance ~imho/cm 120
pH -- 6.5
Settleable solids ml /L 0.4 

U

Suspended solids mg/L 148
Volatile suspended sol i ds mq/L 12
Biochemi cal oxygen demand (5 day) mg/L 8
Total col i form MPN/ lOOml l .1x 10 2

Fecal colifo rm MPN/lOOml l .5xlO 1

A- 120
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4. Observation at Samplin g Station During Event.

Nothing significant to report.

5. Observation in Tributary Area During Event. -

Noth i ng signi ficant to report.

6. Comments on Storm Event. U

1. The raingage at Sydney School was inoperable from February 17 to L
March 8.

2. Flow response at the gaging station occurs wi thin a half hour
fol l owing a change in the rainfall rate.

3. The runoff period du r ing  this storm event began wi th the first I~~

recorded r a i n f a l l  at 1430 on February 28 and ended three hours U I

after the last recorded rainfall at 0345 on March 1.

4. A flow weighted composite sample and a single discrete grab sample
were analyzed for this event.

5. Samples used in the composite sample analysis were taken at half
hour intervals from 1815 to 2345 on February 28 and from 0015 to
0745 on March 1 as indicated by X ’s on the flow plot. fU
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STORM EVENT 12 - FEBRUARY 28 to MARCH 1 , 1979 STORM DATA

RAINFALL, INCHES

CAS TRO
QIJALITY VALLEY

Titl E STAG E. F1O*.~ PATE . SArI PLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS T&II~EH STA ’UOH SCHOOL SCHOOL

2-28—79 14:00 1.52 1.34
2-28-79 *4 :30 1.52 1.34 0.01
2-28-79 14. ’.5 1.52 (.3-. 0.02
2—28— 79 15:00 (.52 (.3’. 0.01 0.01
2-28—79 (5:15 1 ,79 3.98 0.03 0.01
2-28-79 15:30 (.06 9.43 0.03 0.01 —

2-28-79 15:45 2.18 ¶ 0 1  0.02 0.03
2-28-79 lb:00 2.40 35.8 0.02 0.03
2-28—79 16:15 2.41 36.7 0.01 0.02
2-Z8-7~ 16:30 2 .42 37 .6 , 0.01 0.01
2-28-79 ¶6:45 2.43 38.6 0.02 0.01
2-28—79 17:00 2.45 0,5 0.01 0.02
2-28—79 171 *5 2.50 45,7 0.02 0.01
2-28-79 (7:30 2.56 52.5 0.03 tLC2
2-28—79 (7:45 2.61 58.5 0.04 0.02
2-28-79 *8:00 2.66 ~-..3 0.03 0.03
2-25-79 18:15 2.64 87.8 YES 0.0* 0.02
2-28-79 18130 3.0* (*3,4 0,09 0.03
2—28-7° 18145 2.06 108.8 ~ES 0.03 0.03
2-28-79 19:00 2.96 105.6 0.01 0.03
2-28—79 19:15 3.16 (35.4 YES 0.0* 0.02
2-28-79 19:30 3.05 119.0 0.0* 0.01 - -

‘2-28-7~ (9:45 2.8~. 87.8 YES 0.05 0.02
2-28-79 20:00 2.76 76.9 0.10 0.03
2-28-79 20:15 2.73 81.0 YES 0 (12 0.09
2- 2 8-79 20 :30  3 .73  2 2 0 ,~. 0.0 0.03
2 - 2 8 - 7 °  20:45 3.92 260.1 ItS 0.02 0.02 I’
2 - 2 8— 79 2 1 : 00  3 .35 l~~& ,0  0 . 0 *  0 . 0 *
2-26-70 21 :15 3.10 126.3 YES 0.01
2- 2 8- 7 9 21:30 3.04 1*7.6
2 -28 - 7 °  2 * 1 95 2.0* 97 .9 YES
2-28-7 9 2 2 : 0 0  2 .69  67.9 

U
2 - 2 8 - 7 9  2 2 : 15  2 .52 4 7 . 9  Y~ 52 — 2 8 — 7 ~ 2 2 : 3 0  2,9* 3~~.7 U 

U
2-28-70 22:45 2.3-. 30.6 YES 

‘2 - 26-7° 23100 2.27 25.3
2-28-79 23:15 2.23 22 .6  Y ES
2-2 8-79 23U 30 2.1° 20.0
2 - 2 8 - 7 9  2 3 45 2 . 16 6 .3  Y ES

-28 -7 °  2’.’ C O  2 . 12  t~~.I3- ( — 7 0  0 1 * 5  2 .10 15.1 IES
3- (—70 Ø :3Ø 2.07 *3.7

A- 122

________ I 

,. I ‘+‘.I 
C&l

—---- I- 

—

~~~~~~ 

I’



~ - - 1.” ” C  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - I
~_ 1

STORM EVENT 12 - FEBRUARY 28 to MARLtI 1 , 1979 STORM DATA
(Concluded)

RAINFALL. INCHES

CASTRO
QUALITY VALLEY

TIME STAGE . FLOW PATE, SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

3- 1-79 0:45 2.05 2.9 Y ES 0.01
3— (— 79 ( :00  2.03 12.1
3- (—79 1:15 2.01 ((.3 YES
3— 1—79 1:30 2.00 *0.9
3_ 

~—79 (:45 1.98 10.1 YES
3— 1— 79 2 :00 ( .97 9.78
3- 1-79 2 :15 (.96 9.43 YES
3- 1—79 2 :30 1.94 8.75
3- 1-79 2:45 ¶ .9 4  8.75 YES
3— 1—79 3 :00 1.92 8.11U 
3- 1— 79 3:15 1.9 1 7.80 YES
3— 1-79 3:30 1.90 7.S0
3- 1— 79 3:4 5 ( .90 7.50 YES
3 1—79 4 :00 ( .89  7.24
3 (..79 4 :15 1.88 6.99 YES
3-. ¶ — 7 9  4 :30 1.87 6 .74
3- 1-79 4:45 ( .86 6.50 YES
3— 1—79 5:00 1.85 6 .27
3- (-79 5:15 1.85 6 .27  YES
3- (- .79 5:30 1.84 6.04
3- 1-79 5:45 1.84 6 .04 YES
3- 1-79 6 :00  1.83 5.82
3- 1-79 6 : 15 ( .83 5.82 YES
3— 1-79 6:30 1.83 5.82
3- 1-79 6:45 (.81 5.38 YES
3— (—79 7:00 1.81 5.38
3.. (—79 7:(5 (.80 5.16 YES
3- 1—79 7:30 (.50 5.16
3- 1-79 7:45 (.79 4.95 YES
3— 1—79 8:00 1.79 4.95

A-123
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STORM EVENT REPORT NO. 13
March 26, 1979 H

1 . Rainfall Suninary

Total Start Stop
Rain fa l l

Gage in . Hour Date Hour Date

1 . Castro Valley Fire 2.08 0830 26 ~lar 79 2330 27 Mar 79
Station

2. Proctor School 1.84 0900 26 Mar 79 2400 27 Mar 79

3. Sydney School 1.45(a) 0900 26 Mar 79 1700 27 Mar 79

4. San Francisco A i rport 1.67 0900 26 Mar 79 2400 27 Mar 79
I.

5. Oakland Airport 1.39 0900 26 Mar 79 2400 27 Mar 79

2 . Creek Flow Summary

D i schar ge Con di t ion Value  Time Da te

Ma xi mum , CFS 513.2 0500 27 Mar 79

Average , CFS 48.7 -- 27 Mar 79

Total volume , f t 3 6 ,922 ,800 0830 26 Mar 79
2400 27 Mar 79

Prior to Storm , CFS 0.539

Average (Previous 7 days), CFS 0.889

Averaqe (Previous 30 days), CIS 3.26

(a) Compl ete record not a v a i l a ble

L 
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I.

3. Sampling Analysis Results

Flow Weighted Composite

Parameter Uni ts Value

Chemi cal oxygen demand mg/I 118

Total nitrogen as N mg/L 3.7 U

Lead mg/L 0.4
Chromi um mg/L <0.06

Copper mg/I 0.06

Total ortho phosphorus as P mg/L 0.35

Suspen ded solids mg/I 136 r
Volatile suspended solids mg/L 72

Discrete Sample

Parame te r Units Value

Date and time -- 27 Mar 0815
Instantaneous flow rate cfs 215 .5
Temperature DegC --
Specific Conductance pmho/cm 120
pH -- 6.4
Settleable solids ml/L 0.4

Sus pende d sol i ds mg/ I 216
Volatile suspended solids mg/L 62

Biochemi cal oxygen demand (5 day) mg/I 9

Total coliform MPN /lOOml 1 .lxlO 6
- Fecal colifo rm MPN/lOOml 4.6x104

A-13l
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4. Observation at Sampling Station During Event.

Nothing significant to report.

5. Observation in Tributary Area During Event.

Nothing significant to report.

6. Comments on Storm Event.

1 . The total rainfall for this event was more than 1.25 inches.

2. Com p le te r a i n f a l l  recor ds for th i s storm event for the ra i n gage at
Sydney School are u n a v a i l a b l e  due to ra i ngage mal fun c t ion . Ra i n-
fall records for this ra i ngage are available through 1 700 March 27.

3. Flow response at the gaging station occurs within one half hour
fol l owInli a change in the rainfall rate.

4. The runoff period for this storm event began at the first U
,

recorded r a i n F a l l  at 0830 on March 26 and ended at 2400 on
March 27.

5. A flow wei ghted composite sample and a single discrete grab sample
were analyzed for this event.

6. Samples used in the composite sampl e analysis were taken at halt
hour interv als from 1 000 to 1 700 and 2130 to 2400 on March 26
and from 0030 to 1 030 on March 27 as indicated by X ’ s on the
flow plot.

A- 13 2
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STORM EVENT 13 - MARCH 26-27, 1979 STORM DATA

RAINFALL. INCHES

CASTRO
QUALITY V ALLEY

TIME STAGE , FLOW PATE, SAMPLE FIRE PPOCTOP SIDNEY
DATE OF DAY FEE T CFS TA I~EN STATION SCHOOL SCHOOL

3-26-79 8:00 1.35 0.539
3-26-79 8:15 1.36 0.570
3-26—79 8:30 1 . 3 7  0 .6 0 1  0 .02
3-26-79 8:45 1.38 0.633 0.04
3-26—79 9100 1.39 0.666 0.03 0 . 0 3  0 .02
3—~~ -79 9:15 1.37 0.601 0.03 0.03
3~.2~~.79 9130 1.37  0 .60 1 0 .0 1 0 .01
3-~~-79 9:45 2.64 61 . 9
3-26-79 10 :00 2 . 45 40.5 Y ES
3-26-79 10 :15 2 . 1 3  16.6 0.01
3-26-79 10 130 2 . 0 4  12 . 5  125
3-26-79 10 45 1 .9 2  8 . ! !  0.0!  4
3-26-79 11 : 00  1.26 6 .50 YES
3-26-79 111 1 5  1.80 5.16 0.02
3-26-79 111 30 I . ? ?  4.54 YES 0.0!  0 .02  0

)3-26-79 11 : 45  1 . 7 1  3 .4 8
3-26-79 12100 1 . 71 3.48 YES
3 26-79 12:15 1.77 45..
3-2 6-79 12 130 1 . 0 1  5 .38 y ES
3-26-79 12 :4 5  1 . 8 0  5 . 16
3-26-79 13:00 1.80 5.16 YES
3-26-79 1 3 1 1 5  1.76 4.35 U

3-26-79 13:30 1 .71 3.48 YES 0.0!
3-26-79 13:45 1.66 2.74
3-26 79 14:00 1.62 2.25 YES
3-~’6-79 14:15 1.60 2.03
3- 2 6 - 79  l..130 1.53 1.82 YES U

S 26- 79 14i..5 ! .5~ 1.65
3 - 7 6 - 7 9  15 :0 0  i . cs 1 4 1  YES
3 2 6 79 15 :1 5  1 . 5 2  1 . 3 4  0 .0 2  0 .0 !  0 .0 !
3-26- 79 15:30 1 . 49 1.1.. YES 0.02 0.02 0.01
3 26-79 IS:.5 1 .49 1 .14 0.03 0.02 0.02
1-26-7 9 ¶ 6 : 0 0  t . ’.9 1 .14 SES 0.02 0.03 0.03
3-26-7~ 16:15 2.16 ¶ 8 . 3  0 .0 1  0 . 0 1  0.02
3-2 6-79 16130 2.72 71.7 SF5 0.0! 0.0!
3 Z~ - 7 9  1 6 I . . 5  2.57 53.7
3-2 6-79 17100 2...5 40,5 SES
3-26-79 18100 1.23 ~~~~
3 2 6 - 7 9  1811 5 1.03 5.82
3 2 6 - 7 9  18:30 1. 79 01 , 95
3 2e ’ -~~~ IOI’SS 1.7.. 3,95 0.0!
3 16-79 19:00 l . 6 Q  3 . 1’  0.0 1

I’ 

I 
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STORM EVENT 13 - MARCH 26-27, 1979 STORM DATA
(Continued)

RAINFALL , INCHES

CAST RO
QUAUTY VAU.CT

TItlE STAGE. FLOW RATE , SAMPLE FIRE PPOCTOP SIDNEY
DATE OF DA Y FEET CFS TAKEN STATION SCHOOL SCHOOL 

‘

3-26-79 *9:15 1.66 2.74 0.0! 0.01
3-26—79 19130 1.62 2.25
3-26-79 ¶9145 1.60 2.03
3—26—79 IDsOD 1.59 1.92 0.02
3-26-79 20115 1.S8 1.82 0.01 0.0*
3-26-79 20:30 1.58 1.02 0.03 0.01 0.0!
3—26- 79 20:45 1.62 2.25 0.02 0.02 0.02
3—2 6-79 211 00 1.73 3.8! 0.03 0.03 0.02
3—26-79 2 *11 5 2.32 29.0 0.04 0.04 0.02
3—26—79 21:30 2.66 66.7 YES 0.04 0.02 0.03
3-26-79 21:45 2.8* 83.7 0.02 0.03 0.04
3-26-79 22:00 2 .95 * 04 .0  YES 0 .0*  0.02 U
3—26-79 22 :15 2 .99 110 .4  0.01 0.0 !
3-26-79 22:30 2.74 74 .3  YES 0.0 1
3-26-79 22 :45 2.52 47.9  0.01
3-26-79 23:00 2.34 30.6 YES
3-26-79 23 ’ 15 2 .19  20.0
3-26—79 23:30 2.05 *2.9 YES
3-26-79 23:45 1.97 9.78
3 26-79 24100 1.89 7.24 YES
3-27-79 0:15 1.84 6.00
3-27-79 0:35 1.80 S I l O  YES 0 .0 !  U

3-27—79 0 :45 1.76 4.48 0 .0 1
3-27—79 1:00 1.74 4 . 19  YES 0 .0 !  0.0 !
3-27-79 1 1 1 5  1.71 3.70 0.0!
3-27-79 1130 1.79 4 ,82  YES
3-27-79 1:45 1.99 10.5 0.03 0.0!
3- 27-79 2 :00 2 .0 5  1412 YES 0.05 0.03 0.02
3-27-79 2:15 1.97 9.78 0.04 0.06 0.04
3-27-79 2:30 2.17 18.8 YES 0.04 0.03 0.02
3-27-79 2:45 3.07 121.9 0.05 0.03 0.05
3.27-79 3 :00 3.06 120.4 YES 0 .06 0 .06 0.05
3-27-79 3:15 3 . 42  * 77 .6  0.09 0.06 0.05
3-27-79 3:30 3.44 161. 0  YES 0.09 0.04
3-27-79 3 :45 3.54 *98 .5  0.0 !  0 . 0 1  0 .06
3-27—1 9 4:00 3.73 229.4 YES 0.04 0.0* 0.0!
3-27 -79 4 :15 3 . 14  132 .3  0 .40 0.02 0.04
3-27-79 4 :30 2.86 90.6 YES 0.0 1 0 .25  0.07
3 27—79 4:45 4.05 205.3 0.07 0.08
3-27-79 5 : QQ 5 .7 1  5 13.2  YES 0.04 0 .0 !  0 . 0 1
3-27-79 5:15 4.04 279,3 0.02 0.0! 0.0*
3-27-79 5130 3 . 2 Y  14 5 .0 YES 0.06 0 .02 0.02
3-27-79 5:45 3.37 *69 .3  0.52 0 .07  0.04

~~ A- l34

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _



• I ’ ‘~~~‘~~ A*.~~w~l ~~~~~~~~~~~~

~ U ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

STORM EVENT 13 - MARCH 26-27. 1979 STORM DATA
(Continued)

RAINFALL, It1CH ES

CAST RO
QUALITY VAL LEY

TIME STAGE, FLOW RATE . SAMPLE FIRE PROCTOR SIDNEY
DAT E OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

3-27-79 6 :00 3.37 169.3 YES 0.01 0.03 0.03
3-27-79 6:15 3.83 245.3 0.0! 0.0! 0.0!
3-27- 79 6 :30 3 .39 172 .6 YES 0 .02
3-27-79 6:45 3.14 132.3 0.02 0.0! 0.01
3-27-79 7:00 2.76 76.9 YES 0.02
3-27-79 7 :15 2.57 53.7 0.01
3-27- 79 7 :30 2.46 41 .5  YES 0.0 ! 0.04 0.02
3-27- 79 7:45 2 .44  39.5 0.01 0.07 0.10
3- 2 7 - 7 9  8:00 3 .04  117.6 YES 0.01
3-27-79 8:15 3.64 2 15.5  6.0!
3-27-79 6:30 3.00 112.0  YES 0.0!
3 2 7-79 8:.+5 2.70 69.!
3 - 2 7 - 7 9  9 :00  2 .52  47 .9  Y E S
3-77-79 9:~~5 2.42 37.6 0.02
3- 2 7- 7 9  9:30 2 . 3 4  30.6 YES 0.07 0.05
3 - 2 7-79 9 :4 5  1.29 26.0  0.06 0 .04
3 27- 79 * 0 : 0 0  2 . 4 7  4 2 . 5  YES 0 .03  0.04
3-2 7-79 1O :t 5 3.35 166.0
3-27-79 *0:30 3.03 116.2 105 0.01
3- 17-79 10 :4 5 2 .76  76 .9  0 .01
3-27-79 1 1 :0 0  2 .48  43 .6
3 -2 7 -7 9  11:15 2. 4 ! 36.7
3 - 2 7 - 7 9  * 1 :3 0  2 .3-. 30.6 0.05
3 - 2 7 - 7 9  * 1 : 4 5  2 .2 6  2- ..6 0 .0*  0 .0*
3 2 7- 7 9  12 :00 1.19 2 0 . 0  0.01 0.04
3 - 2 7 - 7 9  12 : 15  2 . 2 3  2 2 . 5
3-77-79 *2 :30 2.27 2 5 . 3  0 .0 !
3-27—79 12 :45 2.30 27.5
3-27-79 13:00 2.3. 30.6 *

3-77-79 ¶ 3 : ~~5 1 . 2 ?  2 6 . 7
3-27-79 *3 :30 1.23 22.5
3-2 7-7~ 13:..5 2 .18 19.’.
3- 2 7 - 7 9  * 4 :00 2 . 12  16 . 1
3 2 7 - 7 9  I..:I5 2 . 1 0  15. 1  0 .0*
3 17 79 1 4: 3 0  2 . 0 9  1’..6 0 . 0 *
3.27-79 14:..S 2.07 *3.7 0.0! 0.01
3-77-79 15:00 2.06 13 3
3-27-79 15 :15 2.04 12.5
3 17-79 15:30  2 . 02  1 1 .7
3 - 2 7 - 7 ~ J5 :’ .5 1.00 10. 9
3-27-79 16:00 1. 99 10. 5
3- 27 - 7~ 16:15 1 . 97 9 ,78 U

3 - 7 7 - 7 0  16 :~~0 1. 06 9 .43 0. 04
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STORM EVENT 13 - MARCH 26-27, 1979 STORM DATA
(Concluded)

RAINFALL , INCHES

CASTRO
QUALITY VAL LEY

TIME STAGE, F LOW RATE,  SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

3-27-79 16’45 1.94 8.75 0.06
3-27-79 17100 1.92 8.11 0.08 0 .03  0.0!
3-27 -79 17 ’ 15  2 . 2 7  25.3 0 .03  0 .0 5
3-27—79 17.30 2.62 59.6 0 .0 *  0.05
3-27-79 17:45 2.97 107.2 0.02
3- 2 7— 79 18’OO 3.32 161 .2
3-27-79 t B ’ l S  3.09 124.6
3-27-79 18:30 2.86 90.6 0.01
3-27-79 18:45 2.63 60 .8
3-27-79 *9:00 2.40 35.6
3 - 27 - 79  I9’ lS 2.33 29.8
3 - 2 7 - 7 9  19:30 2.27 25.3
3-27-79 ¶9:45 2.20 20.6 0-

3-27-79 20:00 2 .13 16.6 0,0*
3-27—79 20~ l5 2 . 12  16.1 0.0 1
3-27-79 20’30 2.10 15 .1 0.0!
3-27-79 20145 2.09 *4 .6 0.0 1
3-27-79 21:00 2.07 13.7 0.0! 0.0*
3-27-79 21 :15 2.13 *6.6 0.01
3—27—79 21:30 2.19 20.0 0.01 0.0*
3—27-79 21:45 2.24 23.! 0.02 0.01
3—27-79 22:00 2.30 27.5 0.01 0.02
3—27-79 22:15 2.40 35.8 0.0! 0.02
3-27-79 22:30 1.50 45.7 0.01 0.02
3-27-79 22:45 2.60 57.4 0.0!
3-27-79 23100 2.70 69.1 0.01 0.0*
3-2 7 - 79 2 3 ’ t 5  2 .6 5 63 .1  0 .0l
3-27-79 23:30 2.61 58.5 0.02 0.0!
3-27-79 23 :4 5 2 .56  52 .5
3-27-79 24:00 2.51 46.8 0.: I

4- 1 36
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STORM EVENT REPORT NO. 14
Apr il 23. 1979

1 . Ra i n fa l l  Summary

Total Sta rt Stop
R a i n f a l l  - - — - -- --

~~~~~
- — - - — -~~~~~~~~~~~~~~~~~~ -

Ga ge i n. Rou t ’ Date Hour Date 1
,;

1. Castro Valley Fi r e  0.09 O3l~’ ~3 Apr 79 0345 ~‘3 Apr 79Stat i on

~~~. Proctor School 0.09 
- 

0400 ~‘3 Apr 79 0430 ~‘3 Apr 79 * -

3. Sydney School -- -- -- - -  - -

4. San Francisco Airport 0.21 0300 ‘3 Apr 79 0500 :~$ Apr 7~
5. Oak land Airport 0. 14 0400 ~ Apr 19 1000 1$ Apr 7’)

2. Creek Flow Surmia ry

Disch a rqe Condit ion Va lue Time Da te

M~i~ HflhIflr , CFS 45. 1 0445 ~‘3 A~’*• 1’~

Average . Cl S . ~l — — ,‘ Apr 7~
Total vol uure , ft3 1 36,000 from 031 5 ,‘3 Apr 7’~

tc’ 0730 ~3 Apr 7~~)

Pr ior  t o  Stonir . (‘I S ~~~,

4v~r *~ie (Previous &l1rv ’- )  , CF S 0.~15()

Avo raqe (Previous 30 days) , CFS 4 .

t 
_ _ _ _ _ _0 7*  - ~~~~~~

I -- _ _ _ _ _

I -~~~ ~~~~~~ ~~~~~~ - 
- ‘ - I

~~~~~~~~~ 
- --
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3. Sampling Analysis Results

Flow Weigh te d Composite

Parameter Un it s Value

Chemical oxygen demand mg/L 298
Total nitrogen as N mg/L 9.1
Lead mg/L 0.8
Chromi um mg/L <0.06
Copper nrg/L 0.10
Total ortho phosphorus as P mg/I 0.37
Suspended solids mg/I 528
Vola ti le sus pen ded sol ids  mg/L 1 52

Discrete Sam p le U

Parameter Un i t s  Value

Date an d t ime -- 23 Apr 0800
Ins tan taneous fl ow rate cfs 1 .4 1
Temperature DegC 13.3

Specific conductance pmho/cm 180

pH -- 6.3

Sett lea ble sol ids mL/ I ‘-0.1
Suspended solids mg/L 16

Volatile suspended solids mg/L 12

Biochemical oxygen demand (5-day ) mg/L 7

rotal coli fornr MPN/100 mI ‘-‘2.4 x 106

Fecal col iforn* MPN/100 mL 4.3 x

A-l 4l 
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4. Observations at Samp ling Stat ion During Storm Event.
Nothing signifi cant to report.

5. Observations in Tributary Area During Storm Event.
Nothing si gnificant to report.

6. Coni’nents on Storm Event.

1 . The raingage at Sydney School was inoperable during this storm
event .

2. The raingage at Castro Valley Fire Station appears to be offset
one half hour ahead of the rainqage at Proctor School .

3. Flow response at the gaging station occurred wit hi n one half hour
of the start of recorded ra i n f a l l  a t Pro ct or Scho o l .

4, A flow we i ghted compos i te sample and a d l cc , 1 1t.c jrab sample were
analyzed for th i s storm even t .

5. The samp l es used in the composite sample analysis were collected
a t hal f hour i n tervals  from 0430 to 0700.

*1— 
.~~~~~~~~~~~~~~~~~~ . 1~~~~~~~~~~~~~~~
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~~~ *U,* . * 1 - ~~~~~~~~~~~~~~~~~~~~ -.
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STORM EVENT ‘14 - APRIL 23 , 11979 STORM DATA

RAINFALL. II~~~ HES

CASTRO
QUALITY VALLEY

TIME STAGE, FLOW RATE . SAMPLE FIRE PROCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

4—23—79 3:00 1.33 0.552
4-23—79 3:15 1.38 0.769 0.01
4—23—79 3:30 1 .43 1.05 0.06
4-23-79 3:45 1.47 1.31 0.02
4—23—79 4:00 1.52 1.70 0.06
4—23-79 4:15 1.53 1.78 YES 0.02 U

4-23-79 4:30 2.20 20.6 YES 0.0*
4-23-79 4:45 2.50 45.7
4-23-79 5:00 2.26 24.6 YES
4-23-79 5:15 2.08 14.2
4-23-79 5:30 1.95 9.08 YES I -

4-23-79 5:45 1.90 7.50
4-23-79 6:00 1.81 5.36 YES
4-23-79 6:15 1.76 4.48
4-23-79 6:30 1.71 3.78 YES
4-23-79 6:45 1 .67 3.26
4-23-79 7:00 1.63 2.77 YES —

4-23-79 7:15 1.60 2.44
4-23-79 7:30 1.57 2.14
4-23-79 7:45 1.54 1.87
4-23-79 8:00 1.53 1.78 

I

4
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STORM EVENT REPORT NO. 15
Apri l 26, 1979

1. Rainfall Summary 
-

‘

Total Start Stop
Rainfa l l

Gage in. Hour Date Hour Date

1. Castro Valley Fire 0.35 0845 26 Apr 79 1315 26 Apr 79
Station

2. Proctor School 0.37 0500 26 Apr 79 1715 26 Apr 79

3. Sydney School — —  — -  -- -- --
4. San Francisco Ai rport 0.31 0800 26 Apr 79 1600 26 Apr 79

5. Oakland Airport 0.11 0800 26 Apr 79 4400 26 Apr 79

2. Creek Fl ow Summary

Discharge Condition Val ue Date

Maximum , CFS 148,0 1100 26 Apr 79

Average, CFS 17.7 -- 26 Apr 79

Total vol ume , ft 3 971 ,700 from 0500 26 Apr 79
to 2015 26 Apr 79

Prior to Storm, CES 0.552

Average (Previous 7 days), CFS 0.867

Average (Previous 30 days), CFS 3.68
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3. Sampling Analysis Results

Flow Weighted Composite

Parameter Units Value

Chemi cal oxygen demand mg/L 133

Total nitrogen as N mg/L 5.5

Lead mg/L 0.70

Chromi um mg/L <0.06

Copper mg/L 0.08

Total ortho phosphorus as P mg/L 0.32

Suspended sol ids mg/L 298
Vola tile suspended solids mg/L 88

Discrete Sample

Parameter Un i ts Value

Date and Time -- 26 Apr 1430

— Instantaneous flow rate cfs 2,00

Temperature DegC 17 .5

Specif ic conductance jamho/cm 140

pH -- 6.6

Settleable solids mL/L <0.1

Suspended solids mg/L 49

Volat ile suspended solids mg/L 20

Biochemical oxygen demand (5-day) mg/L 8

Total col i form MPN/lOO mL 2,0 x lO~
Fecal colifo rrn MPN/100 mL 3.0 x 102
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4. Observat ions at Sampling Station During Storm Event.

Nothing significant to report ,

5. Observations in Tributary Area Dur ing Storm Event.

Nothing significant to report.

6. Comments on Storm Event.

1. The raingage at Sydney School was inoperable dur ing this storm
event.

2. The raing age at Castro Valley Fire Station appears to lead the
raingage at Proctor School by approximatel y 45 minutes.

3. Flow response at the gaging station occurs within one half hour
of t he chan ge i n ra in f a l l  ra te .

4. A flow weighted composite sample and a discrete grab sample were
anal yzed for this event.

5. The samples used in the composite sample analysis were col l ected
at ha l f  hour i ntervals  from 0930 to 14 30 .
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STORM EVENT 15 - APRIL 26, 1979 STORM DATA

RAINFALL, INCHES

CASTRO
QUALITY vALLEr

TI tlE STAGE , FLOW PATE, SAMPLE FIRE PR OCTOR SIDNEY
DATE OF DAY FEET CFS TAKEN STATION SCHOOL SCHOOL

4-26-79 4:00 1.33 0.552
4-26—79 5:00 1.33 0.552 0.01
4-26—79 6:00 1.32 0.515
4-26-79 7:00 1.33 0.552
4-26—79 6:00 1.38 0.769
4-26-79 8:45 1.43 0.833 0.06 0.01
4-26—79 9:00 1.67 2.83 0.03 0.01 S

4—26-79 9:15 2.17 18.8 0.01
4-26—79 9:30 2.39 34.9 YES 0.04
4-26-79 9:45 2.55 51 .3 0.02 0.04
4-26-79 10:00 2.44 39.5 YES 0.06
4—26-79 10:15 2.22 21.9 0.08 0.01
4-26—79 10:30 2 .18  19.4 YES 0.04
4—26—79 10:45 3.06 120.5 0.01 0.05
4-26-79 11 :00 3.24 148.0 YES 0.01 0.06
4-26—79 11:15 3.03 116.2 0.01 0.04
4—26—79 11:30 2.92 99.4 YES 0.01
4-26-79 11:45 2.51 ‘.6.8 0.01
4—26—79 12:00 2.31 28.2 YES
4—26—79 12 :15 2.15 17.6
4-26—79 12:30 2.02 11.7 YES 0.01 0.01
4—26-79 12:45 1.92 8 .11
4-26—79 13:00 1 .89 7.24 YES 0.01
4-26—79 13 :15 1.96 9.43 0.01 0.01
4-26—79 13:30 1.99 10.5 YES 0.01 H4—26-79 13:45 2.05 12.9 0.03
4-26—79 14:00 2.23 22.6 YES
4—26-79 14:15 2.14 17.1
4-26-79 14 30 2.00 10.9 YES I ’

4-26-79 14:45 1.90 7.50
4—26—79 15 :00 2.14 17 .1
4—26-79 16:00 1.77 4.65
4-26—79 17:00 1.64 2.89
4-26-79 17 :15 1.62 2.66 0.01
4-26—79 18:00 1.55 1.96
4—26-79 19:00 1.49 1.46
4—26—79 20:00 1.45 1.17
4—26-79 21 :00 1 .42 0.985
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