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MEllORAIIDIDJ 

FOR SAFE YIELD ~  OF 

CARROLL RESERVOIR 

JUID LOSSES IN SAN PASQUAL VALLEY 

By William s. Poet 

September 20,1915. 



RU.dOF.F AT CARROLL RESERVOm 

Equation to Determine Losses of 

.Ban Pasquy Valley 

The dreinage area to Carroll in all is ------ 306 sq. miles 

Of which 

(a) Pamo Reservoir hss ------ 110 aq.mi. 
(b} Sa.I:lte Iaria Creek -------- 56 n 
(c) llalanoe to Bernardo Gage 

Station ----------------- 106 (d) Bernardo Gage Station to 
Carroll ----------------- 34 306 sq. miles 

Gegings are available at Pamo, santa 1Iaria and Bernardo. 

These o.re knol7Il quantities in the equation. The runoff 

of erea (c) and (d) are unknown, and the losses in the san 

Pssqual Velley are unknown, but it must be fairly constant, 

within certain ljmits. 

The area of the motet gravels and irrigated bottom land 

in the San Pasqual Valley is 3,000 acres . 

A trial equation is made in this form 

Runoff (a) + Runoff (b) + Runoff (c) - Losaea (lj • Observed 

Runoff at Bernardo - Which oall (e). 

Assuming tha. t the runoff :per square mile on area (b) is the 

same as on area (c) we bave • 

Season + a 

1 1~-12 
1912-13 
1.913-14 
1914-15 

or 

10715 
6965 

19814 
50536 

+ b 

+ 918 
+ 28 
• 2260 
+12601 

+ 0 

+ 1856 
+ 64 
+ 4600 
+25202 
~ 

- 1 • e 

- 3696 • 9,9'/3 - 3980 • 2,06'7 - 6143 • 21,421 
- 21596 • 66,843 

1914-16 60536 +12601 + 2601 - 8996 • 66843 
Asaumillg run-off per aq.mile on (O) to have been l/2 of tbat 

~ ea  loaaes 111 11 are aub jeot to e certain o orrection 

for water plane level. That is if the water table increased 

from JUly 1 of one year to a. plene 1 foot higher the next year. 

there v.uuld be an apparent lose of 3,000 acres x 1 ft x 1/3 

voids or 1,000 acre feet. The water plane measurements show 

the situation to be about as follows: 

1911-12 
1912-13 
1913-14 
1914-15 

No observations 
No ohenge 
5/10 ft. ria e 
?robably 1 ft. Rise 

Farmers state the wa.·ter level is too high for crops - an un-

usual ooncli ti on. 

The loss above obtained may be separated into correc-

tive items as follows: 

Put into 
the gravels Real ~va -

Total during season oration & Verti-
Apparent raising water transport a- cal 

Season Loss Plane. Ao.Ft. tion losa.A.Ft. e ~ 

1911-12 3600 ? 3600 1.2 
1912-13 4000 0 4000 1.3 
1913-14 5100 . . 600 4600 1.5 

(1}1914-16 21600 1000 20600 6.5 
or or or or or 

( 2)1914-16 9000 1000 8000 2.7 

I have no reason to justify the reduotion of the run-off 

on area (o) under the 2nd trial for 1914-16. I believe it shou1d 

be as first shown. To aooount for the resulting high apparent loss. 

I would suggest tho general rise of ground ter level over this 

lower watershed following several years of deficient runoff, in 

addition to the r.lse observed in the valley floor. If thi explana-

tion is oorreot, next year ~ll probably b t s ul sho 

great y reduced losses. 
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