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DAIBITE € =---  CARROLL RESERVOIR DAMSI?E 0 - BARROLL RESERVOIR
survey October 1916 Survey Ootober 1916

T N R R e L R o S Bt : : : 032§°1L__'
JEB ! gontour ATET icre Jeeg@iﬁ;ﬁion Galls Depth ; Contour , Area Acre Feet ;nllion Gallons
‘ 0 i W5 ‘s 0r i 0 | 0 : 206 i 3 T 0
o 5 et R Sl 0 6.5 2 T e 20 645
20 § 225 : 10.5 ; <hi ; 29, 20 : 226 : 10,5 : 91 : 29.7
B L REEE T e 271 88. 3 BN G P 88.5
40 § £45 § S50 i 679 § 221.5 40 : 245 : 56.1 : 679 ; 221.3
50 : 255 i 11.5.0 : 1,535 : 500, 2 50 : 266 : 116.0 ': 1,686 : 600.2
60 ; 265 ; 235.7 : 3, 279 i 1,068.5 60 ; 265 : 233,7 : 3,279 : 1,068.5
70 ; 275 i 350,9 : 6,202 : 2,020.9 70 E 276 ; 360.9 : 6, 202 : 2,020.9
G ; £85 ; 555.5 ; 10,634 5y465,1 80 : 285 i 535.6 : 10,634 : 8,46b.1
Sl 295 : 751.0 17,066 2 5,561.0 90 § 25 i 1.0 : 17,066 : 5,661.0
100 § 205 i 1,029.2 3 25,967 i 8,461 ,4 | 100 § 305 : 1,029.2 i 25,967 § 8,461.4
11C 715 ' 1,37 7,699  :  12,264.3 110 216 1,4%.1 37,699 12,284.3

Bt P - 3 F - T F - Ty T T T ...-.....-.---.u“..--.-'ﬂ-.--.-----I.ﬂ---.----.--nI-.'.II-.--.--;

P -~ e A 2 - - J. - - ""'-‘ - e T - - 2 -
Demsite A is 12‘-90 LCCyv NN SLYXrean fron Densite C,

Damsite A 1s 1200 feet up stream from Dgmsite O.
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CARROLL RESEXVOIR

DAMSITE A OARROLL RESERVOIR

J——
e ——— g

Internoleted from 01ld Velue = Survey of 1914,
Interpolated from 01d Value - Survey of 1914.

________ ;-_ - ; =2 o ; C&P&City : B Ty et ittt e L e
: - - $ . | : s $ Capacity
yepth : Contour ATe:s « Acre reet ¢ Lillion Gallons !_ . . - . .
: : : : | Depth : Contouwr : Ares : Acre Feet :Million Gellons
o s 25 0t 0 0 | : : : :
- - - f ! 0 : WS : 0 : 0 : 0
10 : 225 4,2 : 2448 8.1 : - : : ;
: . 10 o 226 . 4.2 . 24.8 8.1
20 : 255 285 158.5 51.6 T g : A3
; : 20 " 3 o : -
(0 b4 i 159 0 H 1.656. 2 555, o 30 - 246 H 68,0 H 611.0 - 199.1
. - - F A IS LS - i Oe Jde . . . :
s 4 40 . 255 . :15”00 . 11655.2 . 55502
50 i 265 224,3 :  3,443.0 1,121.9 . s : .
e : 50 e 265 b4 224.5 b4 5y443%0 8 1.12109
60 : 275 333.6 : 6,282.8 2,051,0 ; : : .
. e 60 4 275 . 558(6 . 6.258.8 2 2,05100
70 : 285 496.,8 : 10,385.0 3,5384.0 - : : ' ¢ ; |
o & 741.0 e 16 49 5 5 74 70 - 285 $ 496.8 b4 10.585.0 S 5'584.0
SO s 2. 5 e @ o -V y= 50 ’ 5 -8 '= H H . e
. : i e - S RrEaly $ GRmauke 80 B 295 . 741.0 . 16,498.5 b,374.,4
o o O F9) ’ Je - 3 . ° ’ . 4 e H s
N : il S $ i : 31leacin 90 . 306 ¢ 1,003.1 . 26,663.2 8,326.5
OC 2 oLlo 'S " - S ' Ce H Ly - s . H .
- s 100 4 515 3 1. 507.9 4 361066.0 4 11'752.1
_______ -n-----u----;--n----n--;nun-n--n-u--;nn---n--a-n-n;.un-nu-nn.n.n.n,
PDemsite 4 is 1200 feet up streem from Damsite C.

Damsite A is 1200 feet up stream from Damsite C.



DALISTITE A

CARROLL RILSERVOIR

Swrvey October 1916
I S 5 b T Gapaatiiy i R
Depth Contour Ares Acre Feel -.:-I.iillion Gellons
0 : mE s e 0. 0
10 25 : 4:5 20 645
20 3 28 U 18.2 A 45,0
30 i 245 § 47,8 ; 2 § 150.5
40 ; 255 : 105.6 ; 229 i 400,5
50 : 265 § 223, 5 § 2,875 ; 936.8
60 275 ; 33947 § 5,691 ; 1,854,4
70 § 285 : 5234 5 ; 10,007 : 5,258.8
80 ; 295 ; 73746 : 313 i 5,515.6
20 : 205 § 1,014.9 : 25,075 : 8,170.7
100 515 1,301.6 36,657 11,944,.7
Demsite A is 120 feet up stream from Demsite C.

5
Q;ﬁﬁ‘ Uﬁﬁ)

IR
Qﬁ{‘\ Wy*
DAMSITE A - CARROLL RESERVOIR

Survey Ootober 1916.

: : : Ospacity
Depth :1contour Amea Acre Feet E,lnll:lon Gallons
> . MmN ° 0 & 0
10 E 226 : 4,3 : 20 § 6.6
20 : 286 18.2 132 - 43,0
0 ;M : 4.8 : 62 . 1605
40 ; 2656 : 106.6 i 1,229 : 400,56
5O - 266 : 2885 2,876 - 986.8
60 : 276 : 339.7 : 5,691 : 1,854.4
70 : 286 f 523.b E 10,007 E : 3,258.8
80 f 296 . 787.6 : 16,33 ; b,381b6.6
90 i 2056 : 1,014.9 : 26,0756 : 8,170.7
100 ; ab : 1,301.6 : 36,667 i 11,944.7

.
B s T S A S S S E R Ea AR EE S S SN NS EnEEERERNREEE

Damsite A is 1200 feet up stream from Damsite C.
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SAILI DIEGUITO RESERVOIR

Survoy 1ovel9l7

ARBWA AHD CAEZACITY TABLE

s ToSrEnEoaImIAETAEREEREE bt - F 3 -3-F -ttt A g =]

: Oaggoit§
~0T0e 4 -_af' & Se

Depth . Contour Area :

o : 200 t . 000 3 0,00  : 0,00

$ 3 205 : 035 - 0,88 - 0.29
10 : 210 - 1,86 s G40 : 2,09
15 2%% $ 4.28 : 25.58 : 17.32
2 P2 - J o406 - 2:60 © 19,
55 : 225 : iBeB8 1 1Rl 32 480
30 ¢ 230 - 22460 : 217,55 : 70,89
- SO . 235 H 200¢99 . 351.55 o 114.55
a0 o 235 . 29 .45 % EBZQEZ -4 :]'-.035 og‘s
'y 207 e 30e1d : 418, $ 306 .
98 258 s 58.;8 : iBS.gg s %gg.gg
an 3 209 3 4].e03 - 96. - .
40 240 s 44,24 s 539.00 - 175.64
41 g&l - zﬁog7 s ggé.gg s 132.%3
42 2 : Q037 $ 2e $ 206G
43 245 - 22.55 - 683.2% s gfg.gg
44 244 s .02 - 737 s .
a5 245 : 58.00 - 793.76 $ 258,65
45 . 2406 H 61l.13 H 853.33 H 278.06
47 24T : 62.56 s 915,17 s 298,21
48 248 p4 68015 980.55 H 319 051
49 A9 s 7179 1050,50 s 342,31
50 250 H 75020 1123.99 H 565085

3 :

¢ Y F-% & PS8 £ 3 S-3 R E -1 -% A-r 2=

a8 A% 8 AW s

-3 -3 S22t -34S 3 -3 s EEssEETOaCENoOEsrREEEnEDEEEE
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e

D

"
4

Y

Yo have noasurononts

454 1

Caloulation of Carroll on¥o Yleld

for dralnoge ores bolow Famo Do

Octe 1316

The drainogos arce o Jollows:

arroll Damsite

B = 110 8qe Ils Rosorved to Voloan

= 56 Bqe mi,
= 28 n 14 _

= 112 = 196 0qe mie OCarroll bolow I2mo.

mart of D = negative absorption aren Han faugual = Ge2 SQelle
= 4000 LoXres

A 1911-12 to d=te Jthe IAATIN

3 1900006 ™ " Pamo

c 1914 -15 only uejito
ArBeC4 Dl 1911-12 to date farroll Dam



Jralnages L & O are quiteo similer in

gharacteristics - 500 Yge 3 fox study

of ruotios and ilnterpollatlions of "' medeo

Tor 1914=15,

This shows = averaje=-
> 75,5 of arners

8.8 of Zamo (B)
- 50> off Namona = (4)

tny

reinaze aro2 "DT is low and rolliny and

has 2 large evaporation ares "ET ingluded

This ghowe ol avoraze that-

D= 200> x A

gsay 225 of 3 when D is less than 05,000 £t aunuﬁlly

- " 50‘3 Of :)' 14 :_; 1" ovor
= "™ 9050f 3 " 3

In this way O arec is intorpollated por note "bH"

"

T ovoy 100,000

n
4 J

n
o

Intorpollation Jue jito Yebe 1-7 incle 1915.
“0Ce £t days.
larnors Zaun0 vonta eric Cuejito
1.7 2401 1572 750 320 5y
7-28 8301 8373 2L71Y 1037
28e9;5 3067 B4 o5jot 1357
1915 75 B8e8,: 50,
:.?;oan
Fohe 21,200 = 14,400 4720 2687
12.";:’ 18.6 v 57’
nreh 9,650 7,500 1530 260
- . .B 4.‘.8 27.5
ADT, L, 670 4 860 631 397
13 15,600 13,600 1910 390
6o e 58
June 2,240 2,800 70 139
Ceid: A 200..
July 458 959 b ¢
- 1914
Oate 69 35 0 0
HOVe 78 125 5 0
Dose 341 a7 8 0
19016,
Jan, 5940 4320 2700 726
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soapon 1910~16
season 1915-14

BIRRTE Y T L D N § roe8ing
3 ) 5] N 5 BRI llonth Sto, lorie Pamo Guejito Rore inder Total TLosses Carroll
onth Sta. aric “ano Gue jito Remainder Total Lomses (arro N R
: & i Octe 1 163 0 0 163 1563 0
Jet. O 6 0 0 6 6 0 flove p | 316 G 0 322 382 0
{0V e 3 198 0 0 201 201 0 DCe 2 n44 40 (D) 40 82A 485 334
J0Ce 5 279 » 0 284 283 2 Jan, 20877 113857 o 11000 ¢ 10177 257613 ﬁO 267513
Jan. 840 5070 a 30 b 720 6800 2410 4390 Tobe 4330 19601 a2 1800 (b) 4630 30561 5054 25527
T8l 1550 8600 =a 830 ¢ 1820 12700 0 12700 I'ntre 1888 11270 =2 900 ¢ 2150 16807 G 16207
4 5 L, 2490 @ 136 b 280 2949 549 2400 Apr, 647 5417 =2 J80 e 457 6801 3 0 §§01
AT 5 1620 8 80 © 180 1880 o075 1210 ray 191 3115 =a 200 B 530 4036 660 oazo
oy 3 1100 = 50 D® 120 1273 578 695 June 50 1638 =& B85 Db 2380 2003 671 13,'?3
June o 522 0O Db 60 582 558 24 July 6 894 o 40 H» 100 1040 788 252
July 0 20 0 0 20 20 0 Auge 2 584 & 10 0 596 594 0
AUZe 0 6 0 0 6 6 0 Septe 0 = 300 0 0 300 208 3
JO7G @ 0. 6 0 0 3] 6 0 =
SO 19820 1466 o180 DROL SIAZ0 38, 200 157,889 14,461 109,906 520,466 9,007 311, 449
x = Uptimatod % d
B C
. secson 1914«1D a = 507 of Sta liaria 8.8 of Pamo & 7.5/ of “arner, averajed-
b = 200 of A and 22: of B, uveragod-
Jcte 0 3% =x 0 0 35 30 0 -
“OTVe 5 125 = 0 0 130 130 0 ¢ = computed or deduvced, assuminy no lossces in "IF
J0Ce 8 397 = 0 0 . 406 405 0
Jen. 27090 43520 = 726 b 14.00 9146 2876 G270
‘20 4720 14400 2687 c o193 25000 0 25000
INre 15350 7600 360 o 20 9410 0 9410
ay 1310 15600 980 ¢ 3300 19800 0 19800
Juno 70 2600 139 D 330 3339 1579 1760
July 51 959 = 0 0 964 910 b4
l0Ze 0 869 = 0 0 569 bl6 b3
septe. 0 202 X O 0 202 238 0
11580 49800 5299 10685 668& 70620
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1918~15

S0
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LOBBOG

caun

min

1911-12
Tosaes

conth

01
1.03
5499

163
oR2
4.85

«96
Lled0
SelS

ab
130
400

201
8%

)

125
345

{
€

dO0Ve

JOC.

Jote

18.70
1,33
177

0
5034
0

242:1.0
549

38
1295
697

b

471,
290
2999

Jane
Fgb,
AL e

"y
-

« 28
ol5
0

0
666
671

44,00
2409
0

1579

676
o706
56H8

743
506
161

1790
680
522

ADPY e
June

10

01

788
596
298

0
97
o 04

910
616
252

172

July
SU_Dto

Losoos

Thoge resultas ignore 2 voaryiny vater plane and
aimply record that so much water wae. ctopped and
foiled to arrive each so2gon at Carroll Dam gite.

Time ovaporatlion can be gotten at by & study of
the varistion of tho water planes--znd crediting
the early losses to recharping--_.ome effootz of loeal
rainfall etce, can bo fijured. Ior the purpose of
this computation 1t 1g vnnecessary.

Disgram 6 scems Y0 show gome rolation to .amo

Runoff=-=roushly as follows:

7amno Junoff- Loosod
3000 3000 say-
70C0 4800
15000 5800
20000 6200
50000 G700
1000C0 8000
150000 9000

Dicgram lioe b plats tho five soapon 1931-12 to
1915-16, Pamo nMunoflf againet Total Zunof? at Carroll
and this is used in regtoring the Carroll unoff

bofore 1911l-12 and ig given in Teble 1.

.




SRBASOE (e)

e

Table

aunoff at amo
Damsito; (a)

lloe 1

Drainego

110 sqemi.

189504
0495

05 ~J6
96~97
07-98
96=99

9901900

120001
0102
02-03
Cl=04
0£ =05

05=006
U5-07
07-08
08=-09
09-10
1i0-11
11-12
12-15
15=14
14A~15

15-16

llote (a)

ote (Db)

lote (a)

19, ,820
49 800

157,890

(1893-1904)

(1905-1916)

enpons 1893-94 to 1910-11 are ocomputed from the
ratios establiched by the seasons 1911-1l2 to

10

Total

Hunoff (b) at
Carroll Dsmsite,
inolnding Famo,
Draine e Area
306 sqemi,

9,900
84,000

2,800

30 000
p S5 ' 500

0

0

21,900
5. 000
26,000

0
30, 000

94,000
47, ,500

Te 1300
66, ,000
41=4'L 800
31 400

7 850

2 070
21, 1420
70,620

511,340

Jegtoration computed by Vo Se Post
from corparison with rainfall
rocords and parallel drainage arefs,

oasurements U, Se Goole’ Survey,
Hydrographic IZrangh,

1915-16 when simultanocous meoasurements oxist,

mdo by Ve e Golle SUTVOYe

sengon %aken from Octe 1 %O Octe 1o

11l

Table Iloe 2.

Losses by Evaporation and Irrigation uso
in san Zasgual vn ey, by doduotion Pfrom water
neasuremonts at ramo, cante aris, uejito Creek
and Carroll Danm,

Losgoes

Z0TC I'Ge
1911 -12 7,441
1912-13 4,616
1915-14 6,201
191415 - 6,683
1915=-16 9,015
llean 6,600

llote=-=This is for an offective absorption zrea of 4,000
agres. 7Tho average vorticzl lose i 1.60 £$. or 20
inches, In the next computation, Table 3, it is

agsumed that those losses are made up from ramo Drainaze
Avee, and that the lower or Carroll Drainage ireo
gontributes nothing to make up these lossos. This asguap=-
tion is praetionlly correct for Carroll Lralnige ares,
wvhich does not bogin to flow uatil the gravels &ro our-
charged in the fall, and oease to flow before the aprihg

losnes beglin,
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The dry period oycle and later years, 1893-94

to 101l4-15 showse
. mean of 12,376 for a safa Irrig. Yield of
10,400 or 84 uvtilization of averago--with a limiting

oapzelty of 36,000 acre feet=-0r 36,000 BAS
Y0400

2, TN ey ", 5 = -, L . - -~ ’
ith the Tamo overflows—-neglectings 1915-106
3 ve 1% yvoors (1l895-94 to 1214-15)

aunoff balow “amo 293,240 2ceit,
Tagte from above v 112.730

45,970

0r 2 mBEN 0f —=mm=—= 18,200 4L, Tt.
afe Yield

if we take 84, cs 2hove we have ---- 15,300 4, *t,

oquiring 15,300 x 3455 storage

-Kiiﬂc_lty = 53,000 Jloft-

fhies i3 not correot--bnut taking 1894-95 to 1903-04==
9 yonrse- 2nd 3/4 of 5000 additionsal acro ft. per yeoar
plus 25> losses or say 4800 A.fte pPor yoor or 45,000 AeTite

80,000 A.2h,

edditionazl to 36,000 L.ft. or

- - -
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FOR SAFE YIELD STUDY OF

CARROLL RESFERVOIR

AND LOSSES IN SAN PASQUAL VALLEY

By Villiem S, Post

September 20,1915.




RUIIOFF AT CARROLL RESERVOIR

Equation to Determine Losses of

S8an Pasqual Vaglley

The dreingge srea to Carroll in gll is -===-- 306 sq. miles
0f which
(a) Pamo Reservoir hegs ==--== 110 sq.mi.
(b) Sante llarie Creek -----=-- -
(c) Balance to ternardo Gage
Stetion ~==---rmceccnca=- 106
(d) Bernsrdo Gage Station to
Carroll ====-~cwwce-cc-== o4 206 sq, miles

Gegings ere avcilable at Pamo, Santa lMaria and Bernardo.

These are known quantities in the enuation., The runoff
of erea (c) end (d) are unknown, and the losses in the San
Pasquel Veglley are unknown, but it must be feirly constant,
within certain limits.

The area of the moist gravels and irrigeted bottom land
in the Segn Pasqual Valley is 3,000 acres.

A trial equation is made in this form
Runoff (&) + Runof? (b) + Runoff (¢) - Losses (1) = Observed
Runoff st Bernardo - which call (e).

Assuming that the runoff per square mile on area (b) is the

seme a8 on grea (¢) we have =

Season + a + P + c - y ! = e
1911-12 10715 + 918 + 1836 - 3696 = 9,973
1912-13 6965 + 28 + b4 - 3980 = 2,067
1913-14 19814 + 2250 + 4500 - 5143 = 21,421
- 21696 = 66,843

1914-15 505636 +12601 +2b6202
or : 2

1914-156 50536 +12601 4+#12601 -~ 8996 = 66843
4 Assuming run-off per sq.mile on (o) to have been 1/2 of that

THese losses "1" are sub ject to & certein correction
for water plane level. Thet is 1f the water teble incresased
from July 1 of one year to & plene 1 foot higher the next year,
there would be en apparent loss of 2,000 gores x 1 £t x 1/3
voids or 1,000 acre feet. The water plene measurements show

the situation to be about as follows:

1911-12 o observetions
1912-13 Ho chenge

1913-14 5/10 ft. rise
1914-15 Probably 1 £t. Rise

Fgrmers state the water level is too high for erops - an un-

usual condition.

The loss above obtained may be separated into correc-

tive items &8s follows:

Put into
the gravels Regl Lvap-
Total during season oration & Verti-
Apparent raeising water transporte- cel
Season Loss Plane. Ac.Ft. tion loss.A.Ft. Depthft
1911-12 3600 7 3600 1.2
1912-13 4000 0 4000 1.3
1913~14 5100 .. 500 4600 1.5
(1)1914-16 21600 1000 20600 6.5
or or or or or
(2)1914-15 9000 1000 8000 2.7

I have no reason to justify the reduotion of the run=-off
on sree (o) under the 2nd trisl for 1914-16, I believe it should
be as first shown. To sccount for the resulting high apparent loss,
I would suggest the general rise of ground water level over this
lower wetershed following severel years of deficient runoff, in
eddition to the rise observed in the valley floor. If this explana-
tion is correct, next year whiclhfwill probably be wet should show

greatly reduced losses,




Charles H. Lee in a study of the San ILuis Rey River
for this Compapy concludes that the net loss over a porous sres
of 5,194 aocres would dbe 7,890 acre feet per yeer, or a vertical
depth of l1.62 feet,

I should incline to the opinion that for years of
ordinary or deficient runoff that the losses in the Sgn Pasqual
Valley should be teken at 4,500 acre feet, end for a yeer of
trensition from dry to general surcharged ground conditions, like
1914-16, the epparent losses might be taken at 8,000 to 10,000
acre feet, If the wet yoars contimme I should expect this to go
back to about 5,000 scre feet per year.

The sms&ll aree (d) below the gage stetion, 34 muare
miles, is probebly elmost negligible in low rainfell years, but
vould very likely contribute per square mile 1/2 of the runoff
por squere mile of the Santa liaria or (b) area.

The run-off into Cerroll therofore would be slightly lerger
then at the gage station et Bernsrdo somewhat as follows:

Season Run-of? Runoff Area Total Runof?f
at (d) say for
Bernardo 0% of (b) Carroll Reservoir
1911-12 9,973 277 10, 260
191 2-13 2,067 16 £,083
1913-14 21,421 679 22,100
1914-15 66,843 3,797 70,640

The gagings teken on the River below Carroll near
Del lar, are subjeot to correction for the sandy velley of the
Santa Fe Ranch, in whioh it was pleced, ‘axid probably cannot assist
materially in caloulation of Carroll Reservoir. The station has
been discontinued.
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