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TABLE 34
ESTIMATED UNDERFLOW FROM SUBDIVISIONS OF RAYMOND BASTN AREA
UNDER NATURAL CONDITIONS
Mean for Twenty-nine Year Period, 1904-05 o 1932-33, inclusive
Acre Feel
Santa Anita
Monk Hill Pasadena Sub-area Entire
Basin Sub-area (Eastern Unit) Ares
Yater available .
Precipitation (Table 6) 12100 29600 4450 46150
Inflow from mounteins (Teble 7) 9600 4560 7140 21300
Tnflow from hills (Table 8) 291 153, 0 444
Storm inflow from Monk Hill Basin - 4750 - ==
Rising weter inflow from Monk Hill Basin - 2170 - -
Underflow from Monk Hill Besin - 5080 - -
1. Total 21990 46310 11590 67890
Disposal : :
Consumptive use (Table 30) 9840 28650 3620 42110
Storm outflow (Teble 12) 4900 6670 3960 10780
Rising water flowing out 2170 7130 0 7730
2, Total accounted for 16910 43050 7580 60620
Underflow (Ttem 1 minus Item 2) 5080° 3260% 4010 7270

ool

o

Storm outflow from Monk Eill Besin excluding Verdugo Drainage (Table 98).

Includes only Verdugo Drainage from Monk Hill Basin.

The large veristion from the corresponding value in Table 33 may be due in part to error
resulting from subtrecting one relatively large estimated guantity from enothers With
the more continuous high water table in Monk Hill Basin, however, considerable underflow
may have occurred north of Monk Hill. There is some indication in the graphs of wells
10 and 16, on Plate 31, that the water teble south of Monk Hill responds more pronouncedly
to cheanges to the north when the water teble in Monk Hill Basin is high. From this it
may be deduced that the underflow is materially greater when the water table in Monk Hill
Basin is high.

Underflow from Pasadena Sub-area is the same as from the Western Unit. -

Sum of that from Pasadena and Sante Anita Sub-areas only. TUnderflow from Monk Hill Besin

goes into Pasadena Sub-area.

SAFE YIELD AND OVERDRAFT

43, General Discussion

defined es the emount of water which can be ¢
over an unlimited period of time.
water cannot come out of storage indefinitely,
ence between the supply which reaches the gT

fyom it or is consumed by types of water-loving natural vegetatl

The safe yield from & body of ground water under any given set of conditions may be

ontinuously extracted from it for useful purposes
Under different sets of conditions it may vary widely. Since
the sefe yield cennot be greater than the differ-
ound water and the amount of water.which flows out

on which extract and use water

from below the water table.

period to period, while the outflow

alternately goes into an

The supply reaching the ground water veries considerably from year to year and from

and extractions ere more uniform. The result is that water

d comes out of storage with a corresponding rise and fall of the water
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table. The supply which determines the safe yield is not that of eny one year or short serieg
of years but is the average for a longer period which includes both wet and dry years. Where
useble storage cepacity is unlimited, the supply 1s the long time mean. VWhere, however, the
usable storage capacity is limited either by shellow depth between water teble eand ground sur-
face or by excessive cost of pumping from a lowered water table the insufficient capacity does
not provide complete regulation, and safe yield is limited by this lack of regulating storage.

The supply which reaches the ground water underlying e particular area consists of
underflow from adjoining areas and direoct deep percoletion from precipitation, from mountain
streams, from water applied on the surface for irrigaetion and from cesspools. While the total
of precipitation and stream flow remaeins the seme, in Raymond Basin Area the deep percolation
from them is different for different stages of cultural development because the amount of water
artificially epplied and the consequent deep percolation from areas so watered changes and the
return from use within buildings depends upon what part enters cesspools and what. part is car-~
ried away 1in sewers.

The amount of outflow and wasteful consumption from the ground water depends upon the
elevation of the water table. It has been shown that extraction by pumping results in a lower-
ing of the water teble and a reduction in the outflow and wasteful consumption. Conversely, the
safe yield depends upon the average elevation of the water table chosen as the condition which
sﬂbuld be maintained.s If it is desired to meintain & high water table, the outflow and waste
will be greater and the safe yield will be less. If practical considerations permit thet the
average elevation of the water table be lower, the safe yleld will be greater.

In the following paragraphs, estimates of safe yield for three stages of development,
(1) that of the present, (2) that under natural conditions, and (3) that which will ultimately
be reached, are made. As is justified by the depth of the ground water above bedrock in Raymond
Basin Area and the lerge expense which can be borne for the urban and other uses of water in the
Area, the results of all three estimates are predicated cn an underground storage capacity suf-
ficient to regulate the mean supply. The capacity required for this approximates 200,000 acre
feet as shown by Table 52 while the storage capacity between bedrock and present water table is
aboﬁt 800,000 acre feet. The estimates are further predicated on the continuance of the present
average water table elevation just ebove the boundaries where outflow underground occurs so that

the average underflow will be the same as that which actually occurred during the 11 year period

1927-28 to 1937-38.

44, Safe Yield with Present Development

If it were possible to find a historic period in which development was es at present,
in which the supply reaching the ground water was equal to the long time mesn under that develop-
ment, and in which the water table elevation end the resulting outflow and wasteful consumptior

from the ground water were the aversge of that for the 11 year period, the decrease in amount in
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storage during such a period would directly measure the amount by which the actual extractions

auring the period exceeded the safe yield. This excess would be the overdraft.

In the absence of such & period it is necessary to estimate the overdraft from the
ghange in storage which occurred in any base period for which the supply reaching the ground
wateTs the outflow and wasteful consumption from it and the useful extractions can be evaluated
¢rom observations. Since the overdraft i1s the amount which must have come from storage under
.the conditions of the preceding paragraph, the change in storage during the base period must
' pe adjusted for the differences between the long time mean and base perlod values of these items.
It is necessary thet the base period should be one in which the change in storage can
pe estimated wilth reasonable accuracy and desirable that it be one in which as many as possible
: of the elements which meke up the recharge and natural extractions may be assumed equel to their
long time mean values under present development without signiflicant error. Such elements need
not be evaluated in estimating the overdraft since they play no part 1n the required adjustment.
The 11 year period 1927-28 to 1937-38, inclusive, reasonably satisfies these require-
ments. During that period, changes in water table elevation upon which the estimate of storage
change below the water table i1s based, are fairly well defined. With two wet years preceding
both the beginning end end of the period, the amount of water in transit from the surface to
the water table is deemed to be the same at the beglnning and the end of the 11 year period and
thus’ only the storage change- beneath the water table need be considered. The change in eleva-
tion has been recorded and by methods previously dlscussed the chenge in storage of water can be
evaluateds Since the condition has been imposed that the long time mean and 11 year average
water table elevation should be the seme, 1t follows that the natural escapes must also be ebout

equal since these are a function of water taeble elevation. It mey also be assumed without sig-
'nificant error that the 1l year average and long time mean values under present development are
‘the seme for consumptive use and for underflow from one part of the Area to another. A1l of
 these are difficult to evaluate accurately and the fect that they can here be eliminated from
 oon5iderat1on 1s edvantageous. -
Other than underflow into the basin and water Injected directly through wells, the re-
‘Charge to the ground water consists solely of percolation from water applied on the surface
elther naturally or artificielly. The simplest way to evaluate this percoletion is to subtract
‘the sum of the consumptive use and surface outflow from the total entering the Area on the sur-
Tace. Since 11 year average and long time mean consumptive use are assumed equal, only the sup-
Bly reaching the surface of the area overlying the basin and the outflow need be evaluated here.
| While the substitution of water pumped locally for imported water would increase the
*Yerdraft, and elther increased importation or decreased exportation would decrease it, neither
¥ould 1n any way chapge the safe yleld unless development on the Area were changed, so neither
h@°rtation nor exportation for use need be consldered in the adjustment. Sewage outflow, how-

Ter, reduces the emount of deep percolation and the sewage outflow has been continuously in-
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creasings Because of this, the difference between its 1937-38 value and the average for the
1l year period 1s considered.

In Table 37, the required edjustment is evaluated, and the safe yield estimated by sub-
tracting the resulting overdraft under present development and with importetions and exportations
for use equal to their 11 year averages, from the average extractions by pumping during thet period.

In the same table, the overdrafts which would have resulted had local pumping been sub-
stituted for importations from San Gabriel River, and had pumping been substituteq for all impor-
tetions, are estimated. Water has been imported from Sen Gabriel River since 1933-34 (Table 114)
end while it is probable that very little of it actually entered Monk Hill Bagin, 1f is assumed
for reasons given immediately following that more water would heve been pumped there for use in
Pasadena Sub-area, had there been no importation. Consequently, both Pasadena Sub-area and Monk
Hill Basin have been affected by the importation. During the six year period 1927-28 to 1932-33
inclusive, 30 per cent of the total pumped by Pasadena in the two areas (Table 61) ceme from Monk
Hill Basin. During the period 1933-34 to 1937-38 inclusive, the average sum of pumped water and
that imported for use was 11,600 acre feet. Had 1t been necessary to pump all of this and had 30
Per cent of it been from Monk Hill Basin, an average of 3480 acre feet would heve come from that
source. Actually, 2800 acre feet per year was pumped from thet Basin, the average annual differ-
ence for the five years being 680 acre feet. Thus, during the 11 year period, 1927-28 to 1937-38
Inclusive, the sverage annual increese in extraction from Monk Hill Basin, had no San Gabriel-River
water been imported, would have been five-elevenths of this value or 310 acre feet. Had pumping
been substituted for the 165 acre feet imported from other sources (Table 114), the average in-
crease would have been 475 acre feet. An 11 year average of 27 acre feet was imported to Pasadena
Sub-area from other sources and the corresponding increases there would have been 2460 and 2490
acre feet excluding imported water spread down well No. 15, These values are used in Table 37 in-

stead of the actual importations, a larger part of which was to Pasadena Sub-area.

TABLE 35
SUMMARY

PRESENT DEVELOPMENT
(See Table 37)
Acre Feet

1l year average OVERDRATFT
Change in Without
ground With present Iimportations
water importations from San
Extractions storage SAFE YIELD for use Gabriel River
Monk Hill Basin 6380 + 122 6060 321 631
Pasadena Sub-area 17570 -5930 11910 5660 8120
Total Western Unit 23950 -5808 179170 5980 8750
Senta Anite Sub-area (Bastern Unit) 3380 + 11 3870 -_491° -_491°%
Total for Area 27330 -5800 21840 5490 8260

a Surplus. .
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It will be noted that the serious overdraft is in the Pasadena Sub-area and that the
average annual decrease in ground water storage in thet subdivision during the 11 year period is
5:930 acre feet or practicelly the same as the overdraft which is 5660 acre feet for the long
time period. Thus the other quantity, 271 acre feet, vhich enters into the cslculetion of over-
draft, is negligible. The overdraft subtrected from the amount pumped gives the safe yieid.
The reliaebility pf the estimate of overdraft therefore is dependent almost entirely on the ac-
curacy of the estimate of the emount of weter stored between two elevetions of the water table
and this is from well logs, laboratory experiments and judgment. Thus there is no direct check
which can be epplied.

There is, however, an indirect check by which the reasonsbleness of the celculated
ctange in storsge and overdraft may be tested. This test rests upon the values of pertinent

items during the 11 year period. These are tabuleted in Teble 36.

TABLE 36

CHANGES TN VATER TABLE ELEVATION, PRODUCTION AND PRECIPITATION INDICES

FOR PASADENA SUB-AREA
1l yeer period

Change in Gross
water table production Water spread
elevation,* from wells, down wells, Net Precipitation
feet acre feet acre feet production index
(Table €) (Table 3) (Table Q) scre feet (Teble 65)
1927-28 - 9.52 21046 0 21046 68
28-29 - 9455 22646 0 22646 : 76
29-30 - 5.51 22880 0 22880 76
30-321 - 8.15 22987 0 22987 79
31-32 - 8.07 19155 0 19155 108
32-33 - 6.97 18725 0 18725 79
33-324 - 0.77 16565 29 16536 102
34-35 + 1.20 10791 32 10759 122
35-36 - 7.22 17616 63 - 17553 82
36-37 + 5.75 10825 100 10725 141
37-38 + 6457 9996 1026 8970 153
Average Annual
Change in
water table Net
elevation, production, Precipitation
Period Inclusive feet acre feet index
A 1932-33 to 1937-38 - 0.24 13900 113
B 1933-34 to 1937-38 + 1,11 12900 120
C 1933-34 to 1934-35 + 0.22 12600 111
D 1935-36 to 1936-37 - 0.74 14100 111

* Determined by averaging annual chenges at typical wells throughout the Sub-area.
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The item in this taeble on which change in underground storage is based is found in the
column headed "Change in water table elevation". The other items ere from direct meesurements.
As it is desired to check the estimate of change in ground water storage the periods of consecu-
tive yeers in which the change in water table elevation wes the least should be selected in ap-
proaching the metter in order to as far as possible eliminete this quantity from the equation.
211 the periods complying with this criterion are shown &s groups A, B, etc. 1In all, precipita-
tion wes ebove average and in all except Perlod C there probably was en excess of water in transit
from the surface to the water table which introduces an element of uncerteinty. As heretofore
steted, if & period in which surface culture was as &t presemnt, had normal rainfell and runoff
end if no change in weter table elevation occurred in it and if it covered a sufficient period
of years, the production from the ground water would be the safe yield of the subdivision. . In
all of the periods cited in Teble 36 the water teble chenges were very smell but the precipita-
tion was ebove normale The general conclusion can be made from this study that the safe yield
of Pasadena Sub-area is considerably less than the net avgrage production of 14,000 acre feet in
periods A a2nd D during which the water teble fell and that it is also less than the net produc-
tion of 12,900 acre feet and 13,600 acre feet Tespectively in Periods B and C since in both of
these latter periods, although the water table rose slightly, the above average precipitation
would appeer to be sufficient to more then account for the rise. -

It therefore may be concluded thet the average annual change in storage in Pasadena
Sub-area during the 11 yesr period which, subtracted from the average annual extraction during
the same period and slightly edjusted for long time mean conditions gives the safe yield as
11,910 acre feet in Tables 35 and 37, is as reliably evaluated as is possible with present in-
formation. As the safe yield in that evaluation depends primarily on the change in ground water
storage and takes into consideration ell modifying factors which is impossible under the direct
method discussed in the preceding paragraph, it is also concluded that the safe yield and over-
draft in Pesadena Sub-area are reliably evaluated.

The values of safe yield derived in Teble 37 are based on the assumption that there is
sufficient usable storsge capecity to regulete the 29 year mean supply. The fluctuation of the
water table required to accomplish this is discussed in a later section of the report headed
"Fluctuations of Water Table with Extrsctions from Ground Water Limited to Safe Yield". On the
basis of values derived in Table 53, fluctuations in both Monk Hill Basin and Santa Anita Sub-
area may be materially gfeater than eny which have occurred, but in neither case, nor in the case
of Pasadena Sub-eres are they great enough to preclude the use of the required storage capacity
if the well owner is willing to meet the cost of pumping from the greater depth. As pointed'out
in that discussion, however, it is possible that the slope of the water table toward the east into
Santa Anita Sub-erea may at times be steep and this might result in & materiel flow in that di-
rection from Pasadeﬁa~8ub-area. At such times the water table in Santa Anita Sub-aree would be
low and e reduction of the pumping in that subdivision to some value less than the safe yield

would not result in a material increase in the outflow across Reymond Fault.
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SAFE YIELD AND OVERDRAFT WITH PRESENT DEVELOPMENT*

Acre Feet
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TABLE 37

SAFE YIELD AND OVERDRAFT WITH PRESENT DEVELOPMENT*

Acre Feet

Monk Hill Basin Pasadena Sub-area
Difference Difference
equals excess . equals excess
29 11 of 29 year 29 11 of 29 year
Items for which 11 yeer everage year year meen over year year meen over
gnd 29 vear meen values differ. mean  eVg. 1l year evg. mean  avg. 1l yeer avg.
l. Water entering Subdivision
a. Precipitetion (a) 12100 11640 460 29600 29280 320
b. Inflow from mountains (b) 9600 7680 1920 4560 3570 990
¢. Inflow from hills (c¢) 291 228 63 - 153 119 34
d. Storm inflow from Monk Hill Besin (d) -- -~ -- 5220 2370 2850
e. Sewage inflow from Monk Hill Basin (e) -~ - - 139*% 123 16
f. Imported water sunk in wells 0 0 0 0 114 - 114
21991 1954 2443 39672 3557 4096
2. Water leeving Subdivision .
2. Storm outflow (f)) 5430 2560 2872 10980* 7940 3030
b. Sewage outflow (e 139* . 123 1 _2?15 5130 g 5
5569 26083 2886 16695 13070 3825
2« Water retained in Subdivision
(Item 1 minus Item 2)
The difference between the two sums is the
difference which would occur in increment
to ground water storage. 16422 16865 - 443 22777 22506 + 271
4. From Item 3 - 443 + 271
5« Change in ground water storage h
(11 year average) (g) + 122 - 5930
6. OVERDRAFT with present importation and use
(Item 4 plus Item 5 with sign changed) 321 5660
Te 4iverage pumped during 11 year period (i) 6380 17570
8. SAFE YIELD (Item 7 minus Item 6) 6060 11910
9. Importation for use from San Gabriel River (j) 310 24605
10. OVERDRAFT with pumping substituted for Item 9
(Item 6 plus Item 9) 631 8120
1l. Importations from other sources (L) 165 217

12. OVERDRAFT with pumping substituted for Item.11
(Item 10 plus Item 11) 796 8150

Development as of 1937-38.
See Table 6.

See Table 7.

See Table 8.

Storm outflow from Monk Hill Basin excluding Verdugo Drainage. See Tables 88 and 91.
See Tables 21, 23 snd 27.

See Table 10.

See Table 32.

Water table rose during 11 year period.

See Table 133.

See paragrepns preceding this table.

Excludes 114 ecre feet spread down well No. 15.
See Table 27.
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Eastern Unit

Western Unit- Senta Anita Sub-asrea Lhres as a whole
Difference Difference Difference
equals excess equals excess equals excess

29 11 of 29 year 29 11 of 29 year 29 11 of 29 year
yeer yeer meen over year year meen over yeer yeer mean over
I mesn avee 1) yeer aveg. mean EVEZe 1l yveer avg. meen avg. 1l yesr avg.
41700 40920 780 4450 4350 100 46150 45270 880
14160 11250 2510 7140 5860 1280 21300 17110 4190
' 444 347 97 0 0 0 444 347 97
¢ 114 - 114 0 o o 0 iig - 114
56304 5zb31 3673 11590 10210 1380 57894 2841 5053
I 11190* 8%38 30%0 4140 3240 900 15330* 11370 3930
5915 5 g 5 . 0 0 0 5915 gléo 785
17105 135%6 3845 4140 3240 500 21245 500 4745
39199 39371 ~ 172 7450 6970 + 480 46649 46341 + 308
i - 172 + 480 + 308
’ ; -5808 « 11t -5800
5980 : - 491 5490
23950 3380 27330
17970 3870 21840
2770% 0 2770
8750 - 491 8260
132 0 192
8940 - 491 8450
{
s
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45. Safe Yield under Natural Conditions

If all the natural conditions including wasteful consumption from below the weter table
and underflow out of Raymond Basin Area were maintained,.it would not be possible to extract any
water for useful purposes; in other words, there would be no safe yield. Assuming, however, the
water table to have been lowered so that the underflow is reduced, fising water is eliminated
and the only consumptive use on the Area is that by vegetation which derives its supply directly
from precipitation or surface water in streems emerging from the mountains, en eamount of water
equal to the reduction in outflow and water consumed resulting from the lowering, can be extracted
for useful purposes. without lowering the water table below some particular average elevation. For
the purposes of this discussion, this average elevation is taken as that which would result in an
outflow underground equal to the average of that which occurred during the -11 year period. Under
this condition, there would be no swamp area north of Raymond Fault end no rising water;
Elimination of the original swamp area results in a decrease in consumptivé use and in
storm outflow. On the assumption that graess and brush consuming an average of 1.58* acre feet
per acre would replace the water loving vegetation which consumed 4.00 scre feet per acre, the
reduction in wasteful consumption on the 1000 aecres of former sSwamp, would amount to 2420 acre
feet per year. Of the approximetely 1700 acre feet of precipitation which falls annuvally on the
1000 ecres it may be assumed that 100 per cent and 5 per cent would run off from swemp and from
grass and brush respectively. “This decrease due to lowering the water table would be about 1600
acre feet. e
Table 38 presents an esfimate of the safe yield with culture es it was prior to any
. development but with a lowered water table. Since the essumption 1s that only natural cultﬁre

occupies the Area, all water extracted would have to be exported.

46, 'Safe Yield with Ultimate Development

Assuming again that the water table elevation is such that the outflow from the ground
water is the same as during the 11 year period, which it should be if overdraft is eliminated,
the safe yield is equal to the deep percolation from all sources plus the inflow underground
minus the outflow underground. In Article 48, deep percolation is discussed and in Table 43 its
value under ultimate cultural development in each subdivision of Raymond Basin Area.is estimeated.

Using those values and the 11 year average underflow values derived in Table 33, the estimated

safe yield is eas presented in Table 39.

* Average of unit velues for brush end grass and weeds, Table 30,
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TABLE 38

SAFE YIELD UNDER NATURAL CONDITIONS OF CULTURE

BUT WITH LOWERED WATER TABLE

Acre Feet

125

Eastern Unit Area

Monk Hill Pessdena Total Santa Anita es a
Basin Sub-area Western Unit Sub-area whole
Underflow in
Natural (e) 0 5080 0 0 0
Eleven year period (b) 0 2220 0 0 0
Decreese ! 0 2860 0 0 0
Decresse in Tising water inflow (a) 0 2170 0 0 .0
Total decrease 0 5030 0 0 0
Underflow out
Natural (a) 5080 3260 3260 4010 72&0
Eleven year period (b) 2220 2860 2860 620 3480
Decrease 2860 400 400 3390 3790
Decrease in rising water outflow () 2170 7730 7730 0 7730
Decrease in storm outflow 0 1600 1600 0 1600
Decrease in consumptive use 0 2420 2420 0 2420
Total decreese 5030 12150 12150 3390 15540
Safe yield 5030 7120 12150 3390 15540
See Table 34.
See Table 33.
TABLE 39
ESTIMATED SAFE YIELD WITH ULTIMATE DEVELOPMENT
Acre Feet

Entire

Eastern Unit Raymond

Monk Hill Pasadena Total Sante Anita Basin

Basin Sub-area VWestern Unit Sub-erea Area

1. Deep percolation 7430 11390 18820 - 4300 23120

2. Inflow underground 0 2220 0 0 0

3. Outflow underground 2220 2860 2860 620 3480

Safe Yield 5210 10750 15960 3680 19640
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IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA
IN AND FOR THE COUNTY OF LOS ANGELES

CITY OF PASADENA, a muniecipal

corporation, g No., Pasadena C-1323
Plaintifr, g
vs. g JUDCMENT -
CITY OF ALHAMBRA, a municipal )
corporation, et al., % X,
Derendants, ) £ iﬁ?ﬁx
J LIL‘:-;'}-'
The above entitled action having been brought by plgs

Alhambrsd, a'municipal corporation, City of Monrovia, a muniei;&ﬁﬁ-f

tirf, City of Pasmdena, a municipal corporation, ageinst Ciggs

corporation, City of Arcedia, a municipal corporation, City of

Slerra Madre, a municipal carporation, City of South Pnsadena, a

;

municipal corporation, La Canada Irrigation District, Sen @Gahkriel f

County Water District, Lincoln Avenue Water Comnaﬁy, 8 corpore-
tion, The Las Flores Water Company, & corporation, Rubio Canon
Land and Water Association, a corporation, Valley Water Company,
8 corporation, Flintridge Mutual Water Company, & corporatics,
California-Michigan Lend and Water Company, a corporation, Mira
Loma Mutusl Water Company, a corporation, El Campo Mutual Water
Compeny, & corporation, Sunnyslope Water Company, a corporation,

California Water end Telephone Company, a corporation, Crown
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City Ice Company, a corporation, Rancho Santa Anita, Inc., a cor-
poration, Royal Laundry and Dry Cleening Company, a corporation,
Alice H. Greves, A. V. Wagner, Eugene E. Bean, Fred M. Wileox,
and Charles Hueston Hestings, Defendants, for the purpose of
quieting the title of said pPlaintiff as against said defendants
to the alleged Prior and paremount right of said plaintirr to
take, divert end use the waters within the area involved in the
issues of the action situate in the County of Los Angeles, State
of Californis, and to enjoin each defendant found to own a right
to take or divert water from the Raymond Basin from taking ¢here-
from, in any Year, water in such volume as, when added to the
amount which the other parties shall be adjudged and decreed to
be entitled to take end divert, would result in a total annual
diversion from seid besin in excess of the average annual supply
of water thereto; and on July 13, 1933, the above entitled court
having 18sued its order directing said plaintiff to bring in and
meke parties to sali actiom Ross M. Lockhard, Pasadena Cemetery
Association, a corporation, Altadena Golf Club, a corporation,
Henry E. Huntington Library and Art Gallery, a corporation,
Bradbury Estste Company, e corperetion, and East Pasasdena Weter
Compsny, Ltd., a corporation, and said court cn the §E§_day of
November, 1939, having made its order declaring void the order
10 bring in new parties made July 13, 1939, insofar as Fagt
Pasadena Water Company, Ltd., is concerned, and said defendant
having been dismissed Trom this action; end

All said parties defendant having been duly served per-
sonally with summons and a copy of the complaint, and the issueq
having been joined; Aefendant Ross M. Lockhard having answered
by his true neme Ross K. Lockhart; and Robert A, }{11likan, Archer
Milton Huntington, Herbert Hoover, Williem B. Munro and Edwin P,
Hubbell, Trustees of the Henry E. Huntington Library and Art

Gallery answering ror defendant Henry E. Huntington Librery end

-2
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Art Gallery, e corporation; defendants Bradbury Estate Company,
8 corporation, and Kugene E. Bean having disclaimed any right,
title, interest or estate in and to the propsrties involved in
this ection, Charles Hueston Hastings, having answered by his
trus name Charles Heuston Hastings, and since the commencement
of this action said defendant Charles Heuston Hastings having
disd and Ernest Crawford Mey as Executor of the Lest Will and
Testament of Charles Heuston Hastings, deceased, having been
substituted for sald decedent, and A. V., Wagner having ansviered
and having asserted end claimed a right to water on his own be-
half end on behalf of others cleiming under and through him, and
Canyon Mutual Water Comnpany, a corporatlon, sued herein as Doe
Corporation No. 1, having answered under its true nems, and de-
fendant Alice H. Graves having cied since the commencement of
this action, and Alice Graves Stewart and Katharine Graves
Armstrong and Francis P. Grezves being the heirs at law of said
Alice H. Graves,.decensed, and being the residuary legeatees under
the Last Will snd Testament of Allce H. Graves, dececased, and
having been substituted by stipulation es parties defendant for
said Alice H. Graves, znd plaintiff since the commencement of
this actlion having acguired the water rights owned end claimed
by Jacob Bean Securities Company, a corporation, Alice Graves
Stewrrt, Katharine Graves Armstrong and Francis P. Graves, ex-

clusive of the rights of the last named individuals which are

herginafter set forth ond defined, =snd plaintiff having duly

filed its supplemental complaint with'respect thereto, and the

— - ——

defendant City ol Arcadia, since the commencement of this action,

having acquired all water rights involved herein of' the Rancho

Sants Anita, Inc., & corporation, and said defendants having

duly filed their supplemental answer with respect thereto, and

e — e ———— a - —

First Trust and Ssvings Bank of Pasadena, a corporation, answsr-

ing as successor in interest to defendant Altadena Golf Club,
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defendant Suunnyslepe Water Company, a corparation, heving stip-
ulated that its true neme is Sunny Slope Water Company, Chesley
E. Osborn and Kathleen M. Osbern having been substituted as
parties defendant in the place and stend of defendant Fred .
Wilcox, and Dell A. Schweitzer, executor of the estate of Fred

M. Wileox, deceased; motion of defendant City of South Pasadena
for ﬁermission to file its amended answer discleiming any inber-
est or esbtate in the water and/or weter rights in the Rayumond
Basin as described in plaintif©'s <omplaint, having been granted,
and zaid defendant, City of South Pasadenz, having been dismissed
Trom this amction, subject to the obligation of said defendant to
pay certain costs, plaintiff ani cortein defendants having joint-
ly Tiled herein their motion that vererence should be madz to the
Dlvision of Water Resources, Department of Public Works, State of
California, as referee; after hearing thereon, following notice
duly served on all defendants not parties to said motion, ssid
Division of Water Resources having been appointed referee herein
to investigate all of the physical facts involved herein, and
seasonably to report to the court thereon, and the said referee
having filed its report herein and the cbjections therstc filed
with 1%, a stipulati-n in writing hsving been entered into on
bpgﬂ??th day of Septgmber,”lth by and between the attorneys Tor
certain parties, to wit: City ~f Alhambra, City of Arcadia,
CaliTornla Water and ‘Telephone Compeny, Canyon Mutuasl Water Com-
pany, Crown City Tce C:rtpany, ¥l Cempo Mutual Water Compeny,
First Trust and Savings Bene« of Pasa&ena, Flintridge Mutual Vater
Company, PFrancis P, Graves, Alice Graves Stewart and Katharine
Graves Armstrons, being the heirs of Alice H. Graves, decensed,
end being the residuary legatees unéer the Last Will and Teste-
ment of Alice H. Graves, deceuved, Las TFlores Water Company ,
Lincoln fvenue Weter Jompany, Ross ¥. Lockhart, Ernest Crawford

May, as Executor of the Last Wili -nd Testament of Charles Heuston
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Hastings, deceased, Rohert A. Milliken, Arecher Milton Huntington,
Herbert Hoover, William B. Munro and Edwin P. Hubbell, Trustees
of the Henry E. Huntington Library and Art Gallery, Mira Lona
Mutual Water Company, City or Monrovia, Chesley E. Csborn and
Kethleen M. Osborn, Pasadens Cemetery Association, City of
Pasadena, Royal Lsundry and bry Cleaning Company, Rubio Canon
Land end Water Association, San Gabriel County Water District,
Clty of Sierra Madre, Sunny Slope Water Company, Valley Water
Company, A. V, Wagner and those claiming under and through him,
and said stipulation heving been filed herein OE“EPR_EQPD‘QﬂI_E?
Nove@ﬁqr,‘lggzﬁ requesting that 8 certain judgment be entered
;g;;in as between said parties, and stiovulating that the amount
of water pumped or otherwlse taken by non-pearties $o this action
in the Western Unit of the Raymond Basin Area as described in
paragraph I of t@e proposed jugg;ent attached to said stipulation

1s 340 acre feet per year end thet the amount of water pumped or

otherwlse taken by non-parties to this action in the Eagstern Unit
of gald Raymond Bacin Arez is 109 &cre feat per year,(;nd the
court on November 24, 1943 having made its order making each and
2ll of the terms and brovisions of said proposed judgment imme-
dietely effective as to saig stipulating parties, and on April 5,
1944 the court having made its order appolinting and authorizing
the Division of Vater Pcsources of the Department of Publlc Works
of the State of California to act and serve herein as Water

Master in accordance with the provisions-of the order made on

‘November 24, 1943 and the provisions of the proposed Judgment

attached thereto snd made a part thereof, and a stipulation be-
tween said stipulsting parties and the defendant Lz Canada
Irrigation Distriet making the defendant La Canade Irrigation
District a party to zaid stipulation for zaigd judgment and order
heving been filed in this court on April 28, 1944, end this court

on April 28, 1944 having ordered that during the pendency of this

-5
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litigation or until further order of this court the said defend-
ent La Canande Irrigation District be made a paTty to the stipula-
tion for judgment and order entered into on phe 29¢th day of Sep-
tember, 1943 and filed on the Z4th day of November, 1943, and all
oehjections and exceptions to the Report of Referee, except those
of defendant California-WMichigen Land and Water Company, having
been withdrewn, snd defendent Flintridge Mutual Water Conpeny
having assigned all its water rights involved herein to deTendant
Valley Water Compsny,

his cause come on regulerly for hearing of the objece
tione and exceptlons of defendant Calirornia-i’ichigan Land and
VWater Company filed to the Feport of Referee and the further
trial of the cause betwe=n sald defendant and the other parties
on the 18th day of May, 19.4 before the Honcrable Frank C. Collier
Judge presiding in Department Pasndena A of the above entitled
court, the court sitting without o jury; seid hearing and trial
were held on the following dekes in the year 1%k, to wit: May
18, kny 19, May 23, May 2L, May 253, May 31, June 1, June 2, June
6, June 7, June 8, July 20, Auzust 7 =nd August 8. A, E. Chendler,
Esq., Special Counsel, and Harold P. Buls, Esg., City Attorney,
sppesring as attorneys for plaintiff; Meesrs. Gocdspeed, McGuire,
Harris & Pfaff by Richard C. Goodspeed, Esq., J. Donzld McGuire,
E=q., and Psul Vallee, Esn., a2ppearing ea attorneys for defendent
Celifornia-~iichigan Lend and Water Compuny; Imuett 4, Towpkins,
EBq., City Attorney} ani Kenneth K. Wright, Esq., appearing as
attorneys for defendant City of alhapbra; Paul ¥. Garber, Esg.,
City Attorney, and Kenneth ¥. Wright, Isq., sppezring es attor-
reys for defendsnt ity of Monrovie; Kernneth X, Wright, Esq., ap-
peering as attorney for &.-fendant Ress X Lockhart; Kenneth i,
¥right, Fsq., appearins as attorney fnr <elensant Flintridge
Mutual Water Company; Kenneth K. Wrizaht, Fsq., appesaring as at-

torney Tor defendant VYall-y Untar Company; John C, Packerd, Esq.,

~bm



and Kenneth K. Wright, Esq., appearing as attorneys ror defendant
El Cempo Mutuasl Water Company; Messrs. Derthick, Cuseck and Ganahl
by W. J. Cusack, Esq., and Kenneth K. Viright, Esq., appearing as
attorneys for defendant Crown City Ice Corpany; Messrs, Dunn &
Sturgeen by Walter F. Dunn, Esq., Messrs. Chandler & Wrlght by
ﬁoward W. ¥right, Esq., and Kenneth K. Wright, Esq., appesaring

as attoimeys for defendants Franeis Graves, Alice Graves Stewart
and Katharine Graves Armstrong; Messrs. Bailie, Turner & Leke by
Norman 4, Bailie, Messrs, Cruickshank, Brooke & Dunlap‘by Robhert
H. Dunlap, Fsqg,, and Kenneth K, Vright, Esq., appearing as attor-
neys ror defendant Ernest Crawford May, as Fxecutor of the Last
Will and Testament of Charles Heuston Hastings, decensed; Messrs,
Glbson, Dunn & Crutcher by Ira C. Powers, Isq., and Kenneth X.
Wright, Esq., appearing as attorneys for defendants Robert A.
Milliken, Archer Miltonlnuntington, Herbert Hoover, William B.
Munro and Edwin P. Hlubbell, trustees of the Henry E. Huntington
Librery and Art Gallery; Messrs. Anderson and Anderson by Trent
G. Anderson, Lsq., end Kenneth K. Wright, Esq., appearing as at;
torneys for defendant Rubic Canon Land and Waier Assoclation;
Frank P. Doherty, Esq., and Kenneth K. Wright, Esq., appearing

a8 attormeys for defendant La Canade Irrigation District; WMessrs,
Boyle, Holmes & Gatrett bty John W. Holmes, EFsq., and Xenneth X,
Wright, Esqg., appearing es attorneys for defendant First Trust
and Savings Bank of Pasadena; Walter 7. Dunn, Esq., City Attorney,
and Kenneth K. Wright, Esg., Appearing as attorneys for defendant
City of Sierra Madre; Wilton W. Wiebster, Fsq., and Kenneth K.
Wright, Esq., appearing as sttorneys for defendant Royal Laundry
and Dry Cleaning Company; Alessrs, Bacigalupi, Elkus & Salinger by
Claude Rosenberg, Esg., end Kenneth K, Wright, Esq., appearing as
attorneys for defendant california water and Telecphone Company;
Kenneth K. vright, Esq., appearing es attorney for defendant San

Gabriel Valley Water Company; lessrs, Merriem, Rinehart & Merriam
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by Relph T. Merrism, Esqg., appearing es éttorneya for defendant
Pasedene Cemetery Associaéion; frederick G. Stoshr, Lsq., appear-
iug as sttorney for defendant 4. V. wegner; Messrs, Potter and
Potter, by Bernerd Potter, E9q., appearing as sttorneys for defen-
dant Mira Lomes Mutual Weter Company; Gereld E. Kerrin, Esq. and
Jeutes C. Bone, Esq., City Attorney, appesring ss attorneys for de-
Tendant City of Arcadie; Laurence B. Mertin, Esq., eppearing as
ettorney for defendent Sunny Slope weter Comvany; Rovert E. Woore,
Esq., sppearing as attorney for defendant Lincoln Avenue Weter
Company; !essrs. Hehn end Hehn by Edwin F. Hehn, Esq., eppearing
&8 attorneys for defendent The Las Flores Weter Compeny; nessrs.
Hebn end Hahn by Edwin F. Hehn, Tsq,, sppearing es attorneys for
defendents Chesley L. Osborn and Kethleen M. Osborn; snd iessrs.
Hahn and Hahn by Edwin F. Heln, Esq., appéering 88 attorneys for
defendant Cenyon iMutuel Water Compeny, and

All objections and exceptions to the Report of Referee
filed by defendant Celifornia-ichigen Lend and Wetsr Company
heving been overruled by the court with the exception of ohjection
18 which wss withdrewn by said defendent, and

Certain stipulstious having veen enterecd into by end be-
tween the perties end evidence both oral snd documentery heving
been introduced and the csuse having been submitted to the court
Tar its decision upon briefs, and briefs for the reapsctive par-
ties heving been filed and consideredjthe court, being rully sad-
vised in the premises, and having made its findings of fect and
conclusions of law:

WHRRLFORE, by reason of the stipulation eToressid end the
findings of Tect and conclusions of law, 1t is nereby ordered, ad-
Judged end decreed:

I
Thet there exists in the County of Los Angeles, Stete of

Californie, a field of ground weter, known and hereinsfter referred



1 to es the Raymond Hassin Area, sand subqiﬁisions thereof herein deaig-
2 nated the Eestern Unit and the Western Unit which are shown on the
3 map attached hereto and hereby made a part hereorf.
L That, under existing conditions, the safe yield or sald Eest-
5 ern Unit is 3,900 acre feet P&" year, end the ssfe yield of said
6 Western Unit is 18,000 scre feet per yesr.
——
7 That the smount of water pumped or otherwise taken by non-
8 partles to this sction in seid Western Unit isﬁzﬁg_acre feet per
9 Yeer, end the amount of wster puinped or otherwise taken 0y non-
10 parties to this sction in seid festern Unit iﬁﬁigg_acre feet per
11 year.
1z That the parties hereto pumping from wells or otherwiss teking
13 water for beneficial use from the ground in said subdivisions of
"14 8eid Reymond Basin Area sre Bs shown in the tebie in paragraph IV
15 hercof,
16

17
18

11

That, es to thoss parties hereto who ere taking or diverting
water for beneficial use from Eny source contributing to the supply
of weter in the ground in ssid Ray:iond Hesin Aren, eech of said pPT-
19'ties hes the right &s ageinst al) perties other than the defendant
20 Qalifgrhiehmichigen Lend znd Water Compeny, no determination ss to
2l the existence of such right being made as egainst it, to contlnue to
22 divert rrom such soﬁrce for sﬁch use an ~mount of weter messgured by
23 the meximum capecity of its diversion works end cther fecilities ms
2L the seme existed at tny time within tive (5) yeers prior to October
231, 1937. That seid maximum capacitiss of the s2id works and fecili-

26 ties of cach or such parties 1n cubic tent per second ere as rollows:

27 La Canada Irrigation District (Snover Canyon) 1.20
Las Flores Water Compeny 0.50
28 Lincoln Avenue Water Cempany 6.59
Lockhert, Ross . l.20
29 May, Ernest Crawiord, es Excoutor of the Lest Will and
Testement of Cherles Heuston Hzstings, decessed 0.26
30 Mirea Lome Mutual Weter Company 0.82
Pasadene Cemetery Assncistion 0.0z2
31 Peseders, City of
ArToyo Seco inecluding Millirrd Csnyon 25,00
32 Eston Canyon §.90
Rubio Canon Land and Weter Associstion 2,20
Sierre Medre, City of . 6.00
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That each of said parties, end each of thelr egents, em-
ployees, eitorneys, sncd any and ell persons reting by, through,
or under them, or euny of them, sre end esch of them is hereby for-
ever enjoined and restrained fra; increasing its teking or diver-
slon from such source oeyond the a;oﬁnt of' such teking or diver-
glon as measured by seid meximum tepecity of its diversion works
&nd other fecilitles.

111

That eech and all of ths rights of the perties hereto to
pump weter from wells or otherwise teke water from the ground in
seld Reymond Besin Area ere of equel priovity end of the ssme le-
gel Torce snd effect.

v

Thet, subject to the provisions of paregrsphs V, VI snd
X2I hereof, esch perty hereto is the owner of the right to pump
weter from wells or otherwlse teke weter from the ground in each
of seid units in the amount set forth cpposite the ncme of each
perty in the following teole, which seid right, for convenience,
is designetad the "present upidjustésd ri-ht";

PRESENT UnALJUSTLD RIGh1S v TALE
WATER 1N KAr.aUnD sSAGLLy AKLA

Eagtern Unit Acre feet Per Year
Arcedie, City orf 2,527
Sierrs Medre, City of 1,264

Western Unit

Alhembre, City of - 1,042,
Arcedie, City of 1,180°
Califcrnia-Michigen Lend and #Weter Compaay 521
Californie Water ené Telephone Comnany 2,272
Canyon iutual Weter Compsany 128
Crown City Ice Compeny 0
El Cempo Hutusel Weter Company 52
First Trust end Sevings Benk of Pasadene 188~

Greves, Francis P., Alice Graves Stewsrt snd

Ketherine Greves Armstrong, ceing the helrs

of Alice H. Greves, deceesed, end Deing the

residuary legetees under the Last will and

Testament of Alice Y. Greves, deceessed 65
La Caneds Irrigetion District 101

«)Qa



1 Les Flores Water Compeny 252

Lincoln Avenue Weter Company 573
2 Lockhart, Ross . 88

May, Ernest lrewford, as Executor of the Lest Will
and Testament of Charles Hsustoun Hastings, deceased o

Milliken, Robert A., Archer Milton Huntington,
Herbert Hoover, Willlem B. #unro end Edwin P.
Huopell, Trustees of the Henry E. Huntington

> Librery end Art Gellery 265
Mirs Lome Mutual Water Compeny
Monrovie, City of g6l
Osborn, Chesley E. end Kasthleen il. 63
7 Pasedens Cemetery Association 92
- Pasadena, City of 12,758
8 Royal Leundry end Dry Clieening Coumpeny 111
Rubio Cenon Land and wWeter Assccletion 1,234
9 Sen Gebriel County Weter District 1,103
Sunny Slope Water Compeny 1,575
O Velley Weter Compeny {including thet of Flintridge
Mutusl Weter Company) 806
11 Wagner, A. V. ond those cleiming under aad through
him 79
iz
13 Thet the total of seid rights in the Esstern Unit is 3,791

14 ecra feet per year, and that the totel of seid rights in the Western
15 Unit 1s 25,608 ecre feet per yaar. ]

16 ' v

17 Thet, in order to meintein end protect the supply of water in
18 the ground in ssid Raymond Hneln frep, 1t is necessary that the res-
19 pective perties to this action oec limited in the exercise of their
20 respective present unsdjusted rights, =nd the right, so limited, in
21 gcre feet per yeer, of erch party to pump‘weter from ﬁells ar other-
22 wise teke water from the ground, in the Western Unit, is as set forth
23 in the teble at the end of this peragreph V, and in the Eestern Unit,
2L is es set forth in paregreph VI hereor. That serid right, for con-

25 venience, is designeted the "decreed right." That in sald ng}szp
26 Unit the amount of the decreed right of each perty nereby is de-
27 termined by reducing ths present unedjusted right of eech perty es
28 tetuleted in peregreph IV hereofl, in the proportion that the safe

29 yielq of seid unit, less the weter taken therein by non-perties

30 hereto, beers to the nprregete of such richts ol the perties here-
31 to in seld unit. Thet cach of seid perties snd each of their

32 egeuts, zmployees, ettorneys, end rny end gll persons ecting by,

~1lw
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19
20
21

\
tﬁfﬁjﬁgﬁﬂg%gﬁgﬁtr them, are and each of them is, subject to the terms
ofvgﬁragraph XXI hereof,hereby forever enjoined and restrained on
end efter Jﬁly 1, 1944, as to all psrties other than California-
Michlgan Land end Water Compeny, and on end after July 1, 1945 as to
said California-miéhigan Land and Weter Compeny, from pumping or

otherwise taking from the ground in ssid Western Unit more wetexr

——,

than its decreed right in this paragraph determined; provided, how-

ever,that any of the parties to this sction may teke in any twelve
month period beginning July 1 Tor its own beneficiml use snd for the
releese of weter for use by other parties or persons pureuent to and
in eccordance with the Reymond Besin Ares Wate; Exchenge Agreement
of 1943 e2nd smendment thereto, hereinsctfter referred to, ettached

hereto end hereby mede & pert hereof, eny eaount not exceeding one

hundred and twenty per cent (120%) of its decreed right ass fixed:

herein end such grester smount as hey become necessery in cese of an

smergency as deterwined by the Wrter Mester hereinefter referred to,

but in no event shell the aggregete eumount pumped or teken by eny.

perty during any period of sixty (60) consecutive months exceed the

amount of water releesed to it pursuent to end in zccordance with

saiad egreement end amendment thereto, and five (5) tiaes the annual

decreed right of seid porty. That the yeerly period from July 1 to

22
23
24,
25
26

28
29
30
31
32

June 30 hereby is sdopted end shell be used in the edministretion

snd enforcement of this judgment. )
DECREED KIGHTS TU TAnE WATER Fhusd THE GRuunD

IN SAIC WESTLIud UNIT v ACRE FERT PER YBAR
Alhembre, City of 719
Arcadie, City of 814
Celifornis-Michigen Lend end Weter Compeny 359
Cenyon iutual Weter Compeny 88
Crlifornie Weter end Telepnone Compeny 1,567
Crown City Ice Compeny 0
El Cempo Mutuel Weter Comieny 36
First Trust and Sevings Benk of Prsedens 130
Greves, Frencis P., Alice Greves Stewert snd Ketherine

Graves Armstrong, being the heirs of Alice H. Greves, de-

ceased, and belng the residuery legetees under the Last

Will end Testament of Alice H. Sreves, decersed 45
Ls Cznade Irrigetion District 70
Les Flores Weter Compeny 174
Lincoln Avenue Weter Compeny 395
Lockhert, Ross .i. 61
siey, Ernest Crewford, es Executor ol the Last Will end

Testeuent of Charles Heuston Restings, deceemsed 0

~12-
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25
26
27
28
29
30
31
32
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Milliken, Robert A., frcher Milton Huntington, Herpert

Boover, Williem B. lMfunro end Edwin P. Huubell, Trus-
tees of the lenry E. Huntington Library snd art Gellery 183

Mire Lome Mutuel Weter Compeny ' 68
Monrovia, City of 663
Osborn, Chesley E. rnd Krthleen i. L
Pesedene Cemetery Associetion 6L,
Pesadene, City orf . 8,79,
Royel Leundry end Dry Cleening Compeny 77
Rubio Cenon Land end Weter Associmtion 851
fen Gabriel County Weter District 761
Sunny Blope Weter Coupeny 1,085
Veliey Water Compsny ineluding that of Flintridge L
Autuel Weter Compeny) 556 If
Wegner, A. V. rnd those cleiming under and through Lim 55 .

VI

That the decreed right of eech perty hereto in seid Esst-
ern init is the present unedjusted right of each perty as tebu-
leted in pezregreph IV hereof, and is the emount shown opposite the
neme of esch seid perty es follows:

City of sArcedie, 2,5%7 rcre i'cet per year A

City of Sierre Medre, 1,264 rcre feet per yeer.

That eech of seid parties, anc esch of their egents, employees,
ettorneys end. eny end #1li persons ecting by, through, or under
them, are end esch of thew is subject to the termns of peregraph
XXI hereor, hereby iforever enjoined end restrsined on and efter
July 1, 1944, es follows:

(1) frow pumping or otuerwise te€lkking from the ground in
geld Eastern Unit more weater then its decreed right in this pera-
greph determined; provided, however, that either of said parties
mey teke in eny twelve month _eriod ceginaing July 1 for its own
beneficiel use, enc for the Teiess: of wrier lor use by the other
perty pursuant tov end in #ccordence with the srid Reymond Besin

Area Weter Exchenge Agreeanent cof 1943 enid emenduent thereto, eny-

.

emount not exceeding one hundred ead twenty per cent (120%) of its
decreed right es fixed herein end such greeter cuaount es may oe-

cone necessery in case of en ewergency rz determinea by the Weter
Mester, but im no event shall the eggregate emount pumped or taken

by sither of said perties'during eny pericd of sixty (60) consecu-

“13-
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tive inonths exceed the esmount of weter relessed to it pursuent t¢
end in accordence with said ogreement and esmendment thereto and
five (5) timwes the annual decread right of seid perty;

(2) from pumping or otherwise teking weter from the ground
in sald Rastern Unit in eny yeer within one-hslf mile of its west-
ern boundary in en emount which, in eddition to other sxtractions,
would be In excess of the pversge amount pumped or taken in ssid
ong~-hself mile zone during the period 1927-28 to 1937-38, to wit:

88 scre feet per annum, the half mils being measured along & per-
pend;cular erected on the boundary between seid unit and seild West-
ern Unit as shown on the map attached hereto;

(3) from pumping or otherwise teking weter froa the ground
in said Festern Unit in any year in excess of the gverege amount
pumped or teken therein during the period 1927-28 to 1937-38, to
wit:. 3,261 acre feet per annum, during eny yeer in which stetic
ground water level asscurements, made at the ﬁime of mexinum high
water table in the spring seeson of esch year, show thet the ever-
sge woter tebls elevetion in the sres between Foothill Bouleverd and
Raymond Fault and between a line 300 feut west of Rosemead Bouleverd
end 8 line 100 feet esst of :Michillinds Avenue, is higher thesn thet
at the Arcedis group of wells designeted as such.on seld mep et~
teched hereto and loceted west of tﬁe intersection of Orenge Grovs
and Santa Anita Avenuss in the City of Arcedis, this limitetion to
8pply only when the water teble elevation at seid group is less then
500 reet sbove ses level, United Stetes Geologicel Survey detum.

VII

Thet there is now end, so long as the requirements in sub-
paragraphs 2 end 3 of paregreph VI hereof ere fulifilled apnd -usin-
tained, there will be no meteriel moverment of water ecross the
boundary between the Western Unit and the Eastern Unit.

VIII

Thet nothing in this judgment contained shell be deemed %o

-14-
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APPENDIX A

. FRANK L. KOSTLAN, City Attorney

VINCENT W. HEUBLEIN, Assistant
City Attorney - .

WENDELL R. THOMPSON, Deputy
City Attorney

Room 202, City Hall

Pasaderia 1, Cdlifornia

Telephones SYcamore 2-6161

Attomeys for Plaintiff

IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA

IN AND FOR THE COUNTY OF LOS ANGELES

CITY OF PASADENA, a municipal )

corporation,
: . Plaintiff, No. Pasadena C-1323
Ve ; MODIFICATION OF
CITY OF ALHAMBRA, a municipal ) JUDGMENT

corporation, et al., )
)
Defendants. )
)
)

The motion of the Plaintiff City.of Pasadena for an order
that a review of the determination of the safe yield of both units
of the Raymond Basin Area be had pursuant to Paragraph XXI of the
Judgment enteréd herein having been granted and on November 17,
1950, the court having ordered that the matter be referred to the
Department of Public Works, State of California, acting through
the State Engineer, for an investigation and report, and the

Report of Referee in said matter having been duly made and filed
wl10e



with the Clerk of the above entitled court on October 5, 1954 in
accordance with law and the motion of the Plaintiff City of
. Pasadena for an order approving and confirming the Report of

Referee and for an adjudication of each party's pumping rights in
said area based upon said Report of Referee having come on regu-
larly for hearing on the 22nd day of April s 1955, at
the hour of 1:45 P.M. in the courtroom of Department Pasadena "B"
of said court, the Honorable Kurtz Kauffman, Judge Presiding;
Notice of said motion having been duly served on all defendants
and interested parties; and it appearing that no objections to
the draft of Report of Referee were filed with said Referee and
that no exceptions to the Report of Referee as filed herein were
filed with the Clerk of the Court within the time allowed by
law; and the court having heard said matter and having read
and approved said Report of Referee aid the court being fully
advised in the premises and good cause appearing therefor,

IT IS HEREBY ORDERED, ADJUDGED AND DECREED:

I

That the Report of Referee filed herein October 5, 195| be

and the same hereby is approved, accepted and confirmed.
IT

That, under the conditions existing during 1951-52, the safe
yield of the Eastern Unit of the Rsymond Basin Area is 5,290 acre-
feet per year which is an increase of 1,390 acre-feet over that
obtained under 1937-38 conditions and the safe yield of the

Westermn Unit of said area is 25,480 acre-feet per year which is
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Western Unit in acre-feet is modified and changed to read as

follows:

Alhambra, City of 1,031
Arcadia, City of 1,167
California-Michigan Land & Water Assn ‘515
California Water & Telephone Co, 2,248
Canyon Mutual Water Co. 127
Crown City Iee Co. : o
El Campo Mutual Water Co, 51
Graves, Francis P. et al 64
Huntington Library and Art Gallery 262
Kinneloa Canyon Estates, Inc. 87
La Canada Jrrigation District 100
Las Flores Water Co. 2L9
Lincoln Avenue Water Co. 567
Mira Loma Mutual Water Co. 98
Monrovia, City of 951
Osborn, Chesley E., & Kathleen M. 62
Pasadena Cemetery Assn. 91
Pasadena, City of - 12,807
Royal Laundry & Dry Cleaning Co. 110
Rubio Canon Land & Water Assn. 1,221
San Gabriel County Water Distriet 1,091
Sunny Slope Water Co, 1,558
Valley Water Co. 797
Wagner, A. V. 78

Total Western Unit 25,332

That the decreed right to take water from the ground in
said Eastern Unit in acre-feet per year is modified and ch angbd

as follous:

Arcadia, City of 3,526
Sierra Madre, City of 1,76l
Total Eastern Unit 5,290

v

That the Judgment entered herein be and thesame hereby is
modified and changed in so far as the same relates to and incor-
porates Paragraph VII of the Raymond Basin Area Water Exchange

Agreement of 1943 to provide that in the event the aggregate amount
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an increase of 7,480 acre-feet over that under 1937-38 conditions,
which latter conditions were considered and usediin determining
and adjudicating the decreed rights of the interested parties;
and that under the conditions existing during 1951-52 the safe
vield of the Monk Hill Basin, a subdivision of the Westesn Unit
is 7,490 acre-feét which is an increase of 1,430 acre-feet over
that under 1937-38 conditions;

That as of 1951-52 the amount of water pumped or otherwise
taken by nofi~parties to this action in said Western Unit is
1L8 acre-feet per year of which one acre-foot is pumped from the
Monk Hill Basin and that the amount of water pumped or otherwise
taken by non-parties to this action in said Eastern Unit is
none per years

III

That the water rights of Flintridge Mutual Water Company
have been acquired and are owned by the Valley Water Company; that
the water rights of Ross M. Lockhart have been acquired and are
owned by Kinneéloa Canyon Estates, Inc.; and that the water rights
of the First Trust and Savings Bank of Pasadena have been
acquired and are owned by the City of Pasadena,

v

That the decreed right of each party or successor to pump
or otherwise take water from the ground in the Raymond Basin Area
be and hereby is changed proportionately in the same mamner as
originally fixed in the Final Judgment entered in the w thin case.

That the decreed right to take water from the ground in said

LN



of released water taken in any such period by said six parties
minus the sum of the total amount of water released in the Western
Unit by the City of Pasaddna in the same period and the total
amount of water released by one or more of said parties exceeds
1.47 per cent of the safe yield of the Monk Hill Basin, computed
to the nearest acre-foot, the City of Pasadena shall be paid as
undue cost Ten Dollars ($10.00) per acre-foot by said six parties
for eéch acre-foot of such excess as provided in Article X thereof,
VI

That this modification of judgment shall take effect and
shall become operative on the lst day of July 1955 on which date
the parties may commence to exercise the decreed rights specified
in Paragraph IV herein.

The Clerk is ordered to enter this modification of
judgment.

DATED: April 29th | s 1955.

Kurtz Kauffman
Judge of the Superior Court

whiom




CHAPIER IT. MODIFICATION OF RIGHTS TO EXTRACT GROUND WATER

The original decree defining the rights to extract ground water in
Raymond Basin Area, entered by Judgment of the Trial Court on December 23; 19ll,
was modified by the Court this past year. In recognition of a considerable
rise in ground water levels in a portion of the Area coincident with drought.
conditions, the Court, on November 17, 1950, grarmted a motion by City of
Pasadena that there be a review of the determination of the safe yield of
Raymond Basin Area, and that the matter be referred to the Department of
Public Works, State of California, acting through the State Engineer as referee
for investigation and report on the physical facts involved. On October 5, 195L,
the referee filed its report, and on April 29, 1955, on motion of the City of
Pasadena, a "Modification of Judgment" was signed by the court approving “the
feport of the referee and modifying the rights to ground water within the
Raymond Basin Area as set forth in the original decree entered on December 23,
9k,

The referee, in its report, found that under conditions prevailing
in 1952 the safe yield of Raymond Basin Area had substantially increased over
the safe yield under 1938 conditions on which the original decree was baseds
S’et forth in the following tabulation are safe yields in acre~-feet for each

unit of Raymond Basin Area as detemmined under 1938 and under 1952 conditionss

Total for
Monk Total for Santa .Raymond
Hill Pasadena Western Anita Basin -
Basin Subarea Unit Subarea Aves
Safe yield, 1952 N
Conditions 75490 17,990 25,480 55290 30,770
Safe yield, 1938
Conditions 6,060 11,940 - 18,000 3,900 21,900
| Per cent increase 23.6 50e 7 L1.6 356 Li0.5
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In the "Modification of Judgment", the previously decreed rights
of the various parties in the Raymond Basin Area were modified in accordance
with the safe yield determined for 1952 conditionse The text of the "Modifi-
cation of Judgment" is presented in Appendix A+ In Table 1, entitled "Rights
to Extract Ground Water by Parties in Raymond Basin Area Under Decrees of
194} and 1955", there are presented the names of the parties entitled to
ground water from the Raymond Basin Area, their rights as set forth in the
Judgment of the Trail Court entered on December 23, 19Ll, hereinafter referred
to as "Decreed Right 19hL", and their rights as set forth5in the "Modifica=-
tion of Judgment", sigrned by thé court on April 29, 1955, hereinafter referred
to as "Decreed Right 1955%, During the period covered by this report, parties
in Raymond Basin Area extracted ground water in accordance with the decree of
19hhe A provision of the "Modification éf Judgment" sets July 1, 1955, as the
effective date of the modified rights to extract ground water from the Raymond

Basin Area,



TABIE 1

RIGHTS TO EXTRACT GROUND WATER BY PARTIES IN RAYMOND BASIN AREA
UNDER DECREES OF 1944 AND 1955

" In Acre~Fest,

3 "Decreed : "Deereed
Party : Right : Right
ts Mn . 1955
‘Western Unit
Alhambra, City of 719 1,031
- Arcadia, City of 814 1,167
California-Michigan Land and Water Assn, 3594 _ 515
California Water and Telephone Co. 1,567 2,248
Caniyon Mutual Water Co. 88 127
Crown City Ice Co, -0 0
El Campo Mutual Water Cos : 36 51
Graves, Francis P. et al, 45 b4
Huntington Library and Art Gallery 183 262
Kinneloa Canyon Estates,Inc. 61 87
La Cdnada Irrigation District 70 100 :
Las Flores Water Co, 174~ 2491
Lincoln Avenue Water Co, 395 . 567
Mira Loma Mutual Water Co. ég 98
Monrovia, City of ' 663 951
Osborn, C. E. and K. M, A 62
Pasadena Cemetary Assn. 64 91
Pasadena, City ofP 8,924 12,807
Royal Laundry and Dry Cleaning Co. ' 77 110
Rubio Canofn Land and Water Assn. 851: 1,221+
San Gabriel County Water Distriet 761 1,091
Sunny Slepe Water Co, 1,086 1,558
Valley Water Co, 5565 797
Wagner, A. V, ‘ 55 78
Subtotals 17,660 25,332
Eastem Unit
Arcadia; City of 2,527 3,526
Sierra Madre, City of 1,264 “ 1,764
Subtotals ' 5 3,791 55290
TOTALS 21,451 30,622

a; Effective July 1, 1945, . - ) .
b. Rights of City of Pasadena in Monk Hill Basin under conditions of
he 1944 and 1955 decrees are egual to 3929 and AL6L acre-feet
respectively, which are computed as the difference between the
safe yield o} Monk Hill Basin and the sum of the rights of other
parties in the basin and the amount of water taken by non party
users, _Rights of City of Pasadena in Pasadena Subarea %re equal
to total rights in Western Unit less rights in lMonk Hill Basin,
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This Executive Summary Report provides a general summary of the Baseline
Assessment of the Raymond Basin. A complete document containing the main report is
available from the Raymond Basin Management Board. The table of contents of the
main report is included at the end of the Executive Summary.
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EXECUTIVE SUMMARY

1.0 INTRODUCTION

This executive summary provides an
overview of the Baseline Ground Water
Assessment of the Raymond Basin that was
conducted for the Raymond Basin
Management Board (RBMB) by
GEOSCIENCE  Support  Services, Inc.
during 2003. This report focuses on data
collection and provides an evaluation of
current conditions and basin management.
A second phase of the project will involve
the development of a detailed ground water
flow model and basin management practices
to assess the effectiveness of future
conjunctive use scenarios.
water flow model will be developed using

The ground
the  geohydrologic  information  and
understanding obtained in the generation of
this report.

Between 1990 and 1992, CH2M Hill was
contracted by the Metropolitan Water
District of Southern California (MWD) and
the City of Pasadena to assess how much
ground water can be stored in the Raymond
Basin, and to estimate the impacts
associated with four different conjunctive
use scenarios. A second phase of the study
(1992) concluded that there were no major
institutional constraints to implementing a
conjunctive use program in the Basin. Since
the recommendations made in the CH2ZM

Hill reports, seven wells have been
completed as aquifer storage and
recovery (ASR) wells. The spreading of
runoff water at various spreading facilities
throughout the Basin has continued in the
same manner as before 1990, and no
spreading of imported water has been
implemented as yet.  Another indirect
recharge option that currently takes place is
through in-lieu deliveries of MWD imported

water.

MWD, the RBMB, the City of Pasadena,
and Foothill Municipal Water District have
entered into an agreement for the Raymond
Basin Conjunctive Use Project. This
agreement allows MWD a maximum storage
capacity of 75,000 acre-ft in the Raymond
Basin. At MWD’s request, participating
agencies will pump MWD’s stored water
from the Basin, thereby reducing the
agencies’ demand on MWD’s imported
water. The City of Pasadena and Foothill
Municipal Water District would
contractually shift their demands on MWD’s
deliveries to winter months, resulting in a
significant reduction in summer imported

deliveries.

GEOSCIENCE Support Services, Inc.

Raymond Basin Management Board
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2.0 PROJECT OVERVIEW

The Raymond Ground Water Basin is
located in the northwest portion of the San
Gabriel Valley in Los Angeles County,
California (see Figure ES-1). The basin is
bounded by the San Gabriel Mountains to
the north, the San Rafael Hills to the west,
and the Raymond Fault to the south and
southeast. The Raymond Basin is mandated
by the Raymond Basin Management Board
(RBMB) which consists of sixteen member
agencies. The RBMB was established in
March 1984 to function as the watermaster.

Ground water production within the
Raymond Ground Water Basin is currently
managed based on the safe yield of the
Basin (a volume of 30,770 acre-ft/yr), as
stipulated within the Report of Referee
regarding the adjudication of the Basin (City
of Pasadena v. City of Alhambra et al.
Report of Referee, 1943; City of Pasadena v.
City of Alhambra et al. Report of Referee,
1954). Safe yield, in this report, is defined
as:

...the average annual amount of
ground water that could be
artificially extracted from the basin
over an indefinitely long period of
years, under a particular set of those
physical conditions affecting supply
to and disposal from the ground
water body, without causing a net

lowering of ground water levels
during the period.

The Raymond Basin is divided into three
subareas based on differences in ground
water elevations and flow directions: the
Monk Hill subarea in the northwest, the
Pasadena subarea in the central portion of
the basin, and the Santa Anita subarea in the
east (see Figure ES-2).

The base of the water-bearing strata of the
Raymond Ground Water Basin is defined by
bedrock material that is not considered to
yield significant quantities of water to wells.
Overlying the bedrock are more than
1,200 ft of unconsolidated alluvial materials
consisting of boulders, gravel, sand, silt, and
clay. The alluvial aquifer system in the
Raymond Basin consists of many individual
interconnected water-bearing zones. Based
on a review of driller’s reports, ground water
level elevations, and ground water quality
data, the water-bearing zones within
Raymond Basin have been classified as one
general aquifer system. For the most part,
the aquifer system is unconfined to
semi-confined. However, as late as 1938,
flowing artesian wells were observed up to
1.5 miles north of Raymond Fault along
much of the length of the fault. This
suggests that confined conditions do occur
in this area as evidenced by ground water
levels rising above confining layers and

GEOSCIENCE Support Services, Inc.

Raymond Basin Management Board



Executive Summary
Baseline Ground Water Assessment of the Raymond Basin

2-Feb-04

sometimes above the land surface resulting
in flowing wells.

Specific yield values in the Raymond Basin
are typical of alluvial sediments and range
from approximately 5 to 18 percent. Ground
water generally flows southerly from areas
of recharge at the base of the San Gabriel
Mountains to areas of discharge along
Raymond Fault at hydraulic gradients
ranging from approximately 209 to 475 ft/mi
(0.040 to 0.090 ft/ft) (see Figure ES-3). The
Raymond Fault acts as a leaky hydrologic
barrier and defines the boundary between
the Raymond Ground Water Basin and the
main San Gabriel Valley Ground Water
Basin to the south.

Natural ground water recharge to the
Raymond Basin occurs through infiltration
and percolation of rainfall and surface
runoff, and subsurface inflow (i.e. mountain
front inflow) from the San Gabriel
Mountains. Ground water discharge in the
Raymond Basin occurs through pumping
and subsurface outflow across the Raymond
Fault.

Optimum ground water basin management
is predicated on a thorough understanding of
the hydrogeology of the basin of concern. A
greater understanding, enhanced through the
collection of ground water levels,
production, quality and other data, allows
for more informed decisions to be made
regarding the optimization of ground water
resources. The RBMB recognized that a

vast amount of data had been generated
since the CH2M Hill study in the early
1990’s upon which management decisions
needed to made. Additionally, the RBMB
needed a baseline evaluation of the Basin
before MWD begins to store up to a
maximum of 75,000 acre-ft in the Raymond
Basin  through the Raymond Basin
Conjunctive Use Project. Thus, the first part
of the study included:

« A Baseline Evaluation including a
comprehensive review of past
documentation and a review and
update of existing water facilities,
infrastructure, and or systems;

« Collection and compilation of
geohydrologic data, facilities
information, and other available

background information; and

+ Development of a computer database
containing all geohydrologic data.

Once background and geohydrologic data
had been identified, compiled and presented,
key basin management aspects were
evaluated and recommendations made to
improve the Basin’s efficiency and
management. The specific tasks included:

« An evaluation of the effects of
RBMB’s current long-term storage
(LTS) program on ground water
levels, quality, and storage;

GEOSCIENCE Support Services, Inc.

Raymond Basin Management Board
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« Development of a basin-wide
monitoring program outlining a
monitoring network and monitoring
protocol for the collection of
geohydrologic data  within the
Raymond Ground Water Basin;

« An investigation of existing

conjunctive use operations within the

Raymond Ground Water Basin and

development of a strategy for future

conjunctive use and ground water
storage opportunities.

3.0 BASELINE EVALUATION

The first task of this study was to review
documentation related to Raymond Ground
Water Basin, and update the system and
facilities maps. This task provided the basis
for later work, including database

development.

A comprehensive list of historical
documents pertaining to the Raymond Basin
and adjacent San Gabriel Basin was
developed as part of this task, the most
important of these documents being:

« CH2M Hill. Phase 1 (1990) and
Phase 2 (1992) Raymond Basin
California -  First  Technical

Assessment Devil's Gate Multi-Use

Project. Prepared for the City of

Pasadena.

« CH2M Hill, 1990. Work Plan for
Conjunctive Use Feasibility Study
Phase San Gabriel Basin L.A.
County, California. May 4, 1990.

» Raymond Basin Watermaster
Reports for 1986 to 2002. Raymond
Basin Management Board.

« California Department of Water
Resources, 2003. California’s
Ground Water, Bulletin 118. Draft
Individual  Basin  Descriptions.

Raymond Groundwater Basin.

Apart from documents describing various
projects within the Raymond Basin, data
recorded for each of the wells was available
from water purveyors and the RBMB. A
major source of geohydrologic data was the
annual RBMB’s Watermaster reports.
Additionally, data was requested from the
individual water purveyors, and other
organizations such as the California
Department of Health Services and the
Department of Water Resources.

The water system in the Raymond Basin
comprises: (1) the collection and distribution
of water by the sixteen local purveyors,
(2) the importation of Metropolitan Water
District of Southern California (MWD)
water, and (3) artificial recharge. Extracted
ground water is the largest component of the
Raymond Basin water system (51%),
followed by imported water (45%) and
surface water diversions (4%).

GEOSCIENCE Support Services, Inc.

Raymond Basin Management Board
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The City of Pasadena possesses the largest
water rights share at 12,807 acre-ft per year,
and the largest four purveyors (Cities of
Pasadena, Arcadia and Sierra Madre, and
California-America Water Company) hold
rights to 74% of the Basin’s ground water.
Most of the other purveyors control rights of
less than 1,600 acre-ft per year.

A total of 35 ground water extraction wells
currently operate in the Basin. Since the
publication of CH2M Hill’s (1990) report, a
total of seven extraction wells have been
installed and two extraction wells have been
destroyed. Even though seven wells have
the capability to inject water, only one well,
Valley Water Company’s Well 2, is
The City of
Pasadena injection wells have not injected
water since 1999 due to the high total
dissolved solids (TDS) concentrations of

currently injecting water.

imported source water. Twelve wells within
the Basin have been impacted by perchlorate
(> 4 parts per billion (ppb)). Most of these
wells are now inactive or are blended with
other ~water to achieve perchlorate
concentrations less than 4 ppb.

There are four primary spreading grounds
for artificial recharge of runoff (Arroyo
Seco, Eaton Wash, Sierra Madre and Santa
Anita). Since 1977,
204,430 acre-ft of spreading has taken place

approximately

at these four spreading basins. To a lesser
degree, Pasadena Glen, Sludge Ponds, Rubio
Canyon Debris Basin and Millard Canyon

are also used for spreading surface water
(approximately 27,880 acre-{t).

4.0 DATABASE

Over a number of decades, the RBMB, its
member agencies and other organizations
(such as the California Department of Health
Services and the Department of Water
Resources) have measured, recorded and
documented a large amount of ground
water-related data. Due to the large volume
of data (i.e. ground water levels, well
production, spreading, injection, and water
quality) the most efficient method of data
storage, retrieval,
maintenance is to use a database.

management  and

A comprehensive MS Access database and
Instructional Manual have been developed
as part of this study. A total of 108 wells
have been included in the database with over
8,000 ground water level records,
38,000 production
282,000 ground water quality records.

records, and

These data will be used extensively in the
construction of the ground water flow model
that is part of Phase II of this study.

The database will be used primarily by the
RBMB for management and reporting
purposes; however, member agencies can
request read-only copies of the database
from the RBMB. No one, other than the
RBMB can add, delete or modify data in the
database.

GEOSCIENCE Support Services, Inc.
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The maintenance of the database will be the
responsibility of the RBMB. The database
has been developed such that a person with
minimal database skills can maintain the
system.

5.0 EFFECTS OF THE CURRENT
LONG-TERM STORAGE (LTS)
PROGRAM

Comparisons in ground water levels and
basin storage were made from before and
after the LTS program started in the early
1990’s to evaluate its effects on the Basin as
a whole. Data used in the evaluation was
extracted from the Raymond Basin
Geohydrologic Database.

The LTS program alternatives proposed by
CH2M Hill involved both in-lieu pumping
and artificial recharge (CH2M Hill, 1992).
Although some in-lieu pumping has taken
place in the Basin since 1992, as part of the
LTS program, recharge by spreading of
MWD imported water has not taken place.
The source of water for surface spreading
continues to be from runoff and diversions.

The CH2M Hill model predictions for
effects of the proposed LTS programs
(Alternatives 2A and 2B) on ground water
conditions was concluded to be insignificant
(CH2M Hill, 1992), but there would be
slight increases in ground water levels
(generally less than 20 to 30 ft) in the winter
months. Ground water elevations for the

Raymond Basin were projected from
July 1989 to June 2003 using CH2M Hill’s
numerical ground water flow model (CH2M
Hill, 1992). These projected “base case”
ground water elevations were compared to
actual measured ground water elevations for
selected wells (see Appendix C). This
evaluation showed that, despite the LTS
program not being completely carried out as
recommended by CH2M Hill, the predicted
ground water elevations correlate reasonably
well with measured elevations within the
Monk Hill and Pasadena subareas, and less
within the Santa Anita subarea.

Ground water recharge in the Raymond
Basin has generally increased in the period
1992 to 2002 as compared to 1980 to 1991
although the magnitude of increase varies
across the Basin. In general, ground water
production has decreased in the western
Pasadena subarea and increased in the
Ground
water production in the vicinity of the

southeastern Pasadena subarea.

Arroyo Seco spreading grounds decreased in
1990 but increased again in 2002.
Elsewhere across the Basin, ground water
production changed little.

Subsurface outflow across the Raymond
Fault was estimated to be 6,360 acre-ft per
year by the California Department of Water
Resources, and as much as 10,564 acre-ft
per year by CH2M Hill. The amount of
ground water outflow will be confirmed by a
detailed ground water flow model in
Phase II of this study.

GEOSCIENCE Support Services, Inc.
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Ground water levels in the western portions
of the Raymond Basin appear to be very
sensitive to recharge (natural and/or
artificial). Ground water levels in wells
downgradient of the Arroyo Seco spreading
grounds rose by more than 200 ft between
1991 and 2002, corresponding to a period of
substantial increases in artificial recharge in
the spreading grounds. Although ground
water pumping from the wells in the western
portion of the Basin declined slightly, this
would not fully account for the substantial
increase in ground water levels in this area.
Approximately 55,000 acre-ft was spread at
the Arroyo Seco spreading grounds between
1991 and 2002, which appears to account for
the 20,000 to 40,000 acre-ft increase in
ground water storage south of the Arroyo
Seco. This will be further evaluated in
detail using the ground water flow model
during Phase II of this study.

Ground water levels in the southern portion
of the Raymond Basin along the Raymond
Fault, particularly west of Eaton Wash,
appear to be influenced by recharge

activities in the Arroyo Seco area. Ground
water contours indicate that ground water
flows south from Arroyo Seco and then east
along the Raymond Fault approximately as
far as Eaton Wash. These data suggest that
the Raymond Fault is significantly less
permeable in the western portion than the
eastern portion.

Ground water levels in the Santa Anita
subarea are also sensitive to available
recharge. However, substantially less water
was recharged in the Santa Anita and Sierra
Madre spreading grounds than the Arroyo
Seco spreading grounds between 1991 and
2002, and ground water levels in the Santa
Anita subarea did not show the magnitude of
ground water level increases observed in the
western portion of the Basin.

The following table summarizes estimates of
actual and potential ground water storage
volumes within the Raymond Ground Water
Basin. Potential storage increases as the
actual volume of ground water in storage
decreases.

GEOSCIENCE Support Services, Inc.

Raymond Basin Management Board
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Estimates of Actual and Potential Ground Water Storage in the Raymond Basin

Ground Water

GEOSCIENCE (2003)

CH2M Hill (1990) CDWR (1971)

Storage Scenarios

Volume [thousands of acre-ft]

(Wet Year) to Bedrock

Land Surface to Bedrock 1,412 1,470 Not calculated
(angssittige =20 1,367 Not calculated 1,450
to Bedrock
MRESRESNEI 002 816 Not calculated Not calculated
to Bedrock
Water Levels in 1991
(Dry Year) to Bedrock 862 Not calculated Not calculated
Water Levels in 1986
(Dry Year) to Bedrock Not calculated 994 Not calculated
Water Levels in 1983 929 Not calculated Not calculated

Increases in precipitation and spreading
volumes during the period from 1992 to
2002 may have slowed the decline of ground
water levels within the Basin. A decrease in
precipitation from 1983 to 1990 (dry period)
was followed by an increase from 1991 to
1998 (wet period) indicating that natural
recharge was greater during the latter period.
Spreading volumes were greater during the
period from 1992 to 2002 (approximately
136,270 acre-ft) than from 1983 to 1991
(64,860 acre-ft).

While both natural and artificial ground
water recharge has increased since 1991,
pumping from wells within the Basin has on
average decrcased.  Average production
during the period from 1983 to 1991 was
approximately 31,900 acre-ft. From 1992 to

2002, average ground water production

decreased  slightly to
31,300 acre-ft. This may have also assisted

approximately

in slowing the decline in ground water
levels.

Despite increases in spreading, the volume
of ground water in storage within the
Raymond Ground Water Basin has
decreased by 112,600 acre-ft from 1983 to
2002. What is important to note is that
while ground water levels have been overall
declining in the Basin (accounting for
increased storage capacity), the decline since
1992 has been slower than previous, due to
increased natural and artificial recharge.
Between 1992 and 2002, the volume of
ground water in storage decreased by
approximately 46,100 acre-ft while it
decreased by approximately 66,500 acre-ft
from 1983 to 1991.

GEOSCIENCE Support Services, Inc.
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Ground water in the Raymond Basin is
typically a calcium bicarbonate-type water.
The chemical characteristics of wells in the
Pasadena and Santa Anita subunits are
relatively stable; however, ground water in
the Monk Hill area has generally shifted
toward a sodium chloride-type water
between 1987 and the present. The reason
for the shift is probably due to injection of
imported MWD water that has a higher TDS
concentration than local ground water, and
the chemical composition of the aquifer in
this area (CDWR, 1971).

Point sources of contamination include
specific sites where contaminants have been
released to the subsurface from an
underground storage tank (UST) or a
localized surface spill. The primary risk to
potential well sites from USTs is from
vertical migration of contaminants from
shallow zones through less permeable layers
and into the deeper aquifer system. Leaks
from USTs generally impact the shallow
aquifer system, which is often perched and
restricted in lateral extent. In areas where
no aquitards exist to separate shallow
aquifers from deep aquifers, contamination
can migrate from point sources into the
deeper system. In addition, cross
contamination can also occur from vertical
flow in existing wells that are perforated in
both the shallow and deep zones.

Point source contaminants identified for
evaluation in this report included

perchloroethene  (PCE), trichloroethene

(TCE) and perchlorate. These contaminants
were evaluated due to their status as priority
pollutants and their relative mobility in the
subsurface.

In the northwestern portion of the Raymond
Basin (Monk Hill), detections of point
source contaminants such as PCE, TCE and
perchlorate are readily explainable in the
context of identified pollution sources in this
area. In some cases (Las Flores Company
Well 2), concentrations in downgradient
wells are increasing. In other cases (Las
Flores Well 5 and Pasadena’s Sunset Well),
concentrations in downgradient wells are
decreasing.

In the southern portion of the Raymond
Basin, detections of PCE, TCE and
perchlorate are not as readily explained by
identified point sources. Relatively
consistent detections of PCE in Sunny Slope
Water Company wells may be explained by
as yet unconfirmed contaminant sources
north of the wells. Sources for the historical
detections of PCE and TCE in the Santa
Anita subarea have not been identified.
Concentrations of these constituents have
generally decreased since the early 1990s.
The decreasing concentrations may be a
result of several different factors, but
increased recharge wupgradient of the
detections may have the effect of flushing
and/or diluting the contaminants.

Perchlorate has been detected in ground

water  samples from  approximately

GEOSCIENCE Support Services, Inc.
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55 percent of the wells in the Raymond
Basin (28 wells out of 51 wells). The
highest concentrations have been detected in
City of Pasadena Well 52, which is located
in the vicinity of the Arroyo Seco spreading
grounds directly downgradient of the Jet
Propulsion Laboratory. The majority of
detected perchlorate concentrations are less
than 4 pg/L.  Perchlorate has not been
detected in the Santa Anita subarea.

Non-point of ground water
contamination

sources

result  from  regional
application of chemicals/compounds to the
land surface that eventually leach into the
ground water with irrigation water and/or
precipitation. The primary non-point source
in the

historical

of ground water contamination

Raymond Basin area is
agricultural activity. This has resulted in

widespread nitrate impacts to the ground

water from  deep  percolation  of
nitrogen-based  fertilizers  applied to
agricultural orchards and row crops.
Because the area has been almost

completely urbanized, elevated TDS and
residual nitrate concentrations in the ground
water are likely a result of historical
agricultural practices.

have

TDS concentrations

generally increased in the western and

and nitrate

southern portions of the Raymond Basin,
decreased in the central portion of the Basin,
and remained relatively stable in the eastern
portion of the Basin (Santa Anita subarea).
The highest

concentrations of these

2-Feb-04
constituents  generally occur in the
southernmost portions of the Basin and in
the Arroyo Seco spreading area. The data

suggest that TDS and nitrate associated with
historical land use practices is migrating
from the recharge areas in the north to the
southern portions of the Basin where it
concentrates behind the Raymond Fault.

6.0 BASIN-WIDE MONITORING
PROGRAM

General recommendations for a basin-wide
monitoring program have been identified
the
management environment in the Raymond

based on a review of current
Basin, the geohydrologic characteristics and
ground water level history of the Raymond
Basin, and ground water level data gaps.
Currently, ground water production within
the Raymond Ground Water Basin is
managed based on a safe yield of
30,770 acre-ft/yr, as stipulated within the
Report of Referee regarding the adjudication
of the Basin. The safe yield was determined
by comparing the ground water storage of
the Basin, as determined from a baseline
hydrologic condition (1927-28
1937-38), with the ground water storage of
the Basin at the time of the adjudication
(1951-52).

through

Although ground water level trends from
selected wells within the Raymond Basin are
reported in the RBMB annual reports, the
trends are not used as criteria for managing

GEOSCIENCE Support Services, Inc.
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ground water production within the Basin
unless it is necessary to reevaluate the safe
yield. Likewise, ground water quality is not
a factor in current basin management

decisions.

Ground water data within the Raymond
Basin is collected entirely from pumping
and non-pumping wells owned by the
member agencies of the RBMB. A subset of
these wells includes seven “key” wells that
are used for monitoring ground water levels.
Only two of these wells are non-pumping
wells.

Based on a review of current monitoring and
management practices:

» It is recommended that future
management of the ground water
resources in the Raymond Basin be
conducted based on both ground
water levels and safe yield. Proper
management of the Basin will
require an iterative process of
monitoring ground water levels
consistent with extractions within the

Basin’s safe yield;

« Ground water levels in non-pumping
key wells should be used, along with
action criteria, for making

management decisions regarding the

operation of the ground water basin;

and

« Implementation of annual ground
water audits can be an effective way
of managing the ground water basin,
using ground water level data from
the key wells.

In regard to ground water level monitoring,
it is recommended that ground water levels
be measured using an electric well sounder
calibrated to the nearest 0.01 ft.
static

In some

cases, ground water levels in
production wells are currently measured
using an airline. This method has a limited

accuracy (usually 0.5 psi or 1.2 ft).

Ground water production data ié currently
collected from each operating well on a
monthly basis. This frequency is suitable.

Ground water quality samples are collected
from each municipal production well in
accordance with DHS Title 22 requirements.
This
relatively comprehensive and no sampling

sample and analysis frequency is

and analysis above and beyond what is
currently being conducted is recommended.

For other monitoring wells, initially, Title 22
requirements can be applied, but in order to
be more cost effective, selected constituents
can be tested for instead of the full range of
based on

constituents, potential

contaminants in the area.

Approximately ten new wells for ground
water level and quality monitoring have

been recommended (see Figure ES-4).

GEOSCIENCE Support Services, Inc.
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These are either new wells to fill spatial data
gaps in the Basin, or to replace existing key
wells that are pumping wells. The following
are recommended changes to the monitoring
well network in the Raymond Basin, in
order of priority (highest priority first):

e At least two additional monitoring
should be
identified in the Santa Anita subarea.

wells (non-pumping)

¢ One additional

(non-pumping) should be identified

monitoring  well

in the eastern Pasadena subarea
between the Eaton Wash spreading
grounds and the Santa Anita subarea
boundary.

o The Kinneloa Irrigation District
Wilcox Well, which is a pumping
well, should be replaced with a
non-pumping well as the key well in
the eastern portion of the Pasadena
subarea. The monitoring well

recommended for the area between

Eaton Wash and the Santa Anita

subarea may be suitable for this.

o+ One additional monitoring well
should be identified in the
southwestern Pasadena  subarea,

midway between the 210 Freeway
and the Raymond Fault.

« Two additional monitoring wells
should be the
northwestern Pasadena Subarea.

identified in

2-Feb-04
+ One additional monitoring well
should be identified in the

northwestern Monk Hill Subarea.

« The current key wells Pasadena
Copelin, California American Water
Company Winston, and City of
Alhambra No. 2, which are all
pumping wells, should be replaced
by non-pumping wells in the same

the current

general vicinities as

wells.

In addition to replacing unsuitable key
wells, two monitoring wells should be
established either side of the Raymond Fault
to monitoring outflow across the fault.

For all recommended monitoring wells,
existing wells in the vicinity should be
identified first and investigated to determine
their suitability for ground water monitoring
of water levels and quality. If no existing
non-pumping wells can be identified for use
as monitoring wells, it may be prudent to
drill and construct a new monitoring well(s).
The
investigating existing wells for monitoring

suitability and completing ten recommended

estimated engineering cost of

monitoring wells will be approximately
between $160,000 and $210,000. Note that
this cost does not include construction costs
for 4-inch stainless steel monitoring wells,
geophysical logging, well development, or
water quality sampling.

GEOSCIENCE Support Services, Inc.
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To monitor land surface elevations for
subsidence in the Raymond Basin, it is
recommended that a network of land surface
benchmarks be established in the southern
part of the Raymond Basin where conditions
for subsidence potential may exist. An
additional option that may be considered in
the evaluation of changing land surface
elevations is the use of INSAR satellite data.

An alternative approach to the current
Raymond Basin ground water management
practice is through an annual ground water
This
evaluating ground water

audit process. process involves

level trends,
production rates, ground water quality or
other aquifer/well/pump considerations from
the previous year. This information is used
to make recommendations for pumping in
the following year. This type of
management approach focuses more on
maintaining ground water levels within
acceptable limits rather than maintaining
pumping within a predetermined safe yield
although refinement of the safe yield is part
of the audit process. The goal of the annual
avoid potential

audit approach is to

undesirable conditions or adverse

environmental impacts.

If the results of the water audit indicate that

pumping
individual subarea shows both short-term

annual ground water in an

and long-term declining water level trends in

key monitoring wells, suggesting

exceedance of the safe yield, it may be
recommended that pumping in that subarea

or a portion thereof be decreased and/or
artificial recharge increased in the upcoming
water year. In this manner, undesirable
trends in ground water levels are regulated
so that both short- and long-term trends can
be stabilized. Action criteria (e.g. a critical
ground water level) for key wells would
have to be established by the RBMB to
provide a standard against which decisions
to increase or decrease pumping would be
based.

The estimated cost of implementing an
annual basin audit will be between $35,000
and $40,000 per year.

7.0 FUTURE CONJUNCTIVE USE
AND GROUND WATER STORAGE
OPPORTUNITIES

Conjunctive use is a management technique
which allows operation of a ground water
basin in coordination with a surface water
system to increase the total available water
supply, the
reliability of supplies. It
coordinated operation and maintenance

while improving overall

requires

plans designed to meet demands while
ensuring maximum conservation. Current

ground water management techniques
include artificial recharge (spreading and
injection), and indirect recharge through
in-lieu pumping. Although these methods
are being used, they are not utilized to their
full potential, and ground water levels are

continuing to drop in the Basin. Future

GEOSCIENCE Support Services, Inc.
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conjunctive use must focus on improving
artificial recharge rates and volumes, and
exploiting in-lieu recharge as much as
possible.

Criteria for determining the location of
potential artificial recharge sites include:

+ Overall permeability of sediments;

« Presence or absence of impermeable
sedimentary layers;

« Depth to ground water;

and

« Proximity relationship  to

existing or proposed production
wells and/or conveyance systems;

« Ability to comply with regulatory
requirements; and

water

e Proximity to imported

distribution systems.

The most important factor in the reduction
of percolation rates within spreading basins
is the clogging of the basin sides and
bottom. Clogging of spreading basins can
severely reduce recharge rates to only a
fraction of the initial rate. It is therefore
necessary to periodically dry the basins so
the clogging layer can be removed and any
organic material can be allowed to
decompose.
clogging is

suspended material within the water prior to

Another method to prevent
to reduce the volume of

diverting it into the spreading basin. Weir
ponds or desilting basins are designed to
reduce the sediment load within recharged
water prior to diversion into the spreading

basins. Flocculation systems can also be

used to coagulate suspended solid particles
so that they will settle out of the water as it
passes through a series of desilting ponds.

The efficiency of a typical injection well is
likely to be reduced with time due to four
major factors: 1) clogging by sedimentation;
2) air
problems; and 4) thermal interference. The

entrainment; 3) water-chemistry
injection wells currently being operated in
the Raymond Basin reportedly have not had
any efficiency problems. This may be due
to their dual use as extraction wells, which
reduces the chances of clogging.

The most suitable areas for large-scale
surface spreading are located in the foothills
or forebays of alluvial basins. They are
favorable to ground water storage because of
the unconfined nature of the aquifers
For
injection wells, a major consideration in
their applicability includes the physical

properties of the aquifer to be injected.

coupled with high infiltration rates.

Other considerations in conjunctive use
projects include the source of recharge water
sufficient
and must regulatory
Currently, imported MWD
water from the Weymouth Treatment Plant
has an average TDS of 615 mg/L, which
exceeds the Basin water quality objectives
set by the Regional Water Control Board
(450 mg/L).
water could be recycled water. However, no
recycled water is available in the Basin,

which must be available in
quantities meet

requirements.

Another potential source of

GEOSCIENCE Support Services, Inc.
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apart from the La Cafiada water reclamation
plant operated by the Sanitation Districts of
Los Angeles County which uses all its
treated, secondary effluent on the golf

course.

In-lieu recharge is an effective ground water
management practice that makes use of
indirect recharge. This is achieved by using
imported water when it is readily available

(i.e. October through April) in-lieu of
pumping ground water from the Basin. In
the peak season (i.e. May through

September) ground water is extracted from
the Basin again.

Certain purveyors in the Basin already
practice in-lieu recharge (City of Pasadena,
Valley Water Company, Lincoln Avenue
Water Company and La Cafiada Irrigation
District). Provided imported water can be
purchased from MWD at a reasonable cost,
this option is very attractive. Currently, the
limiting factor to increasing in-lieu
deliveries is the infrastructure in place that
will need to be upgraded and/or modified if
in-lieu practices are maximized. It is
that the capacity

maximizing the amount of in-lieu pumping

recommended for
that can take place be reviewed by each
member agency.

Phase II of this study, which involves a
ground water flow model, will take into
account in-lieu pumping as part of the
The

amount of in-lieu pumping will be adjusted

Basin’s conjunctive use program.

in order to achieve optimal basin

management, along with artificial recharge.
evaluation

Based on an of existing

conjunctive use practices, potential for
optimizing future conjunctive use and

artificial recharge in order of priority are:
1) Maximize in-lieu recharge.

2) Expansion of existing facilities in the
Santa Anita area.

3) Expansion of existing facilities in
Eaton Canyon and Sierra Madre
areas.

4) Utilization of existing debris basins
within the foothills of Raymond
Basin. These basins are, for the most
part, used for flood control purposes
and would require considerable

coordination with regulatory

agencies (e.g. Los Angeles County

Flood Control District).

5) Injection wells should be tested as a
means to recharge water in areas
below impermeable layers such as
those areas immediately north of
Raymond Fault.

6) Development of additional surface
This
option is limited due to lack of

basin-type recharge facilities.

undeveloped land in the Raymond
Basin.

GEOSCIENCE Support Services, Inc.

15

Raymond Basin Management Board



Executive Summary
Baseline Ground Water Assessment of the Raymond Basin

2-Feb-04

In order to evaluate the successful operation
of existing and potential artificial recharge
field
investigation should be conducted at each
sitte and would include visits to existing

facilities, a comprehensive

artificial recharge facilities and sites

identified as potential candidates for future
artificial recharge; the
condition of each recharge facility; and

evaluation of

infiltrometer testing and shallow borings to
verify the permeability of materials

In particular, controlled pilot-scale tests
should be conducted in the Santa Anita
Basin area to determine the optimum
recharge capability.

recommend to conduct pilot-scale recharge

In addition, it is
testing in one or more of the existing debris
basins in order to evaluate their potential as
arcas of artificial recharge. The estimated
preliminary cost of performing an
investigation and preparing a work plan pilot
testing at the Santa Anita spreading grounds
will be between $20,000 and $30,000. To
carry out field work and install five shallow
monitoring wells will cost approximately
$30,000 to $40,000 for engineering and
between $50,000 and $75,000 for contractor
costs. The implementation of the pilot
testing at the Santa Anita spreading grounds
and monitoring for four months is expected

to cost between $30,000 to $40,000 for

engineering costs, and between $10,000 to
$15,000 for engineering costs.

The evaluation of an existing debris basin

for spreading including
installation of two shallow monitoring wells
should cost between $20,000 and $30,000
for engineering costs, and between $20,000
and $30,000 for contractor costs. The pilot

basin construction and implementation of

purposes,

the pilot testing, together with field
monitoring for four months will cost
between  $20,000 and $40,000 for

engineering costs, and between $10,000 and
$15,000 for contractor costs.

Note that all these estimated costs are
preliminary budgetary estimates that can be
refined once programs have been clarified
and confirmed.

8.0 PRELIMINARY ESTIMATED
COSTS TO IMPLEMENT
PROPOSED PROGRAMS

The table on the following page presents
estimated costs for each of the proposed
abovementioned programs. The costs are
preliminary budget estimates and will be
refined further once the programs have been

clarified and confirmed.

GEOSCIENCE Support Services, Inc.
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Preliminary Estimated Costs to Implement Proposed Programs
ENGINEERING CONTRACTOR
FROGRM COSTS COSTS
Ground Water Monitoring Plan’
¢ Identify existing wells as prospective monitoring wells and
verify construction details.
¢ Identify locations for 10 new monitoring wells. $ 160,000 - $ 210,000 Not Included

Prepare detailed technical specifications.
Provide field inspection during drilling and construction.
Prepare a summary report.

Evaluation of Santa Anita Spreading F acilities®

Perform reconnaissance investigation.
Prepare a detailed pilot test work plan.

$ 20,000 - $ 30,000

None

Prepare detailed technical specifications for 5 monitoring
wells and supervise the bidding process, including one
instrumented monitoring well.

Perform infiltrometer testing at five locations.

Prepare a summary report.

$ 30,000 - $ 40,000

$ 50,000 - $ 75,000

Pilot spreading basin design and construction.

Setup instrumentation and provide field data collection for
the 4 month infiltration testing.

Prepare a summary report.

$ 30,000 - $ 40,000

$ 10,000 - $ 15,000

Evaluation of Existing Debris Basins®

Perform reconnaissance investigation.

Prepare detailed technical specifications for 2 monitoring
wells, including one instrumented monitoring well.
Provide inspection services during drilling and installation
of monitoring wells.

Perform infiltrometer testing at three locations.

Prepare a summary report.

$ 20,000 - $ 30,000

$ 20,000 - $ 30,000

Pilot spreading basin design and construction.

Setup instrumentation and provide field data collection for
the 4 month infiltration testing.

Prepare a summary report.

$ 20,000 - $ 40,000

$ 10,000 - $15,000

Annual Basin Audit

Review historic records of ground water levels and
production.

Prepare for and attend one annual workshop.

Provide recommended production using the ground water
model.

Prepare Annual Audit summary report.

$ 35,000 - $ 40,000

None

Cost does not include construction costs for 4-inch diameter stainless steel monitoring wells, geophysical

logging, well development, or water quality sampling.
Costs assume all necessary permits have been obtained.
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EVALUATION OF GROUNDWATER
PRODUCTION
(DECEMBER 2007)



TECHNICAL MEMORANDUM

TO: TONY ZAMPIELLO
RAYMOND BASIN MANAGEMENT BOARD

FROM: STETSON ENGINEERS, INC.

SUBJECT: EVALUATION OF GROUNDWATER PRODUCTION IN THE PASADENA
SUBAREA OF THE RAYMOND BASIN

JOB NO.: 1927-05

DATE: DECEMBER 12, 2007

1M 7—| R/H” N\ O ¢

On August 17, 204*:%& g r%z 'S Inc\(gelsojﬁ‘ S mM 5c¢>‘/ \oZ k and budget to

the Raymond Basin Management Board (Board) for development of a groundwater monitoring
and management plan for the Raymond Basin (RBGWMP). The RBGWMP was developed in
part to support the Raymond Basin Con unctlve Use Project (R BC UP) and the RBGWMP was
: ThlS c wdrk ‘nch was prepared for

. tafa g walu elgvation monitoring
network (Task 1) and anjeyaluatjon I'%m adwaterpr duqll n'in the Pasadena Sub-Area, where

groundwater levels at s wells-have beerrdeclining sinee? 1955 2). The scope of
work was approved by the Board on September 5, 2007.

As part of the scope of work, Stetson is to prepare a short technical report to document the
results of the RBGWMP Phase I work. The draft report will include, but is not limited to, data
and information collected for Tasks 1.1 and 1.2, such as drillers’ logs and geophysical logs, the
recommended monitoring network including potential locations and estimated costs for the
proposed exploratory boreholes and new monitoring wells. The draft technical report was
submitted to the Board on November 30, 2007.

Stetson is also to prepare a separate technical memorandum to document the results of Tasks 2.1
and 2.2 and to review the Board’s management actions in the Raymond Basin that that may be
affecting the overdraft conditions in the Pasadena Sub-Area. This technical memorandum was
prepared to present the evaluation’s results and findings and to make recommendations for future
activities (Phase 1I).



I. RESULTS AND FINDINGS
1. Obtain Available Data and Information

Historic data for the evaluation of groundwater production in the Pasadena Sub-Area include
groundwater production and injection at production wells located within the subbasin,
groundwater level data, surface water spreading data, and precipitation for the Raymond Basin.
The data were primarily obtained from the database developed by Geoscience Support Services,
Inc. (Geoscience) and then supplemented and/or updated with data obtained from other sources
as described below.

% Groundwater production and injection were supplemented and updated with data from the
Board’s annual reports for watermaster service.

< Surface water spreading by the water producers was supplemented and updated with data
from the Board’s annual reports for watermaster service and the hydrologic reports (pre-
1994) published by the Los Angeles County Department of Public Works (LACDPW), and
with spreading data (post-1994) obtained from LACDPW. Surface water spreading data by
LACDPW was added because this data was not included in the Geoscience database.

¢ Historic annual precipitation at several stations within the Raymond Basin was reviewed to
select a representative precipitation station for the evaluation. Historic annual precipitation

for the selected station, which is the Altadena statior btained_from the Board’s
annual rcpor@ and su pﬁm nted b d%a htained fiior u$?l}un%15iej for the
climatologicajd a &Cali' }aia publishegd by the Natipnal Oceanigand\ Atmospheric
Administratioh {’\)J "/

% Groundwaterfevéls ' were supplemented’by hydrographsinthe Board’s annual reports for
watermaster service.

Data used for this evalyation were ¢ iled in tabular format and j ed in the Attachment.
] i N\
2. Evaluate Groundwaten P}d ctio < helf})éd na ]Tl rea

a. Review of Availablé Data and fiformation”
< Annual Groundwater Production

Annual groundwater production from individual wells in the Raymond Basin were compiled
from monthly groundwater production data and organized in tabular format, as shown in Table 1.
The groundwater production between 1939-40 and 1943-44 could not be found. The annual
groundwater production from each water producer and the annual groundwater production for
the Raymond Basin were then calculated from these individual well production data. The annual
groundwater production for the three subareas and the entire Raymond Basin, published in the
Board’s annual reports, were also included at the bottom of the table. As can be seen, the
calculated annual groundwater production is compatible, but not identical, with the published
annual groundwater production for the Raymond Basin.



The annual groundwater production in the Raymond Basin varied from 18,514.00 acre feet in
1913-14 to 34,539.74 acre feet in 2006-07 with an annual average of 29,016.52 acre feet per
year, a maximum production of 40,855.80 acre feet in 1998-99, and a minimum production of
16,700.00 acre fect in 1937-38. In the Monk Hill Sub-Area, the annual groundwater production
varied from 4,530.00 acre feet in 1913-14 to 6,247.05 acre feet in 2006-07 with an annual
average of 7,050.58 acre feet per year, a maximum production of 13,012.40 acre feet in 1995-96,
and a minimum production of 3,208.47 acre feet in 1989-90. In the Pasadena Sub-Area, the
annual groundwater production varied from 13,851.00 acre feet in 1913-14 to 20,678.35 acre feet
in 2006-07 with an average of 17,340.61 acre feet per year, a maximum production of 24,124.10
acre feet in 1998-99, and a minimum production of 8,913.78 acre feet in 1949-50. In the Santa
Anita Sub-Area, the annual groundwater production varied from 133.00 acre feet in 1913-14 to
7,614.34 acre feet in 2006-07 with an average of 4,625.33 acre feet per year, a maximum
production of 8,104.66 acre feet in 1993-94, and a minimum production of 133.00 acre feet in
1913-14. The fluctuation of the annual groundwater production in the Raymond Basin and its
subareas is shown on Plate 1.

< Annual Grotmdv

The annual groundwater production in the Monk Hill Sub-Area appears to be reasonably stable,
varied from 13,984.00 acre feet in 1913-14 to 28,292.69 acre feet in 2006-07 with an average of
Santa Anita Sub-Arneasisshown oi|Plate

Annual groundwater injection from individual wells in the Raymond Basin were compiled from
acre feet in 2006-07 with a A avierage o 901,04 adfe foet per '\IL', a maximum injection of
945.92 acre feet in 2006-07 with an average rate of 659.63 acre feet per year, a maximum
1992-93 to zero acre feet in 2006-07 with an average of 241.41 acre feet per year, a maximum

but the annual groundwater production in the other two subbasins appears to have increased
significantly. The annual groundwater production in the Pasadena and Santa Anita Sub-Areas
21,965.94 acre feet per year, Q.IllilxinTIlJ\]_Qf, 2.70.in.1998-99, and a minimum of 12,750.05
acre feet in 1949-50. [The fluctuatignjof th al gréoun u@?‘\ t‘We Pasadena and
«atmﬁ_'recﬁv%] L
monthly groundwater injection and organized in tahular format, as shown in Table 2. The annual
groundwater injection in|tl %wgw 1d|Basin varigd from 1.5 F’?\B\ilﬂﬁe eet in 1992-93 to 945.92
1 avier
2,072.51 acre feet in 1993-P4 a/n/d ajm N‘% m '@‘EEB’Q \‘orijl‘ 5.89 acre feet in 1994-95. In the
Monk Hill Sub-Area, thie annual groundwater injection varied from Zero acre feet in 1992-93 to
injection of 1,478.78 acre feet in 2005-06, and a minimum injection of zero acre feet in 1992-93.
In the Pasadena Sub-Area, the annual groundwater injection varied from 1,517.32 acre feet in
injection of 2,072.51 acre feet in 1993-94, and a minimum injection of zero acre feet in 1994-95
and from 1996-97 to 2006-07.

s Annual Surface Water Spreading

Annual surface water spreading from individual water producers at each spreading facility in the
Raymond Basin were compiled from monthly surface water spreading and organized in tabular
format, as shown in Table 3. The annual surface water spreading in the Raymond Basin varied
from 337.00 acre feet in 1944-45 to 8,470.8 acre feet in 2005-06 with an average of 6,251.77
acre feet per year, a maximum spreading of 26,754.3 acre feet in 1994-95, and a minimum
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spreading of zero acre feet in 1945-46. In the Monk Hill Sub-Area, the annual surface water
spreading varied from zero acre feet in 1944-45 to 3,175.9 acre feet in 2005-06 with an average
0f1,994.72 acre feet per year, a maximum spreading of 13,122.3 acre feet in 1994-95, and a
minimum spreading of zero acre feet in 1944-45. In the Pasadena Sub-Area, the annual surface
water spreading varied from zero acre feet in 1944-45 to 4,155.6 acre feet in 2005-06 with an
average of 2,388.56 acre feet per year, a maximum injection of 11,527.36 acre feet in 1982-83,
and a minimum spreading of zero acre feet in 1944-45. In the Santa Anita Sub-Area, the annual
surface water spreading varied from 337.0 acre feet in 1944-45 to 1,139.3 acre feet in 2005-06
with an average of 1,868.49 acre feet per year, a maximum spreading of 5,799.0 acre feet in
1966-67, and a minimum spreading of 337.0 acre feet in 1944-45. The fluctuation of the annual
surface water spreading in the Raymond Basin is shown on Plate 3.

&,

% Annual Precipitation

Annual precipitation at the selected stations within the Raymond Basin since 1900-01 is shown
in Table 4. The precipitation from 1900-01 through 1937-38 at the station No. 4092 and from
1938-39 to 2005-06 at the station No. 144 in Altadena was used as the representative
precipitation in the Raymond Basin for this evaluation. The representative precipitation varied
from 24.95 inches in 1900-01 to 21.21 inches in 2005-06 with an average precipitation of 21.87
inches per year, a maximum precipitation of 56.43 inches in 2004-05, and a minimum
precipitation of 5.38 inches 11L_L93’2-3'3 "ﬂlg fluctyation ngllc_L‘cplrc& Lwc pregipitation is

shown on Plate 4 and t [? cumulz n ep\uu ‘on) the wcf Ip&\:na iop iy'shown on Plate
) O\ J J

¢ Water Level
Historic water level data for the City of Pasadena’s Woodbury Wells (C-52 and C-52a) and

Craig Well (C-44) wergused_ 51.[!.\ ion. The hyd;ng,la% LLhrJﬁ.ter level for these
Wel]s are shown on Platd 6/ 1 )n. selgcted because,t f ted in the central

e théy\hgve lon «%1 m regofd covering periods with

- itions) As can'be segn, [the water level at

Woodbury Wells consmtéﬁ'fr’“dec]me rom approximately 142 feet befow ground surface (bgs)
in 1916 to approximately 260 feet bgs in 1936. The water level at Craig Well also declined from
approximately 269 feet bgs in 1925 to approximately 344 feet bgs 1936 then stabilized and
slightly recovered to approximately 319 feet bgs in 1956. Since then, the water level in this well
declined consistently and reached 435 feet bgs in 1995.

«  Review Findings

e Groundwater production in the Raymond Basin, especially in the Pasadena-Santa Anita
Sub-Areas, has increased significantly since 1910-11. During the last 60 years, the
groundwater production in these subareas increased from 14,419.80 acre feet in 1944-
45 10 28,292.69 acre feet in 2006-07 (96% increase), as shown on Plate 6.

e The increasing groundwater production in the Pasadena-Santa Anita Sub-Areas appears
to be the primary factor for the continuing declination of the water level in these
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subareas. During the last 60 years, the water level in the City of Pasadena’s Craig Well
declined from approximately 320 feet bgs in 1944-45 to approximately 419 feet bgs in
1996-97, a decline of essentially 100 feet.

e Precipitation within the Raymond Basin does not appear to have significant direct
impacts on the groundwater level. In fact, the wet period from 1912-13 to 1919-20, as
indicated by the cumulative departure curve on Plate 6, did not have any impacts on the
groundwater level at Woodbury Well. The very wet period from 1935-36 to 1947-48
appears to stabilize the water level in Craig Well, but the water level did not recover
more than 5 feet, as shown on Plate 6.

e Surface water spreading appears to have positive impacts on the water level in the
Raymond Basin. During the period from 1914-15 to 1930-31, without surface water
spreading, the water level in Woodbury Well declined from approximately 150 feet bgs
to approximately 230 feet bgs at an average annual rate of approximately 3.2 feet per
year. During the period from 1951-52 to 1979-80, with surface water spreading, the
water level in Craig Well declined from approximately 320 feet bgs to approximately
370 feet bgs at an average rate of approximately 0.6 feet per year.

e Impacts of groundwater injection in the Pasadena-Santa Anita Sub-Areas on the water

level in @se:s?n‘c S_TQ%[ not-be evaluat scause-of alackoflongterm data.
D 2
b. Evaluation Methodology \\/ %

o L/
NI JLJ

Based on the correlation between the groundwater production and water level in the Raymond
Basin and assuming that the Pasadena and Santa Anita Sub-Areas are hydraulically connected
(based on the findings during the development of the preliminary groundwater monitoring
network), a spreadsheet-groundwater-balance model was hv?iap\a]ihﬁe alyate the relationship
between the groundwatey Ic ioD in the Pasadénd and SanitajAfifta Sub-Areas and the water
level at the City of Pasader rai 1y\l

)

The spreadsheet groundw%ragalance model, as shown in Table 5, includes components such as
net recharge from precipitation, surface water spreading, subsurface inflow from the La Canada
Flintridge-Altadena subbasin and the Sawpit watershed, subsurface outflow to the San Gabriel
Basin, and groundwater production and injection. The missing annual groundwater production
between 1938-39 and 1943-44 was assumed to be 12,000 acre feet per year (consistent with
annual averages).

The groundwater balance model was calibrated for the period from 1913 to 1938 using the water
level at the City of Pasadena’s Woodbury Wells (C-52 and C-52a). Calibration involved
adjusting the net-recharge coefficient from precipitation on the valley floor, the coefficients for
the subsurface inflow from the La Canada Flintridge-Altadena subbasin and the Sawpit
watershed, and the coefficient for the subsurface outflow to the San Gabriel Basin until the
simulated water level matches with the measured water level at Woodbury Wells. The
calibration results indicate that the match between the simulated and measured water levels at
Woodbury Wells is excellent, as shown on Plate 7.
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The calibrated groundwater balance model was then verified for the period from 1944 to present
using the water level at the City of Pasadena’s Craig Well (C-44). During the verification
process, the net-recharge coefficients from precipitation on the valley floor, the coefficients for
the subsurface inflow from the LLa Canada Flintridge-Altadena subbasin and the Sawpit
watershed, and the coefficient for the subsurface outflow to the San Gabriel Basin generated
during the calibration process were kept unchanged. Initially, the groundwater balance model
was verified without receiving recharge water from surface water spreading as specified in the
scope of work, but the simulated results were not consistent with the measured water level in the
Craig Well, as shown on Plate 7. The simulated water level in the Craig Well, however, appears
to be consistent with the measured water level when the groundwater balance model was verified
with recharge water from surface water spreading, as shown on Plate 7.

c. Evaluation Findings

e The Pasadena-Santa Anita Sub-Areas of the Raymond Basin have been overdrafted
significantly since probably the beginning of 1900°s. According to available historic
data since 1910, the groundwater production in these subareas averaged approximately
20,400 acre feet per year, which is almost double the estimated net recharge of
approximately 11,400 acre feet per year; mcludmg 5, 100 acre feet per year from
precipitation.on the valle r, 2.200 acr : ;,w_ﬁ;cmcucl spreading,

irf

2,300 acr Fet p I year I S Lfﬂ(} i nfl e Ill Area, and 1,800
acre feet per; ﬁon surfau from th S wa e:

,_-

e The surface water spreadmg, appears to be an impor {anl f‘lctm in alleviating the
declination of the water level in these subareas.

e The impacts af-the-groundwa l]JCCt]OH in the d:.. nita Sub-Areas could
not be evaluated due'\toza lack of | n57'n ata. ﬂ‘T .]\
e The subsurface flow/from IWL\( in to lhD Main San|Gabriel Basin is absent

in the groundwater balance model,

e Correlation between the groundwater production in the Pasadena-Santa Anita Sub-
Areas and the water level in the City of Pasadena’s Woodbury and Craig Wells appears
to exist.

II. RECOMMENDATIONS

Although the groundwater balance model is considered qualitative, the Board may consider
using the model as a guide in managing the groundwater resources in the Raymond Basin,
especially the Pasadena-Santa Anita Sub-Areas. It is useful in comparing management
scenarios, as demonstrated on Plate 8. In these scenarios, the groundwater balance model was
simulated under a 20-year average condition with the average groundwater productions similar to
and 50% of the 2005-06 groundwater production for the next 20 years. The results of this
simulation show dramatic impacts on the basin water level, as shown on Plate 8.
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The Board may also consider using the City of Pasadena’s Craig Well as a key well to monitor
the water level of the Pasadena-Santa Anita Sub-Areas. Since the water level in this well is very
deep (currently exceeding 400 feet), a dedicated sounding tube may be installed to facilitate the
water level measurements. If possible, a water level recorder may be installed to obtain adequate
water level data to evaluate the response of the water level in this well to the management
measures such as surface spreading and ground water injection.

Attachments

Attachment 1: Monthly Groundwater Production in Raymond Basin
Attachment 2: Monthly Groundwater Injection in Raymond Basin
Attachment 3: Monthly Surface Water Spreading in Raymond Basin
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TABLE 1
HISTORIC GROUNDWATER PRODUCTION IN RAYMOND BASIN

I WELL NAME

RECORDATION ||

NUMBER _ [1913-1914]1914-1915] 19151916 | 1916.1917 | 1917-1916 | 1016-19191910-1920 19201921

ALHAMBRA, CITY OF

9211622

1922-1023 | 1023.1024 | 1024.1925 | 1025.1826 | 1926-1927 | 19271928 | 1928-1020 ] 16291930 [ 1930-1931 | 1931-1932 [ 1832-1933 [ 1933-1834 [ 1934-1935 [ 1935-1936 [ 1935-1037 | 1937-1938 [ 1838.1939 [ 1935-1940 [ 18401641 [1841-1942 [ 1942-1943 [ 19431944 [ 19441845

No.2 | 1900007 = fi 60053 |
NC. 6 1900008 1240
| SUBTOTAL 61293
ARCADIA, CITY OF
ANOAKIA 1 NA
CHAPMAN 6 1900424 62314
CHAPMAN 7 NA
HUGO REID 194006:
ORANGE GROVE 1A 190207, 1,165.07
1902074 499 36
1902075 495,05
1902076 74703
902810
902909
RANCHO 6 902081 730,59
RANCHO 8 1902082
SUBTOTAL 4,260.24
CALIFORNIA AMERICAN WATER COMPANY
AOK KNOLL (1921A) 1900927 236.92
LAMANDA PARK (1928} 1900929 853 47
LOMBARDY (1917) 1900933 598.99
LOMBARDY NA
OSWEGO (19218} 1900930
|Pkrrom1_923} 1900928 4383
WINSTON (1824) 1600832 18.10
|
| SUBTOTAL I 1.752.31
EAST PASADENA WATER COMPANY
NO. 1 1940001
NO. 4 1940002
NOG. T 1901506
NO. 8 1901507
|
| SUBTOTAL
HUNTINGTON LIBRARY & ART GALLERY
CANYON 1900104
HILL NA 18.08
ORLANDO 1900103 103.55
ROSCOE MOSS NA
SUBTOTAL 12163,
KINNELOA IRRIGATION DISTRICT
| 1940005 —
1940014 6.02
1940050
1940006 56.84
1940003 52.91
SUBTOTAL 11577
LA CANADA IRRIGATION DISTRICT
NO. 1 1900372 7438
NO. 6 1940103
| SUBTOTAL 7438
LAS FLORES WATER COMPANY
NO_1 NA 0.80.
NO.2 1901073 176.04
SUBTOTAL. 176.84
LINCOLN AVENUE WATER COMPANY
NO. 1901062 14,83
NG 1901063 223.90
NO. 1901064 = —1 359.76
NO.5 1940012
INO
SUBTOTAL 598.49
PASADENA, CITY OF
1900276 1939683
NA il
1900278 1,592 06
1900282 1061
1940108
Z\Jobs\1927\05 i networ istori Pr xls 10f6 12007




TABLE 1
HISTORIC GROUNDWATER PRODUCTION IN RAYMOND BASIN

RECORDATION ||
I - I NUMBER __ [[1913-1974[1914-1915] 19151916 1916-1917] 1817-1816 ] 1918-1918 19151920 19201621 [ 1621-1922 [ 1622-1923 1924-1925] 19251926 | 1926-1927 [ 1927.1928 [ 1926- 1020 1920. 1630 [ 19301931 [ 1931.1932 [ 19321933 [ 1933.1834 1935-1936 | 1936-1937 | 1637-1938 | 1938-1939 | 1938-1840 1942-1943 | 1943-1944 | 19441945

1900280 96335
1900285 - . ! , - ; 17.99
1900284 15,51
1940057
1900281 147.79
PASADENA, 52 1940109
1940112 161,64
1900279 1,640.08
NA
1900275 278.04
1902795 39215
NA
1903058 42904
1900283
SUBTOTAL 7.587 89

PASADENA CEMETERY ASSOCIATION

NO.2-3 1940026 15.70
NO. 4 1940027 16.28
|
| SUBTOTAL 31.98

ROYAL LAUNDRY

|R0\'AL LAUNDORY 1902843 111.66
|
| SUBTOTAL | E— - B B (o] |— — = - 11166

RUBIO CANON LAND AND WATER ASSOCIATION

NO. 2 1900993 141.12
NO. 4 1900994 | 123.80
NO. 1900995 63040
NO. € 1900996
NO. 1950010
|
| SUBTOTAL 895.32
SAN GABRIEL COUNTY WATER DISTRICT
ND.3 1901667 46047
NO_ 4 1901668 189.87
[ SUBTOTAL 650.34
SIERRA MADRE, CITY OF
O 1 NA 45197
0.2 00427 27029
0.3 0042
0 4 0042
NO. 5 0282
NO. 6 1902911
SUBTOTAL = : i 72226

SUNNY SLOPE WATER COMPANY

[Ne1 1900021 3.05]
02 1900022 8225
0.3 1900023 22650

NO.6 1900024 71537
NG 11 1950011

Iﬁo. 1z NA

|

[ SUBTOTAL 102717

VALLEY WATER COMPANY

NO. 1 1900662 013

NO.2 1900663 0.13

ND. 3 1900664 918.14

NG 4 1940091

FLINTRIDGE 1000665 0.00

SUBTOTAL 918.40

| BASIN PRODUGTION | | 19.657.61

ANNUAL GROUNDWATER PRODUCTION FROM ANNUAL REPORTS

SUB-AREA

ONK HILL 4.530.00] 5.026.00] 520800 5066.00] 543800 | 7.28700] 754900 592100] 550000/ 7,563.00] 7011.00] 792200 800200 6,95300] 735100 7,00400] 762800 7479.00] 3.622.00 00| 4.076.00 5,888 52

ASADENA 13.65100 12,080 00| 13,298.00 | 14.602.00| 17.188.00 .00 17.337.00| 15,433.00| 16.578.00 21684.00| 20,936.00| 18,890.00] 19,167.00] 21,046 00| 22,646.00| 22,880.00] 22,987.00] 1915500 18,725.00] 16,565.00] 10,791.00 5.996.00 10,791.05

SANTA ANITA 13300 15800/ @9500] 1319.00] 1579.00 1889.00| 2026.00) 2,194.00| 2.241.00 3,156.00| 3.20200| 2,72.00] 3.278.00 :m:llml 3463.00] 0.373.00] 3.763.00 3.269.00| 3,311.00 3.772.00| 2.287.00 3.697.00 3628.75
RAYMOND BASIN | 18,514.00] 18,165.00) 19,405.00] 20,987.00 24,205.00| 24,870.00| 22,982.00| 24,749.00| 24,914.00] 26,368.00 30,763.00| 29,649.00| 29,425.00| 29,477.00| 32,569.00| 32,111.00| 33,216.00] 34,101.00| 29,448.00| 29,684.00] 27,836.00| 16,700.00| 28,401.00| 18,773.00| 17,769.00] | 20,108.32|

2Z:\Jobs\1927105 Monitering networkiG i istari Pr i xls 20f8 12110r2007



TABLE 1
HISTORIC GROUNDWATER PRODUCTION IN RAYMOND BASIN

I WELL NAME

—_— e —
RECORDATION
NUMBER

1845-1946

ALHAMBRA, CITY OF

1948-1949] 1949-1850[ 1950.1951] 1951.1952] 1952-1953] 1953.1954] 1954-1955] 1955-1956] 1956.1957

1957-1858| 1958-1859) 1959-1960] 1960-1961] 19611062 1962-1963| 1663-198

964-1965

1965-1966

1966-1967 1970-1971] 1971-1972] 1972-1973] 1973-1974] 1974.1975] 1675-1976] 1976-1977

NO. 2 1900007 760.28]  715.58 628,57 656.61 686.20 63225 74509 66888 66856| 77361 85197 861.95 931.68 679.54 646,90 91850| 1,06860 77287  976.14| 1,012.00 797.47| 97948 23033 88221 61379 855,28 761.47 747.55 884.80 66749] 909.74 779.54
NG, B 1900008 6.25. 8.96 77.05 17.41 162 207 441 43 94 4887 71,95 5712/ 13556 132,15 15649 33030 172.90 93.70 3064 4385 59 69 44,97 159.84 6120 15046 15523|  284.51 14066 264.08] 190.64| 203.99 14437 24.03
SUBTOTAL|  766.531  72454| 70562| 674.02| 687.82] 63432| 74950 71282] 71743] 84556  90909| 997.51| 106383 83603 977.20| 1,09140| 1,16230] 80351 1.019.99] 1.071.69 84244 1139.32]  29153| 1.032567 769.02| 1,139.79 902.13] 1,03163] 1.07544] 871.48] 1,054.11 803,57
ARCADIA, CITY OF
ANOAKIA 1 NA ]
CHAPMAN 6 1900424 687.21 56746| ©66233| 676.14] 47033 64546| 55218 7448 46136| 867.02 131017 827.16]  991.16]  753.41 5537 11675 13616]  791.07 35004| 118557| 120505 104361 953.46] 99027| 105031| 1177.16] 68131 102088| 89491 90529| 93781  850.19
CHAPMAN 7 NA
HUGO REID 1940065 55151 982.41 94130| 1,06578| 116767 1123.33] 1,12333 _ 851.79
DRANGE GROVE 1A 1902073 1,003.01 90889| 81902 82202 97634| 42767| 30156 951.06| 1.10867| 137835 147136| 202070| 947.92] 1,38706 864 70 06.70|  81120| 1.387.22| 121878 92109| 837565 1,14544| 1,760.40|  954.44| 1,256.18| 1,300.65| 1,28546| 1,411.76| 1,473.90| 186509 1,68509 1,26508
ORANGE GROVE 2A 1902074 191.36] 39088| 22749 562,61 32311 202 48 28390| 65593 584 64434 77785 1.238.50|  75580] 1.90694| 1.239.40 4760|  72720| 138742 107942 894.77| 48571 33887| 1.96779] 86158 1,169.35] 1,113.06| 1,226.57| 1,788.16| 1,28330] 141268 141268 70540
|ORANGE GROVE 1902075 940.11| 1.043.10 872 88 91960| 88925 45884 378.46| 1,00060| 801, 456.05  51023] 59214] 36229| 1,008.11 66.20 44.80 20.80)  161.ar
ORANGE GROVE 4A 1902076 694.11 60395 46307 32497 21085 1240 20801 71912, 452, 518.42 164.20 0.00 712] 93788 2430] 35580| 24110, 568.28| 38842
ORANGE GROVE 5 1902810 317.29| 496.14]  42019| 368.86| 78276 879.41 704.09] 71301 527.84 77.06 3493] 198,62 19862 25295
ORANGE GROVE b 1902909 258.03 12169 7976 26525  729.02 577.08 39539 68794 37269 916.94] 91694 1.117.22
RANCHOD & 1902081 71837| 77849| 85235 73685 43545 48690 9577 15966 10068 15122 14049 22008] 23084 550.47 79520] 100370 1.23060] 1.03668| B88895| 1,14783] 112442] 1,03577| 1,017.18] 1.02344| 39499 43803 238.26 26 16 46.25 0.00 000 20368
RANCHO 8 1902082 99.91 26730 31131 262.39 39.08 0.00 137,51 11490 4351 7327, 18952 47350|  50630|  387.80 39.00 7687 13379 78.27 8112 187.13 180.47 89.67 31.31 1.03 027 025 0.08 004
[ SUBTOTAL| 4,234.17| 4,312.77| 3.997.05| 4.329.49| 361664 260779 185896 423117| 364627| 413230 441761 498094 3.48465| 7,02637| 4,94980] 4.81390| 4.44050] 540891| 4,39560| 4.72367| 441207 4,24137| 7.45976] 5064.06| 5886.76| 631143 5296.40] 607709 527373 6441.99| 6,47447 534231
CALIFORNIA AMERICAN WATER COMPANY
AOK KNOLL (1821A) 1900927 24236] 32218 23838 94.37 61.52 4417 64.71 87.44 9459 68.20 76.38 69.26 70.32 40.16 60.19 54.51 65.50 34.47 4345 47.18 54.15 3279 129.33 36.54 4595 105.97]  219.21 172.72 12823]  124.46]  140.02 6595
LAMANDA PARK (1928) 1900929 112665 1,04305| 50184| 38496 517.99| 46339 63754 707.92| 45959| 44512  39304| 42494 32818 41336| 432030 41990 39880 35207, 37196| 38878| 65258 61698 44833| 31313  43440] 29046 195 85 22736 23477| 44648| 56263 70135
LOMBARDY (1917) 1900933 74321 657.16 95.87 29.44 179.40| 20819| 037988 55850 622.08) 22818 38571 80986 49504| 74137 44170| 83780, 87180| 1.11658| 1,11508 1,07539] 125086 82121 62255| 45756 49730, 75065| 1,02607, 508.26] 72484| 41917 43620 35372
AL . 3.21)7 657 90, = =—=22 S =5 0 s AL ==L HEA i 0,201 1
OSWEGO (19218} 1900930 2350 10.59 000] 29570] 28790  25167| 37169 56651 709.02] 53740 658.30] 52590, 62590] 60958 55585 49298 69395 61296 513.19] 562.18] 40122 375.40 387.16]  510.34| 27087 100828  754.59
[PATTON [1923) 1900928 129.48 127.60 59.66 136.25| 21256| 22344 258.29| 286.89|  340.01 273 81 21049 19818 18867 22982 181 80 188,28 167 89 152,46 154 44 139.14 104.94 11570 103.09 189.57| 24960  226.61 191,68 17457| 20093 25899] 32232 16015
WINSTON (1824} 1900932 27.48 71.50 6.89 569 21.10 21.41 7345 110.83 175.69 2292 4211 93.13 3646 45910 3490] 25520 10520  279.25 6226] 29192 41658| 56915 569.77| 76604 49917, 49368| 48097 50488 56249 47533 400,38 46565
SUBTOTAL| 2.26918] 222239 902.64|  650.71 992.57| 1.004.10| 1.424.46] 1.75158| 1,08766| 1,326.13 1,50.30| 1.767.06] 168518] 259283] 168829 2,41399] 213509] 246073 2,356.77| 2,49626| 298109 286078 248603 227603 2,28660| 2.26859] 248918 1974.95] 2.36160] 1.99530] 287083 250141
EAST PASADENA WATER COMPANY
NO. 1 1940001 1.84 3.98 1251 12,84 0.08 0.75 173 0.99 0.46 0.71 063 0.78 0.90 083 0.40 4.80 9.50 2.49 769 14.62 17.51 11.64 12.24 5.03 21.21 2.26 7,56 4.45 96.84]  157.53 33,59 31.91
NO. 4 1940002 0.60 0.60 0.55 173 0.01 0.16 0.30 0.06 0.07 0.07 0.08 0.12 0.08 028 010 0.20 1.00 0.04
NG. 7 1901506 525.05] 63257 548 10 569.88] 31886 8936 115.39] 13574 16092 14312 9155 118.08 148.33 14409] 21570 18580  115.80 9581 149,99 154 43 156.19 14450 26162 111,40 93 15| 14654 162.35 162.35| 217.86] 22599 123.15 32.28
NO. 8 1901507 357.91 35405| 70449 537.72 9495 4662 50.79 95.36 119.03 129.58 59.92 107.34 109.89 118.99 11440 23870, 13060  123.45|  207.71 136.27 194,45 19228]  35884] 243B4| 32467| 35353] 25082 24883, 22030, 193.04] 46654  439.76
[
[ SUBTOTAL|  88540]  99120] 126565 1.12217] 41390  136.89 168,21 232.15| 28048] 27348 152.18|  22632| 25920 26419]  33060| 43950] 25690 22179 36539 30532 36815 34B62| 63270| 36027 43903 50233 42973 41563| 53500| 57656] 62328  503.95
HUNTINGTON LIBRARY & ART GALLERY
1900104 1.36 29.34 52.89 9329 98 44 9447] 11380 160.50 135.98 155,22 138.40 9383 35.40 13.99 10.02 917 20 59 22 44 28.34 40.10 74.68 2872 47.87 96.62
NA 27.62 36.48 32.16 15,81 2630 2399 32,48 57.88 18.60
1900103 192.43 148.87 14542 165.57 149.86]  152.80 155.18 164.25] 20176 13464, 126.20 94.04 98.70 153.36 166.21 154,51 107.32 88.87 111.98 167 10 187.69 18445] 24895 20603] 26197] 27975| 35850] 29810| 23002| 29382|  381.87 18274
NA
SUBTOTAL] 22005 187.35 177.58 181.38 176.16 176.79 18766 22213 22172 16398 17909|  187.33 19714 24783  280.01 315.01 24330  24409] 25038  250093| 22309 19844 25897| 21520 28256| 30219] 28684 33820| 304.70| 32254| 40084 27938
KINNELOA IRRIGATION DISTRICT
EATON 1840005 ] = 710|106 80 69 88 66.17
GLEN 1940014 15.21 24 54 3511 39.21 39,51 33.87 23.48 19.60 30.96 28.75 32.26 32.78 19.03 37.62 46.80 49 50 48.40 5934 5766 5505 27,61 3053 30.11 60.20 3647 33.11 36.96 33.65 32.39 2560 6245 31.34
K3 1940050 7.18 22.69 7785 16366 190.31 8265 88.18 146.04 145.74 108.33 115.41 24587 245.35
WAGNER 1940006 0.00 0.00 12.51 17.80 2264 16,12 13.64 16.09 14 55 15.81 14.90 756 1273 000 260 0.00 125 0.00 0.00 0.93 137 202 1.14 158 166 2.00 081 0.58 063 031 079
WILCOX 1940003 104.89 126.87 63.26 97.47 71.09 8511 65.72 7640, 10455 88.31 000 0.00 000 000 0.00 0.00 000] 16256 1328 9824 5931 13.99 32.98 3115 54.34 50.16 37.88 17.76 497 2254 66 16 0.00
| SUBTOTAL| 12010 151.41 110.88 154.48 133.24 135.10 102.84] 11199 150.06 132.87 4716 3278/ 26 59 50.35 53.90/  158.90 118.28] 28932 70.94 160.47 110.54 12374 22877| 282,601 17504 173 11 22288 19786]  14B.27| 164231 37479 27748
LA CANADA IRRIGATION DISTRICT
NO. 1 1900372 15528 19317 92.08 3024 1.75 4648 150.35 87.54 19164 52408 21511 158.10 3494] 12366 90.60 72.79 39.40 7.44 37.47 37.66 76.04 1590]  194.14 69.96 3421 10.50 15.24 17.81 0.00 0.00 684 145
NO. 6 1940103 120.78|  34582] 56259| 688.79] 45995 54847 588.72|  448.37 7183 77.00 151 151 91.00 97 90 31.90 4788 6341 6237 98 31 74.83 4115 0.18 9.47 9.47 0.67 4588 15829 154.03 161.42 139.03
SUBTOTAL 155.28 193,17 22184 376.08 564.34 73727 610.30 636 01 780.36 972.45 266.94 23510 36.45 125.17 181,60 170.69 7130 5532 100.88 100.03 174.35 90.73] 23529 70.15 4368 18,97 15.91 CELGE 158.29 154 03 16826 140.48]
LAS FLORES WATER COMPANY
NO. 1 NA 0.86 266 2727 2590 58 62 40.34 87.49 5.37 5.66 9.86 093 0.00 1.10
NO.2 1901073 35121 42296 50613 59280 61844  708.84 510.64] 39319 469.97| 443.82  36056| 53243  307.53| 20366, 21130 23570| 25950 242.67| 26895  247.71 237.03|  24184| 25429| 19226| 29502,  23182|  277.19|  256.22| 258.89| 27245, 28170 28541
SUBTOTAL| 35207 42562 53340| 618.70| 67706  749.18] 598.13] 398.56| 47563 45368  36149| 53243, 30753| 20366] 21240 23570| 25950 24267| 26895  247.71 237.03| 24184| 25429] 19226 29592 23182 277.19| 26622| 26889 27245  281.70 26541
LINCOLN AVENUE WATER COMPANY
[NO 2 1901062 11544] 21888]  197.97 000 34155 33442 27488 143.13] 25907| 30017' 22287 188.79] 14530 134.02 121.90 12.40 6.10 40.52 56 44 60.30 40.24 3178 11355 17.10 3416] 12823 6537 38.06 4723 52.98 4353 1
NO. 3 1901063 25043 8058 45871 000, 51489| 68684 50283] 569.16| 492,60, 57648 45076  45068| 33680, 29199 146,70) 24401 28821 37011 211.48 32817 29074 21211 33195 21560, 27626 286.89| 41200, 313.27| 34053  361.01 477.19 5788
NO._ 4 1901064 51743 63217 77551 000] 72196| 68896 53939 69138 60319| 70061 57542 51211 34536 33611 50620| 24630 20380, 386.46| 27916 18636 25650 20470] 29480 39694 25101 14338 N
NO. & 1940012 19365| 37512 33160 60487 66420 63828
SUBTOTAL| 86330 93164] 143019 000| 157810| 1,/1022| 1,31691] 1.30367| 1.355.06] 157727 1,257.05] 1,151.59] 82746 76206 77480] 50271 497.91 797.09 547.08] 57483] 587571 44799]  740.30] 62964 56343| 55851 671.11 72645| 71936, 1.01886] 1,18492 70626
PASADENA, CITY OF
1900276 235358] 1.07300] 91713 0.00 1071 13.47 278 19.13 0.00 9397 1,52086| 254994] 1,97529] 263132] 2620.00] 2.466.90] 191140 2,520.11| 2.68 224353 2,17532] 60531 209.13] 297686 235028] 3.07051] 2.809.05] 3,064.51| 3,236.07| 1834.16] 165637 3,837.30
NA
1900278 2,19397| 1.39651| 1,73094| 1,05327| 581.27| 66369| B4B56| 63133] 63043 75077 1.637.97| 1.85061| 2,303.62| 1927.57| 1.890.00| 2,40868| 227379 1.214.86] 44080| 1771560 83099] 133975 63509| 92820| 47062 469.96| 1,01944| 1.26318| 1600.33| 1271.76  1,041.33
1900282 116.31 177 51 32184  218.17 20 40 84.02 10148  139.06 155.57 0.00 0.00 a1.14] 10727 4091 60.50 3110 710 10.42 4832 193 83 17542 48178 1229 64 59 6459 53304 1,057.76| 864.36| 72039| 1.433.85 1.030.27
1940108
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TABLE 1
HISTORIC GROUNDWATER PRODUCTION IN RAYMOND BASIN

— E—
RECOROATION FISCALYEAR

I JELL NANE NUMBER I 1645.1946] 1046.1047] 18471948 1645-1943] 1949.1650] 1950-1951] 1951-1952] 1657.1053] 1850.7854] 1664-1056] 1955-1956] 1855.1957] 1957-1956] 1956.1958] 1056-1860] 1960-1961] 1961-1667] 1662.1963] 19631064 1964.1665] 1065-1566] 195.1967] 1967-1668] 1668.1903] 1963-1970 15761677
'GARFIELD 1900280 1,088.65% 381.10 0.00 303,22_ 748.46| 160486| 1530.73| 130582 143558 1556.19 159994 143690 1,207.07| 1.725.13 1,272.200 1,346.30: 175571 473.81 787.30 840.74 69267 442.00f 1,318.11 1,023.26, 1.325.73 933.33 718.66| 1,284.01 1.095.00 887.58| 1.642.10 1,60938
JOURDAN 1900285 0.00 0.00| 82121| 149088] 882.34| 282033 64551| 146893| 160080| 161460  B5184| 2.26121| 107678| 99428| 1.42000] 153630 85530) 5571  728| 17542| 13382 000 12932 7.05| 2,04377| 123073 101465 23206| 51062| 13584| 1.037.19 6155
MONTE VISTA 1900284 000  5573|  11381|  15716| 602 20017| 61720 15136  221| 27200 28181 4457 8515 11776] 9369 511 740| ooo| 002|000  ooo|  000|  ©oo| 000 000,  000f o000 _ o000, 000 _ 000, 000 000
NEW CHAPMAN 1940057 4705, 188670 152036 91029 833.00f 192712 1.305.71
OHIO 1900281 201.03 226,46 104.50 183.25 197.67 203.78 211.12 229.49 261.22 227.24 19083 355.74 136.81 19.43 15.10 9.50 102.80 35,04 3264 18.61 13.36 362.76 326.97 204.23 12.96 12.96 18.27 0.06

PASADENA 52 1940109

SHELDON 1 1940112 8034 000 000 000 000  000] __ 006] _ 000] _ 006, _ 000 __ ©000| _ 006 __ 080] _ 000] _ 000 _ 000, 000 _ 000 _ 006 000 _ 000| _ 000| _ 00| 000 _ 000] __009| _ 000] _ 000] _ 000 _ 000] 000 000
SUNSET 1900279 1,383.72 85051| 2,44263] 1,654864| 1,18753] 146632 1,268.221 1,02583 634,32 B85398 143845| 249765, 2526000 242955| 224899 1,687.31 2,046.10] 1,971.35| 2,055.71| 2,154.55| 1,59803| 1,45417| 211681 933.32| 1,04168 963 19 736.01 107130 1.317.75] 1,520.30| 114268 1,645.95
TOWMBLY NA

VENTURA 1900275 34820]  000] 24520]  000]  000|  972| 208|169  000| 665 6663 14530| 107528 263133 262000] 134790 1.12410| 1217.75| 66198| 126120| 364 13| 109312| 316229 245602| 264066 151298] 19423] 2,06065| 1.18603| 1988.10] 245487 197756
EE_T:}_\_ 1902795 272.90 205.03 0.00 0.00 0.00 0.00 0.00 000 0.00 000 000 000 0.00 0.00 629.40| 293135| 237177| 229347| 254582 1,936.00| 2,555.06 1,39821| 2,176.74| 1,777.54| 2,01363| 1,349.24| 1,95382| 288416 603,37 207241
WADSWORTH NA

WINDSOR 1903058 152.44 380.68 0.00 000 0.00 7.08 1.92 6.12 6.61 2.68 50.75 59 59 615.30 1,550 41 533.30 236.80 902.60] 1,247.51 1,250.56 971.70 967 47 989 39 0.00 23.92 0.00 985.95| 1,282.54 943.99 531.27 546.45 398.69 335_2_“
WOODBURY 1900283 936.94| 113832 211.16| 1,447.02 72256 202399| 1,18248| 154316 1,693.30| 1.854.01 1,784.49| 187252 108539 141279] 1688989 1267.82| 2,179.83| 2,13536| 247592| 2,1988.23] 277430 208B41| 221840| 173530| 1.338.96 890.79 793 89 340.40| 2,06358 188387

| SUBTOTAL| 8,181 14| 4,746.53| 7.634.20| 609201 3.895.56| 852046, 505216, 7,00375| 588920 6,672.06: 9,370.38| 12,866.66 13,777.06| 1584021 13,838.17| 12,488.69| 13,58569| 1294576, 13,327 57| 12,613.50| 12,951.87| 10,087 39| 14,413.52| 11,760.96| 14,803.01 12.604.75 13,015.70 14 497.07 13662.28| 13.290.71| 15631.58 1583062

PASADENA CEMETERY ASSOCIATION

NO. 2-3 1940026 22861 26 12 0.00 46 59 45.45 36.67 30.45 42.83 4432 45,92 5249 49.44 42.65 5508 51.20 6421 85.81 9217 69.73 67.84 74,85 71.34 8540 78.14 9037 83.01 80.30 5323 6107 58.58 76.27 51.62
NO. 4 1940027 2350 26.00 0.00 2424 19.74 19.36 19.17 22.33 2434 23.08 2t.14 18.98 18.34 2224 23.60 24.70 21.80 14.62 17.38 2524 9.26| 2153 22.95 2035 2369 26.36 24.75 2149 2214 18.44 6.73 4.62
SUBTOTAL 46.11 52.12 0.00 70.83 65.19 56.03 49.62 65.16 68.66 69.00 73.63 68.42 6099 77.32 74,80 8891 107.61 106.79 87.11 93.08 84.11 92 87 108.35 99 09 11406 109.37 105.05 7472 83 21 77.02 83.00 56.24

ROYAL LAUNDRY

]ROYAL LAUNDRY 1902843 95.36 102.13 118.03 125.75 124 68 121.48 12012 12411 135.03 132.88 13622 152,37 136.46] 136.73 136,20 13590 105 60 15120 14593 13272 115.39 134 38 149.85 150.18 150.84 154.82 158.24 160.63 153.48 143.72 131.65 127 42

- |
SUBTOTAL. 95.36 10213} 118.03] 12575 124 68 12148 120.12 12411 135,03 132.88 13622 152,37 136.46 136.73 136.20 135.90 105.60 151 20 14593 13272 115.39 13438 149.95 150,18 150 84 15482| 15824] 16063 153.48 143.72 131.65 12742

RUBIO CANON LAND AND WATER ASSOCIAT

NO.2 1900993 179.03] 18783 20286] 14083] 13258| 129.16] 12059 5721 155.70 7764 2792 82.93 90.32 7228 41.20 5360]  10040] 11140] 10800] 105.19] 114.43 5770 8120 8877] 10831 9568] 11829 82.88 1.16 0.00 8225, 16228
NO. 4 1900994 6587 5182| 17256  471.04] 20553| 16586 23061 65.05 54.08 6419 13229] 10547 2397 §6.38|  153.19 12.20 20.41 0.00| 14032 42.54]  185.06 2447| 284.15|  296.74] 44421 20372 11323| 35860] 353.03| 182,51 2265 30.50
[NO-5 1900995 1,02385| 104435 132000 962.41] 1.276.50| 138371 B676.29] 1,10196| 114379 99951 1,16423| 100707| 94139] 102135 BOB6O0| 91790| B3360| 941.01] 90790| 86597| 67128] 5/7.83| 101939 884.54| 842.12| 738.06| 848.10| 706.87| 751.38) 874.14| 1.14520  921.79
ND. 6 1900996 000] 18719 17133] 17316 24990, 26024 29561| 41065  17033| 23611 24083| 20872 220.90| 23580/ 22020 15299 15139] 14403  157.49 9789 12335 96.19 93.00 97.19 8844 9559| 17476 17010 10551 330
luo. 7 1950010

|

|

SUBTOTAL| 126875| 128400| 169542 76147 1,785.94| 1.85189| 1477.39] 148446| 164918| 1551.99 1,49477| 143158 1020651 1.36873| 122389 1,21950| 117481 120540 1,307.61| 1.157.73] 1,128.26 797.89| 1.50809| 1,366.24| 1487.64| 1,13465| 1,168.06| 1.243.94| 1.280.33| 1226.75| 135561 1,117.87

SAN GABRIEL COUNTY WATER DISTRICT

NG 3 1901667 201.43 110.67 231.13 41.49 56.59 14962 128.38 4255 15.09 293.86 328 94 538 28 283.99 867 27 599,50 794 80 492,60 59422 68968 924 28 72560 108013 1,10360| 105994  1.104.86] 1.10462| 1,070.75| 1,09598 94333| 1,234.71| 1.090.99  1,090.98
NO. 4 1901668 21343 11142 305,54 79.26 49.90 13059 86.94 62 86 2391 292 89 32378 349 94 83 58 384 46 566,60 67470 576.30 32929 508.05 316.92 27396 4064 9.04 3.03 052 041 196 035 0.00 0.00 0.00 0.00
SUBTOTAL 414 86 222.09 536.67 120.75 106.49 280.21 215.32 105.41 39.00 586.75 65272 888,22 367.57| 1.251.73| 1.186.10| 146950| 1,068.90 92351 1.197.73] 1.241.20 999.56{ 1,120.77 1,112.64| 1,06297] 1,10538, 1,105.03| 1,072.71| 1.09633 94333| 123471 1.09099 109098

SIERRA MADRE, CITY OF

NG 1 NA 679.07 583 21 417.19 258.62 308.13 19348 434.96 447.23 501.79 445.80 300,39 318.64 390.05 318.52 202.90 1 ]
NO. 2 1900427 49153 658.53 737.78 517.45 477.68 730.01 430.74 575.05 598.34 471.20 230.34 99.66 45.19 134.18 85.30 68.10 190.60 14.85 2.94 24.04 0.26 1.87 0.00

NO. 3 1900428 489.13 692.90 703.16 659 88 476.50 576 66 761,98 604.52 211,94 34419 380.62 74323 951,70 101120 103270 564.02 59878 645,06 47279 283 60 118.64 11924 407 57 432.01 760.15 528.30 667.50 512.58 493.02 661.22
NO. 4 1900429 118427 1,062.18 934.52 619.19 732,40 878.20 744.00 567.68 45188 408.99 17419 292 66 371.43 368.30 317.77 379,50 467 85 327.21 208.40 139.86 701.66° 32224
NO 5 1902822 12.60 871.301 1,161.72| 1,042.35|  767.28 342,36 670,20 38150 542.57 482,23 617 34 676.05 571.48 856 84 564 .45 340.32
NO. 6 1902911 3.90 385.61 473.31 562.37 682 .05 31865 318,65 513.40 389.41 381.33 415.70 605.19, 363.91 |

97230, 195750] 1,97990| 201785 221532 212434| 182013| 139380 172264| 155109 158656 161239| 235884| 1,92007| 182071| 1.92498| 236432 166769

SUBTOTAL| 117060 1.24174| 164410 146897 148897, 1,583.37| 1,34220| 1,598.94| 186211 162162 1,00694| 182467, 1,750.38| 1815.12

SUNNY SLOPE WATER COMPANY

NO. 1900021 3314 16.52 29.64 2117 3293/ 88.09 57.32 253.94 188.24 27.88 331.63 701.68 630.84 514.15 371.40 462 60 409 70 564.90 68022 327.15 753.80 837.71 843.13 523.30 665 56 491 .88 374 69 94137 309 65 27825 57021 249.21
NO. 1900022 69.25 58 33 35,53 427 30.85 9.90 778 35.26 21.11 119.00 98.54 47.20 47.75 193.25 0.90 0.10 020 0.30 0.50 0.18 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NO 1900023 35315 371.40 29561 358.66 431.83 21117 252 .48 328.99 438.81 679.63 720.35 605.92 521.99 527.06 680.50 641.10 625.60 628.60 64124 512.87 566.32 49717 406.23 766 64 755 59 524 64 343.17

!\IO. 1900024 828 96 269.79 670,78 688.61 473 08 556 20 77332 499.79 980.79 412.67 416 65 363.94 306.01 298.88 566.10 416.70 350.20 44335 403.14 500.47 467 15 212.47 329,38 263,35 156 25 594 72 310.88 621.97 1.712.98 1,017.63 1,346 98 ‘Lm.‘ﬁ‘
NO. 11 1950011

NO 12 NA T —

SUBTOTAL| 1,284 50 716.04| 1,03156| 107271 968.69 86536 1,000090| 1.117.98] 162805 123938 1567.17| 1.71874] 1,506.59| 153334| 161890 1,562050| 1,38570] 1637.15] 172510 1034066 178727| 1,547.35| 157874 155329] 157740| 161124 1,02874| 1,563034| 2.022.63, 1,295.88| 1.017.18 132962

VALLEY WATER COMPANY
INO 1 1900662 26.15 116.86 21523 280.05 388 93 380.18 514.24 436.30 49421  388.01, 692 43 532.04 428.97 454 54 584 61 80570 609.70 46368 89834 611.23 556 .06 44071 628 46 576 85 83864 655.47 262 81 277.75 297.10 14297 58.22 94.73
NO.2 1900663 39.98 015 328 2751 3157 25978] 13540 139.77| 21890  266.41 1978 4056 8.58 125 0.00 0.50 240] 46368 021 0.56 1.19 0.09 9.10 000 660 1536 46264 30556| 27867 36465| 177.76 23669
|N0 3 1900664 1,095.37 95774 1.278.19| 125949| 1,152.16 980.46 99935, 1.287.70| 123751| 122912 223.28 96.63 8289 10.03 580 17.29 1.78 207 844 212 31865 0.27 015 0.46 0.00 0.40 062 1.16 000l 053 0.16 544
NO. 4 1940091 207 0.00 0.00 0.00 0.00 000 0.00 0.00 1.26 158.88 18681 377 .43 239.93 579.85 308.00
FLINTRIDGE 1900665 16.36 157.49 135.54 193.70 249 43 342,60 269.02 198 80 177.06 144.73 229.14 236,54 169.28 248 14 21270 46 90 82.70 195 89 9506 15724 255 68 29536 203.95 3.14 80.93
l

| SUBTOTAL| 117786 123224 163224| 1,760.75] 1.82209! 1963.02] 191801 206257 212768 2.04827 1.164.63 90577 689 72 713.96 803.11 87039 696,56 1.127.39| 1.002.05 77115] 84458 736.43 841.66 580.45 926.17 672.49 884.95 781.28 953 40 768,08 81599 544,86
{ BASIN PRODUCTION | 23.535.26] 19,736.98| 23,637.07] 20,581.15] 19,007.44) 23,133.48] 19,18269] 23,162.46] 23,014.48] 23,899.57| 25.336.37] 29,987.43| 27,473.31| 34,945.63] 30,282.07| 29.892.69| 29,269.87] 30,638.48] 30,384 43| 29,407.31) 29,667.50|| 25,612.71 34,022.23] 28,247.35 32,495.10 30,712.48| 30,483.66| 32,421.00] 31,780.85] 31,779.20| 36,832.53] 32,705.53

ANNUAL GROUNDWATER PRODUCTION FRC

1
puBsaRE [ 75a5-1545] 1545-1547] 1647-1048] 1646-1545] 1945-1850] 7850 : 6 ; 79731974

1974-1975] 1975-1076] 1076-1977
| 835 | 828678] 740809] 921744| BADR24] 788589| 839841 821707
19,983 | 15488.71| 18,71032| 17,091.59| 17,359.09| 17,331.02| 18,415.19] 17,586.48| 21.707.31 19,414.31

7.03130] 4.51177| 544517 561155 5794.10| 580124 499353| 5.33831] 607047 5220.27]

5,841.88 5.5?256_3_?—3555__!.11_.‘3§_ 5,503.3 700786] 590326 597292 628283 642037 B£31902] 705700 591561 815864 799180, 7.141.00] 874230 8084
12,897.16] 10,192 58| 13,19199| 12,083.14 L913.7 .417.90| 10.75043| 1247143 | 11,76522| 12,76284 14,05054| 17,474.00| 16.054.08]| 18,027.39| 16,428.30| 16,796.10| 1841860 16,828

SANTA ANITA 390032 4.18854] 402658 408812 38362 BB0B2| 248908 406907 3.370.35 452844 AGD7.44| 5408400 151651 7.017.81| 485660, 3.34190] 3.486.30] 5.268

7.937.09) 745096| 658282
8.83| 17.681. 19.396.75
A77791| 3.598.00| 3.388.48

ololo
~
PN

RAYMOND BASIN 23,738.36[ 1!.!53,02! 23,958.45| 22,308.54| 19,253.38 23,376.58[ 19,142.77[ 23.314.32| 21,426.20| 23,731.65 24,986.00 30,015.00| 23,486.20 33,204.64] 29,278.50 29,279.00i 28,657.20i 30,180.80 30,183.83| 28,731.48| 29,368.05 25,706.17| 34,074.26| 28,398.40| 32,577.36 30,989.92| 30,561.28] 32,349.70| 31,816.96 31,810.68' 36,176.19 32,860.65[
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TABLE 1

HISTORIC GROUNDWATER PRODUCTION IN RAYMOND BASIN

I WELL NAME

RECORDATION ||

NUMBER _ [1977-1978] 1978-1979] 1979-1980] 1980-1981] 1981-1082] 1862.1083] 1983.1084] 1984.1965] 1985.1985 1987.1388] 1988.1980] 1580.1380[ 1990-1891] 1081.1892] 1992.1903] 10931594 ] 1094.1995] 195.1006] 1005.1907] 1997-1908] 1988-1949[ 1985-2000) 2002-2003] 2003.2004] 2004-2005
ALHAMBRA, CITY OF
NO. 2 1900007 | 707.85| 88980 37849 100863 85560 79958|  853.36| 822.16| 821.02| 74353 21858 0.48 0.00| 73570] 766.14| 675.87] 783.62| €4320) 97510 77120] 899.50| 33790 11440 76.10] 370 .00 000[ 000|000 0.00
NO. 6 1900008 6224 20558 066 4050 28806| 20169| 19387 15787 17562| 174.19 546
| I
| SUBTOTAL|  770.09| 109538 37915 1,040.22| 1,14366| 1,001.27| 1,047.23| 980.03| 99664 917.72 22404 0.48 0.00 7357|  766.14| 67697| 78362 64320 97510|  77120]  899.50| 337.90|  114.40 76.10 370 0.00 0.00 0.00 0.00 0.00
ARCADIA, CITY OF
|ﬁNOAKlA 1 NA 337.47 627.50 712.72| 1,313.94 894.89
CHAPMAN 6 1900424 9655 1038.57 939 654.6 0 70491 11471 896.64 696.31 9974 100878 806.79 1077.13 981.83 737.51 1175.01 118878 1443 2 7383 4853 2796 8303 918.9 885 2 7725 378.8
CHAPMAN 7 NA 718.00] 1,321.53] 1,330.77| 1,290.13
HUGQ REID 1940065 1.001.10 975.56| 1,009.39| 1,41649| 1,522.84| 1,154.36 948.27| 1.258.45| 1427.27| 1,372.02 79153| 150193 1.368.56| 144064 157579 1,12165] 1,19680| 1.23458| 1.180.99| 1.785.65| 124098 1,523.50{ 1,627.50| 1,369,90| 1,34580| 1,21680| 1,060.00 91527 246.65 0.00
ORANGE GROVE 1A 1802073 82540 1,051.38| 1,542.02] 1,733.37| 1,04830| 1.186.56| 1,922.52| 1,12882| 1,08413 893.21 807.32 878.60 861.14 535 43 865.11 599.14 76760, 1.404.11 1,035.00| 1,455.30| 1,16520| 1,407.84 756.30 662.33 610.30 328.00 15339 1,01510| 1,179.30| 1.09582
CORANGE GROVE 24 1902074 84036 2,06031 1,650.85| 1,995 91 99068 1,254.38| 1,94665| 191920| 1,91960| 164170 1,02210| 108817 965.43 70899| 1,097.09 84180| 1,81487| 1,04025| 1,021.21| 1,22942] 1,181.40| 1,566.30 980.00 953.20 889.62 674.30 751,70 388.18| 1,23942| 1.074.55
ORANGE GROVE 1902075
ORANGE GROVE 4A 1902076 [
ORANGE GROVE § 1902810 44268]  492.39| 71006] 60378| 33076  590.13|  677.16| 57829  6568.03| 6557.73  529.11|  408.80|  566.13|  508.14|  598.82| 500.561| 1.02692|  784.00| 64810  850.30|  916.83| 103397 742.00| 83120 94540] 913.70| 96893 1,118.63| 121910| 1.117.34
ORANGE GROVE 6 1902909 748.57| 1,08429| 1,050.35 813.35 563 04 901.57| 1,011.73| 1,26373| 1,47667| 1,353.11 1,09462| 1,259.13| 1,147.06| 1,236.88| 1,540.39 96238 1,712.20| 1,532.73 957.16 415.31 976.80 948.39| 1,126 54 626.42 0.00 303.70 798.10 70423 1,07927 908.74
R_._.'..;_N_t::}{a 2] 1902081 156.31 24420 156.58 10522 225.55 280.57 017 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 48543 279.68 510 3140 0.10 050 1.20 0.00 0.00 0.00 0.00
RANCHD 8 1902082
| S—
| SUBTOTAL| 4,979.92| 6,946.70| 6,95825| 7,52272| 4,68117| 607250 765360 7,04513| 7.15201| 681517 525348| 594342| 6,00545] 541191 641471| 520049 7,707.17| 7.43887| 5580.76| 6,70691| 6,03049| 7,31540| 6,18264| 532835 456412 4,15397| 5,077.62| 6,17566| 7608.45| 6,38152
CALIFORNIA AMERICAN WATER COMPANY
AOK KNOLL (19214) 1800927 165.45 21474 0.00 0.00 0.00 6899 80.70 176.99 144,90 212.82! 41238 478 47 400.12 358 63 967.10 25836 263.65 297 80 119.90 480.90 350 60 309 90 454 10 280.80 0.00 0.00 000 0.00 0.18 0.00
LAMANDA PARK (1928) 1900929 490.55 706 68 777.04 777.55 859.85 687.50{ 1,027.00 748.67 64397 87165 1,31064| 1,527.28] 1,08237 61863 534.79 77469 497 58 682 30 999 80 756.10 363 40 584.40 603.00 491.30 568 20 471.10 46160 22917 000 0.00
LOMBARDY (1917) 1900933 625 01 290 34 705.88 103.50 39506 349.84 715.69 845.42 64592 6680.60 393.66 68,95 55317 351.16 4.44 422.00 226 46 25530 15356 580 i — —_i—
LOMBARDY NA [ 29040| 1,08650| 1.,038.30| 1,259.90| 1343.10| 1.392.80( 140140| 1,40040| 1,085.58! 1.214.79| 1,24570
OSWEGO (1921B) 1900930 139,12 438 .36 297.22 552.50 76568 51588 34290 171.83 24098 446 .05 29598 716,78 307.48 511.52 493,52 571.38 945 45 537.00 629 30 590.70 30490 416.10 670.40 135.70 020 0.00 59 50 165 61 000 21037
PATTON (1923) 1900928 1,060 06 166 22 398.69 342.70 328.98 369.85 269.08 274.92 250.64 297.13: 351.01 49033 39074 25033 181.92 364.68 296 40 436.10 44160 33960 225.80 432.80 606.00 349.20 000 000 0.00 0.00 000 000
WINSTON {1924) 1900932 799.14 558 82 480.51 554.40 250.04 39369 186.52 301.53 5948 493 40 050 4.59 7.086 78.90 281.25 92.01 7415 18.10 52.00 57.30 145.20 21260 408.20 760.70 909.90 54410 371,80 31322 548 24 44875
SUBTOTAL| 326933| 237516] 265934| 233065 2.599.61| 238575 2621689 2.519.96] 1.98589| 3,001.65 2.7/64.15| 3.28640] 2,740.94| 2.169.17| 2.48302| 2.48312| 2.30369| 2.22660| 2.396.16| 2.52080| 247640 2,99410| 4,00160] 3,36080| 2.87110| 241660 229330 1,79358| 1.763.21| 1,004.82
EAST PASADENA WATER COMPANY
NO. 1 1940001 3095 344 861 310 4.92
NO. 4 1940002
ND.7 1901506 147.88 85.71 4077| 24926 29995 27966,  15042| 32439 29995 29965  40471| 359.19] 37905|  387.96| 33580, 50020 437098 25490 37800 49230 577.00] 51740| 66829 45050, 43670 45820, 196.40, 11347 58.40 6.42
NO B 1901507 27193 27379 311.04| 14002 4484| 22868] 28047, 10423 4484 4484 40471 10954 8516  11021| 13224 11898 6349]  240.80| 145860 70.60 1.10 110 1.30 0.80 0.40 98.00|  561.12]  37508| 37965 42346
|
{ SUBTOTAL 450.76 362 94 360.42 39238 34971 50834 430.89 328.62 344.79 344.79 809 42 468.73 44421 49817 468.04 619.18 501 45 495.70 52360 502.90 578.10 518.50 569.59 451.30 437.10 556.20 757,52 488 55 438.05 429 88
HUNTINGTON LIBRARY & ART GALLERY
CANYON 1900104 211.46 5279] 16561 58.16 5455 6031|  166.44 55.80]  112.72 9982 17888 22185 18541] 24257] 23791 9088 18979] 12370| 17540]  237.40 9980 20480] 18870 17650 14260 4910 19810]  12900]  179.50]  286.96
HILL NA
ORLANDO 1900103 84.86 244.20 104.09 276.19 190.06 189.40 102.83 94.91 209.86 170.01 9977 110.24 53.96 51.04 2614 24590 169.10 233.50 264 80 190.00 199.90 119.30 243.20 109.80 110.80 87.70 25.70 20.85 8.54 579
ROSCOE MOSS NA 47.60 113.90 113.57 76.23 7294
1 SUBTOTAL 296.32 296.99 269.70 334 35 244 61 24971 269.37 150.71 32258, 26983 27866 33219 24937 30361 26405 336.78 358.89 357.20 440 20 427 .40 299.70 324.10 431.90 286.30 253.40 184 .40 337.70 263.42 26427 365 69
KINNELOA IRRIGATION DISTRICT
EATON 1840005 = =
GLEN 1940014 36.60 348 12.78 474 4.60
K3 1940050 14426 14154 18175 16668 133.34| 10387  194.08]  18324| 20442 18197  22093| 26443| 38785| 29840 29230 30700 41130 28530, 23830| 26380 33090 567.30| 56250 42520 51429 457.10| 551.00| 319.30| 42352,  860.08
VAGNER 1940006 071 000 0.00 000 121 033 064 1.05 1.00 1.08 059 027 0.25 092 054 041 027 0.00
WILCOX 1940003 115.80 82.89 13556 20418 277.38 264.30 191.28 183 68 287.94 374.00 36044 326.28 134.19 383.90 147.60 74.30 59.00 9320 119.60 170 20 165.40 209 56 272.40 216.90 203.70 21365 14890 6024 3717 7017
|
L SUBTOTAL 297.37 227.91 330.08 375.50 416.53 368.50 386.00 367.97 493,36 557 05 58196 590 98 522 30 683 22 440 44 38171 47057 378.50 357.90 434.00 496 .30 776.86 834.90 642.10 717.99 670.75 699.90 37954 460.69 93025
LA CANADA IRRIGATION DISTRICT
NO. 1 1900372 0.00 0.00 0.00 000 0.00 7760]  10479] 17211| 24788] 31278  13942]  15066| 14132 8472 2229 17.55 0383 33.60 59.50 66.20 2340] 14260 28.20]  163.90 030 070 1.00 036 032 0.03
NO. 6 1940103 93.46 149.03 151.14 105.16 98 72 2724 0.00 0.00 0.00 0.00: 000 000 000 1.05 000 0.00 0.00 000 0.00 000 2718 7.00 15.10 12.10 130.00 135.80 120.80 149.16 72.85 15861
SUBTOTAL 93.46 149.03 151.14 105.16 98.72 104.84 104.79 2. 24788 312.78 139.42 150.66 141.32 85.77 22.29 17.55 083 33.60 59.50 66.20 50.58 149.60 43.30 176.00 130.30 136.50 121.80 149 52 73.17 15.64
LAS FLORES WATER COMPANY
NO 1 NA
NO.2 1901073 202.18| 26499|  44477| 60802| 412.09| 40339 51438 60042| 539.94| 72524 71615 65562 637.15| 28761| 268.16| 41648 25327| 48150 45160| 447.00| 32550] 32050] 27440 181.70| 24890, 19268  41891| 34150 311.28| 35813
SUBTOTAL 20218 264.99 44477 608.02 412.09 403,39 514.38 600.42 539.94 725.24 716.15 655,62 637.15 28761 268.16 416 48 253.27 481.50 45160 447.00 325.50 320 50 274 40 181.70 248 90 192.68 418.91 341.50 311.28 358.13
LINCOLN AVENUE WATER COMPANY
NO.2 1901062
NO. 1901063 13821| 20430 12503|  11567| 13084 19394 49867 447.73|  408.34|  184.00 027 0.07 0.15] 46839 057] 286581| 266.11| 78150 77120|  851.80| 107390 449.90| 512.60| 53100| 30100| 617.70] 63860 1.31045 1,116.56, 145213
NO- 4 1901064 it _ _n 1 L L | —
NO. 5 1940012 71555 742,17 601.78 746 14 651.96 357.10 306.97 101.38 46,80 1.61 022 0.12 0.00 0.00 12570 444 41 271,63 0.90 0.20 155.50 0.60 718.30 695,90 52820 531.10 532.60 676.60 617.03 733.88; 1.49964
SUBTOTAL 853.76 946 .47 727.71 861.81 782.80 551.04 805.64 549.11 455,14 185.81 0.49 0.1511_ 0.15 468.39 126.27 730.22 527.74 782.40 77140 1,007.30] 107450| 1.168.20] 1.208.50| 1.059.20 83300 115030 1.31520] 1.92748| 1.85044| 295177
PASADENA, CITY OF
|.|5RROYO 1900276 1,93407| 209600/ 237509 496.45 866.14] 1.26590] 1,354.52 951.02 121.38 0.00 11583 18.75 1.13 0.00 000 105931 148496 246730/ 3266.90| 295449/ 1,79085| 2.16745| 199523 0.00 0.00 0.00 .00 .00 O_QD
BANGHAM NA 0.00 1.07960| 142343] 1,969.50| 194481 0.00 841.41 181.19 1016 5200 538 406.56
COPELIN 3 1900278 77748 778.04| 166715 101872 512.90 0.00 000 117830 187009 212154 203021 128748 110403 138257 702 87 431.16 47.81 739.30 909 20 854.10| 1,120.80| 1,13850| 1,097.80 533.10 462 60 33.70 1.50 .00 419
CRAIG 1900282 362,00 51185| 165201 423.05 000] 129527 168219, 1.363.76] 1532.03| 147527 1.107.88 166341 140127 418.17 444 34 473.92 0.00 713.90 86070 944 00 87886 1,117.50 993.30 57160 1.330.90/ 1,087.33 993.70 _1,126.00 38528
I_E\TON 51 1940108 308 32 36583 38937 452.22 454 .29 450.15|  436.66 396.36 405.64 38294 36492 396.97 322.18 0.00 0.00 238.16 000/  0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Z:\Jobs\1927\05 networky xls 50f6
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TABLE 1
HISTORIC GROUNDWATER PRODUCTION IN RAYMOND BASIN

—
RECORDATION

l WELL NAME NUMBER 5771978 1938.1980] 1989.1950] 1390.1581 T857.1853 1999.2000] 2000.2001] 2001-2002] 2002.2003] Z003-2004] 2004.2005] 2005.2008] 2006.2007] |

GARFIELD 1900280 1,028.11 839.50 1.733.18 __1,651 57 1.884 .52 1,651 26 1,745,53 1,869.85 128228 224412 1.275.66 2.317.44 651.75 1,356.01 547.86 505.59 16.01 1,068,40 1,279.60 1,520.00 1,585,90 1,486.80 391.30 799,50 631.91 180.20 671.96| 210967 2,248.59 92237

JOURDAN 1900285 260 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 O_OOI 000 0.00 0.00 - 1.39 230.80 345 40 31241 189:37 J . _0_0(] 0.00 I _0_0_0 0_00_ gog |

MONTE'V'ISTA 1900284 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.00 D00 13.26 470.00 1,138.18 840 42 0.00 1,383,090 1,858 20 1,553.40 2,022,76 222670| 2,243.80 1,179.80 2,892.40| 251730 968 .80 876.97 1,454 28 1,227 47

NEW CHAPMAN 1940057 664 53 97964 200057 1,739.39 1,883.13 6.41 39.29 19 26 0.04 341 0.00 712| 2,287.83 2,201.41 1,365.08 891.72 90.06 1,161.90 1,815 20 1,641.83 995,70 1,204.31 2.,038.70 1,011.20 2,64000 1,998 43 1,217 52 1,703.71 1,333.76 1,650.06

OHIO 1900281

PASADENA 52 1940108 0.91 2,505.15 1,635.06 553.86 1.977.62 1.746 .97 1,007 .40 3578 6.53 9.44 2.85 968.82 970.59 1,005.84 1.423.40 2.156.60 2,724.90 1,731.88 2.100.40 1,721.90| 2.673.06 1.720.70 1,199.78 0.74 0.00 0.00 0.00 000

r§HELDON 1 1940112 0.00 0.00 0.00 0.00 57.15 3922 135,85 27.77 26 33 000 000 008

[SUNSET 1900279 686.38 1,191.98 1,764.38 1.219.79 1‘8?4.05 __1.550.86 1,924.10 147860 604.08 1,581.95 933.94 1,796.98 1,310.94 1,056.90 866,99 497 94 54 .45 973.70 596 80 23 44 353.04 1,260 .00 458 00 572.30 513 80 44 50 1.70 517 3.79 575

TOWMBLY NA 1,372.70 3,284,731 3,307 11 3.26423| 3.08948

VENTURA 1900275 599.03{ 1,310.56 184725 1,492.09 129083| 2,15098 1,894.20) 1,109.32 1,644.79| 2,304 53 72556| 1.442.59 0.66| 1,187.09 896,89 490 20 342.14| 137710 1,46810| 1,943.83| 231550| 2,03290| 231220 93665 1,163.18 0.75 0.00 0.00 0.00 0.00

VILLA 1902795 1,25124 198394 333558 502.90| 2,391.41 2,671.09 328813 1.808.61 1,383.97| 256166 2236.16 3,037.75 1,902 27 124 336.35 595.84 0.00 1,446 .60 1,942 90 1,453.30 588.10 1,773.20 37221 643.80 1,017 53 568.33] 2,379.17 34994 000| 167524

WADSWORTH NA 1,063 80| 2,687 58 2614 .30 2.06448| 20701

WINDSOR 1903058 1,040 84 132377 1,231.18 1,100 97 664 26 1,897 75 928.71 122795 156013 1617.71 1.738.75 1.080.90 0.53 0.00 0.00 459,85 58142 1,068.70 1,378.00 1.239.05 953,30 1,253.40 1.441.00 1,265.50 757 59 0.41 0.00 0.00 349 0.0

WOODBURY 1900283 1,305.69 1,150.13| 1,888.74 1,5630.56| 1.66425| 162417 219781 178517 2.220.10| 1,505.00 1,93008 96562| 3,06709| 181179 1,178,30 845 41 0.00| 1,482.10| 2,00560 181444 1.09982| 1,33063| 3.07860| 1.099.00| 117770 1884 50| 249327 235742 224500| 2,227.7.

SUBTOTAL| 9,96029| 12.531.24| 19.88542| 14,132.86| 15,177.99] 15,166.92| 17.704.61| 14,962.94| 13,658.26| 15,834.82 12,465.52| 14,024 53| 12,065.78| 13.97321| 10,605.56| 8.335.36, 4.04164| 16,290.30| 2163110 19.40960| 17,963.80| 20,658.10| 19,096.20| 10,333.15| 14,626.80] 11,033 88| 14,710.09| 13,899.02] 13,738.97| 13,664.30

PASADENA CEMETERY ASSOCIATION

ND. 23 1940026 3945 4587 4531 2663 2270 2462 25.16 32.04 3915 47.09 4362 58.06 1236] 5904 43,98 53.49 57.75 62.10 6750 7157 4907 5463 6945 68 80 70.56 7421 8342 7629]  74.75] 12583
NO. 4 1940027 669 863 20.09 15.33 20.17 13.99 1392 13.64 803 10.10] 9.97 1097 13.00 10.48 15,18 7.58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
SUBTOTAL| 4614 54.50 6540 4396 4287 3861 30.08 4558 4718 57.19 53.59 69.03 25.36 70.40 59.13 61.07 57.75 62.10 67.50 7157 4907 5463 69 45 68 80 7056 7421 8342 7629|  74.75] 12583
ROYAL LAUNDRY
[ROYAL LAUNDRY 1902843 12235]  10424] 11974]  11654]  130.36]  109.09 59.11 61.80 7069 8519 9338 66.96 I ] 1
SUBTOTAL| 12235 10424| 11974 11654| 13036, 10909 59,11 6180 7069 8519 9338 66 96 0.00 0.00 n.o‘o‘ 0.00 060 o.u‘ﬁI a.u_u} 000 000 0.00 0.00] 000 000 0.00 000 0.00 000 0.00]
RUBIO CANON LAND AND WATER ASSOCIA1
NO.2 1900993 183.25 82.90
NG 4 1900994 43994  201.10] 28370]  14227| 67508] 564.92| 1.283.99] 1.111.20] 1,207.39| 70503  293.63|  121.08 96.11] 11452 2533 5933] 11114]  10060| 14170, 42820] 420.70| 44490|  431.90| 297.70| 516.00| 37959 56190| 507.26| 47491| 519.78
NO. 1900995 552.76] 1,096.35| 112623 1,35320
NO. 1900996 0.00 000 0.00 1025
NO. 1950010 76159 131094 127961| 125349 1.20024| 91080| 1.191094| 047.44| B/680| 136960, 93580 64430 ©67110| 94260| B822.50| 97560 711.20| B3390| 96594| 92025 96854

SUBTOTAL| 1,17595| 1.380.35| 1.409.93| 150572 67508 564 92| 128399| 1.111.20] 1207.39| 146662 160447| 140067| 134960| 131476 936.13| 1,251.27| 1,058.58 979.40| 1,511.30| 1,36400| 1,265.00] 1,416.00] 137450| 1,120.20] 1,49160| 1.090.79| 1.395.80| 1473.20| 1,395.16| 1,48832

SAN GABRIEL COUNTY WATER DISTRICT

NO. 3 1901687 B859.15| 1,192.56| 1.09587| 1,130.19 348.95 90494 460.19 932.76 492.32 252.29 227.49 708.50 50119 6371 4.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
NO. 4 1901868 0.00 0.00 0.00 0.00 624 .01 34100 41324 87591 671.39| 1,11087 634 65 892,31 698 37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
SUBTOTAL 850.15] 1,19256] 1.099.97| 1,139.19 972.96| 1,24594 873.43| 180867 1,163.71! 1363.16 862.14! 1,600.81| 1,199.56 63.71 4.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00

SIERRA MADRE, CITY OF

NO. 1 NA

NO.2 1900427

NO.3 1900428 718.36 54377 518.94 681.9 723.57 62314 352.35 516.43 737,51 631.46 81551 424,54 11289 98 19 68,60 57860 723.45 747 60 456.20 453.00 413.40 56040 853 40 627,10 544 40 673.19 776.32 688.88 662,70 882.53
NO. 4 1900429 273.88 359.26 340.06 kg 68.78 0.00 321.77 318.70 587.71 530.75 43561 470.53 536 43 466.58 325 .96 43535 811386 594 70 363.40 39540 323.20 326.30 591 40 60510 555,30 308 40 636.49 384.54 390.64 824.85
NO. 5 1902822 298.41 407.77 612.26 676.02 532.07 589.08 694,51 790.66 562,09 390.95 381.48 799.08 999.73 869 .56 607.48 849.36| 1,248.30| 1,121.80 809.70 751,00 710.60 696.30 548 93 61460, 1.066.30 70590 101128 93007 726.94 686.31
NO.6 1902911 32949 347.89 389.94 376 46 637 49 478.16 381.22 535.90 762.43 938 84 79417 914.61| 123036 1,070.16 747.62 30.03 0.00 0.00 619.50 953.80 797.10 719.10 903 40 908.70 80330, 107530 805.60 39.60 621.54| 102415

NIl
N

SUBTOTAL| 162014, 165869 185120 206812| 196191 169038 174985 2,161.69| 2649.74| 2,492.00 242677| 260876 287941 250450 201156| 189334 2783.11| 246410 48.80{ 2,553.20] 2,244.30| 2,302.10| 2,897.13| 2,755.50| 2,96930| 276279 3,22969| 204309| 240182 341784

SUNNY SLOPE WATER COMPANY

NO 1900021 1,007.53 47666] 629,62 271.39 774.83 68539 1,03661 974 52 59685 979.98 948 44 896.45 265 28 196.12 14248 111.74 54.09 2013 90.30 020 235.00 197.00 130
NO. 1900022 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 113.93
NO 1900023 I— - )

0. 1500024 63505  816.81| 1.08145| 1.24026] 26388| 77672|  310.04| 76152 93693 58324, 57163 50115 73 077 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00
NO. 11 1950011 . 31429| 117459 134840 34173 503.90 80091 549 .00 590 60 952,80 598.70 596.80 911.16 977.30 617.00 217.70 216.94 666 22 6.09 028
NO. 12 NA 8297 911.11] 1,15272| 1,342.26 877.90 985 30 651.30 692.98 37930 1,004.50 573.80 524.50 368.20 452.20 243.90| 156452| 1,197.93

SUBTOTAL| 164258, 1093471 1711071 152065 1.038.711 1464 11| 134665 173604 153378 1.563.22 1,52007| 1,711.89]| 1,441.60] 162826 1,385.32| 1,882.29] 2,197.26| 1,447.03| 1,66620| 1,604.30| 1,52668] 1,173.10] 1,016.96| 1,55110| 1,41.50| 585090, 66914 91012 1.57061| 1.188.21
VALLEY WATER COMPANY
NO. 1 1900662 117.90 425 50 2802 65 ‘E_‘M‘gﬁﬁ‘{ 0.04 0.25 425.84 105.701 74863 554 022 4.38 916 181.30 131.98 169.61 250 21070 1.00 117.70 654.20 679,90 659.30 750.80 786.40 84570 750 44 678.79 67017
NO 2 1900663 215.00 0.16 5.17 2565 1.66 0.08 1.10 3.69 08 2359 0.06 012 0.00 1.10 23 47 886.90 89150 595.30 294 40 2.90 27.50 2200 1.50 1.10 53.80 13.06 117 3465
NO.3 1900664 067 019 123 074 0.03 0.00 014 0.30 1 012 009 0.00 0.00 0.00 0.00 0.00 000 0.80 100]  58920] 45550 3.40 1.50 1.00 120 0.90 0.60 i3] 138 1.05|
o4 1940091 21395| 30652 1001.14| 66789 68567|  76241|  86002| 51213) 76357 75434 1,194.45| 1.13366) _ 99880 56960] 43191] 4200 16660|  14110| 28320| 69540|  600.00| 63206 62190|  635.50| 57630| 64456|  653.37| 60149
FLINTRIDGE 1900665
SUBTOTAL| 64752  73237| 103556) 77971 83789, 76253 86151, 04196) 86046, 108600 120015 1.134.00] 100316 96| 181.30| 70268  624.99|  ©34.20] 1.06980] 1,326.60| 115080 1035690 130890 131436| 17540, 142380| 147660, 1409.19| 1.33461] 1,307.36
I BASIN PRODUCTION | 27.187.31] 31,612.3] 39,468.86] 34,886.56]( 31,556.67] 32.667.84] 37.752.02| 35,54334] 33,738.44] 37,057.14] 30,893.84] 34,045.32] 30,705.37] 30,207.55] 26,446.28] 24,988.51| 23,670.56] 35,014.70] 39,950.92| 39,212.98] 36,430.82] 40,864.99] 40,320.37| 28,704.96| 31,736.77) 26,432.87| 32,588.68] 31,330.16] 33,285.48| 34,539.56 |
ANNUAL GROUNDWATER PRODUCTION FRC
SUB-AREA : 1987-1968, 1902.1093] 1993.1994] 1593.1995] 1995.1596] 1996-1897] 1967.1998] 10981599 1699-2000] 2000.2601] 2001-2002] 2002-2003
MONK HILL 649295 8, g 6.40905] 525260] 927760| 10,13437] B4B327] 773413 784189 531140] 596214 320847 8510012] 6,143.02] 619487[ B, 352 _‘@":1_}',:__1_,39  829390] 9.47310] 1071080 7.54330] 727030] 4070.40] 481380] 564928 504280 624705
[PASADENA 16,216.47 2 18,055.94| 19.22924| 18577.21] 20,430.72| 2012426 1B.487.89| 22,020 48 18,529 81| 21,863 04| 20,922.96| 17.486.15| 14,784.04 0 21.069.00| 20,262.50 20,384.50| 24,124 10| 23,110.20| 15991.30] 19,199.30| 19,208.50 | 2187300 21,483.92| 21,123.66| 20,678.35
TAANITA 447715] 634498 6,71448] 741453 489460 562208 7,30761] 705173 1.70137) 683775 587157 632051| 6.32071| 5.49394| 6,112.74 | 5.86170] 7.38510] 6.47460] 7.258.80) 6.501.80| 6,62190] 5445.40] 537600 500180 6.48661| 7,118.91] 7.614.34
RAYMOND BASIN [ 27,186.57 31,661.1S| 39,555.93[ 34,969.52| 32,376.43 | 33,528.09 37,373.00i 35,659.26 | 33,923.39 36,800.12 30,71 2.78| 34,154.69| 30,461.14| 31,089.21| 27,039.80| 24,899.51| 23,667.90 34.3?4.?0{ 39,943.10] ”.W!.Glll 36,163.00 40,855.80i 40,323.00 | 30,356.50 ‘ 32,916.00| 28,654.90 | 32,588.70| 33,619.81 | 33,285.47 | 34,539.74
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TABLE 2
ANNUAL GROUNDWATER INJECTION IN RAYMOND BASIN IN ACRE-FEET

WELL NAME RECORDATION
NUMBER 1992-1993] 1993-1994] 1994-1995| 1995-1996| 1996-1997| 1997-1998| 1998-1999] 1999-2000[ 2000-2001] 2001-2002| 2002-2003| 2003-2004] 2004-2005| 2005-2006| 2006-2007]
PASADENA, CITY OF
BANGHAM B ~ NA ) _ 921|  0.00] 0.00/  0.00 0.00 0.00 0.00| 0.00| 0.00| 0.00| 0.00[  0.00 0.00 0.00
GARFIELD | 1900280 1,260.31|  929.50|  0.00 0.00 0.00 0.00| 0.00,  0.00] 0.00/ 0.00] 0.00 0.00| 0.00, 0.00 0.00
JOURDAN 1900285 257.01| 1,133.80| 0.00,  31.36 0.00 0.00 0.00| 0.00 0.00| 0.00] 0.00 0.00| 0.00, 0.00 000,
TOWMBLY NA | 1 g 0.00,  0.00| 0.00| 0.00 0.00
WADSWORTH NA ) ' _ | 0.00] 0.00| 0.00| 000 000 |
| | _ j . |
B ~ SUBTOTAL| 1,517.32] 2,072.51| 0.00| 31.36| 0.00 0.00| 0.00| 0.00 0.00| 0.00] 0.00, 0.00| 0.00/ 0.00/  0.00|
VALLEY WATER COMPANY
NO.2 | 1900663 195.89)  404.20]  324.24| 40950/ 48590  496.00| 50303 862.07| 727.35| 1,063.19] 906.48  814.10[  591.30| !
NO. 3 B 1900664 - ) 30145  215.81| 0.00] 2378 0.00 0.00 0.00 0.00  550.85  664.68)  354.62 ;
| | . | - | I .i |
1 SUBTOTAL | 195.89|  404.20] 62569 62531 48590  519.78]  503.03]  862.07|  727.35| 1,063.19) 1,457.33) 1,478.78] 94592 |
BASIN INJECTION | 1517.32] 207251 19589 43556] 62569 625.31] 48590 51978 503.03] 86207 727.35| 1,063.19] 1,457.33] 1478.78] 94592
MONK HILL SUB-AREA | 0.00] 0.00] 19589 40420 62569 625.31] 485.90| 519.78]  503.03)  862.07|  727.35] 1,063.19] 1457.33| 1,478.78]  945.92]
PASADENA SUB-AREA | 1,517.32] 2,072.51 0.00 3136 0.00| 0.00, 0.00| 0.00/ 0.00| 0.00/ 0.000 000 0.0 0.00] 0.00]
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TABLE 3
SURFACE WATER SPREADING IN RAYMOND BASIN (IN ACRE FEET)

I SPREADING BASIN I1

PASADENA, CITY OF

WATER
1074.1676] 19751976

ARROYO — = === = — 1 50384 21527 10133
EATON WASH 199.79| 1,02658 80387 1,151.70
IMILLARD CANYON

ISLUDGE PONDS

| SUBTOTAL | 0.00] 0.00] 0.00{ 0.00[ 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 199.78] 153042 1,019.14] 1.25303|
KINNELOA IRRIGATION DISTRICT

IEATON WASH | | | | | [ | I | | | | | ] | | | | ] I | ] I [ I ] 0.34] 827 667 1501
PASADENA GLEN | | ] | | | | I | | | | I I 1 I | | | I | | | | | | [ | | I
[ SUBTOTAL | 0.00] 0.00] 0.001 0.00] 0.00] 0.00] 0.00] 0,00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 6.00] 0.00] 0.00{ 0.00] 0.00] 0.00] 0.34] 827 567] 16.01]
LAS FLORES WATER COMPANY

[RUBIO CANYON I [ [ I | I | I [ [ [ | [ I | [ [ [ [ [ [ [ I I | I [ [ 4138 2384] 2499
[ SUBTOTAL | 0.00] 000! 0.00] 0,00/ 0.00] 0.00] 0.00] 0.00 0.0/ 0.00! 0.00] 0,00] 0.00] 0.00] 0.00] 0.00[ 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 41,38 2384] 2499
LINCOLN AVENUE WATER COMPANY

[RUBIO CANYON | I I [ | | I 1 I [ [ [ | [ | | [ | [ | I | I [ I I [ 2470] 61126 69285  347.07|
[ SUBTOTAL | 0.00] 0.00! 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] .00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 0.00[ 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 2470 81126 69285] 34707
LOS ANGELES COUNTY DEPARTMENT OF PUBLIC WORKS

ARROYO SECO 10800 28300 19.00] 98600  216.00 45500/ 197.00] 301.00] 397.00] 208800] 35200 000 000 1.10300] 24900 31700 744.00] 1.03600] 1.828.00] 855.00] 609.00] 19500] 64400] 17300| 1,214.00] 147800  66400] 34400
EATON GROUNDS 1.00 0.00 61.00 0.00] 1,196.00 0.00] 190,00 000]  181.00 000 86100 13000 0.00 0.00| 1.02100 7.00 2400| 32400/ 200000 145000 30500 324900 483,00] 58300 000| 168900 158100  337.00] 29500
SANTA ANITA 337.00 000/ 14100 0.00 0.00 0.00 000]  44B.00 58.00 26500 14500/ 161.00 200 157600 18500{ 81000 30400| 66400 44900  327.00| 57500 1,641.00 1,56300( 638.00] 494.00| 141500 33400 31,00{ 73800]  427.00, 5900 36.00
SIERRA MADRE 154700  257.00] 47000 28800] 34900] 29500 3.897.00| 34300 4300 4100| 1.31300] 87400  42700| 90500] 4,07500| 4,23600] 1,72300] 1,871.00] 521.00] 1,299.00] 857.00] 3.017.00] 2.786.00] 2,179.00| 1,150.00
[ SUBTOTAL |  337.00] 000]  141.00] 100  10800]  344.00] 19.00] 417700  531.00] 1.38000] 63000] 99200] 69400] 842200 1.01000] 85300 34500] 4101000 1,579.00 109500 2548.00] 8752.00] ©9077.00] 352100] 622300 261400] 286000 1.061.00] 665800 627200 323800 182500
RUBIO CANON LAND AND WATER ASSOCIATION

[RUBIO CANYON | [ I T I I I I | I | | 1 I I [ | I I | I [ | I | I [ 1324] 20140  142p2] 9377
[ SUBTOTAL | 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00 0.00] 0.00° 0.001 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 0.00] 13.34] 20140  14202] 9377

[ sasnspreaping | sa7.oo]  ooof taroof 1o 10so0| 3edo0]  19.00] 4477.00] s3t00] 1.3s000] e3v.of ss2c0] 9400 saz200] 1,010.00] s53.00] 345.00] a101.00] 1,679.00] 1.095.00] 25648.00] 8752.00] 9077.00] 3521.00] s228.00] 261400 286000 1,061.00] 669617 seeara| 512282 35587
MONK HILL SUB-AREA 0.00 000 000 000] 10800[  283.00 1900] 98600  216.00]  45500]  197.00]  301.00]  397.00] 208800]  352.00 0.00 000] 1.103.00] 24900  317.00] 744.00] 1.038.00] 1.828.00] 855.00] 609.00] 19500] 64400] 17300 1.21400] 198184  87927] 44533
PASADENA SUB-AREA 0.00 0.00 0.00 1.00 0.00 61.00 0.00]  1,196.00 0.00]  190.00 000/  181.00 000] 86100 13000 000 000/ 1,021.00 7.00 24.00]  324.00] 2,000.00[ 1.450.00] 305.00| 3,249.00] 48300  583.00 0.00] 1.927.17| 346983 200535 1.927.54
SANTA ANITA SUB-AREA 337.00 000|  141.00 0.00 0.00 0.00 000] 1,99500  31500| 73500] 43300| 510.00] 297.00] 547300 52800| 85300 34500 1.677.00] 132300 75400 1.480.00] 5716,00] 579900| 236100 236500 1,936.00] 1.633.00] 688.00] 3.75500] 3,213.00 2238.00| 1.186.00
[PASADENA+SANTA ANITA | 337.00] 0.00]  141.00 1.00] 0.00] 61.00] 0.00] 319100 31500 92500[ 43300] 69100] 297.00] 6.334.00] 65800] 85300 34500 2.98800] 133000 77800 1,80400] 7,716.00 7,245.00] 266600 561400 2418.00] 221600] 88500 568217] 686288 424335 311354
[RAYMOND BASIN | 337.00] 000  14100] 100]  10800]  344.00] 19.00] 4,177.00 531.00] 1.38000] 630,00] 99200] ©94.00 B42200] 1,010.00] 853.00] 34500] 4,10100] 157900 108500] 254800 875200 967700 352100/ 622300 2614.00] 286000/ 106100 689.17] BE6473 512262 355887
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TABLE 3

SURFACE WATER SPREADING IN RAYMOND BASIN (IN ACRE FEET)

u SPREADING BASIN

PASADENA, CITY OF

ARROYO 1667 99471| 129315] 37959 27688 52877] 1,777.74] 50718 74165 1,63184] 38801] 48548] 42557 18851 369.54] 1,367.96] 5014.37] 214657 573200 2722.60] 3.046.00] 4,272.90] 1,169.60] 1,02760] 1,21340[ 16890 77510 1510] 3263.80] 284240

EATON WASH 41400 1,18224| 90660| 157329] 43729 205475 5160.12| 370039 1,069.60, 193288 20826/ 200352 113596| 64683 162087, 281690/ 238503 1.221.54| 553410 3,360.80! 327250 4,27240! 3,380.10| 106620/ 1,068.10] 47060/ 457.40! 29480/ 182380 2137.20

MILLARD CANYON 32711 35280| 24891 30111 677.03] 62743  37472] 61331 14938| 62545 287.80 76.19] 11831 779.88] 187584 49866 171230 1,396.20] 106670 188530 12190/ 13720 0.00 2.90 0.90 0.00 0.00 0.00!

|SLUDGE PONDS | | 30610] 23340] 44880 44420] 50710/ 25060| 1,362.00]  333.50

| SUBTOTAL | 43067] 2,1B695] 252686] 230588 ©6306] 288463 761489 483500 218597] 4,178.03] 74565 3,11445] 184933] 01153] 210B72] 4,96474] 9,37504] 3.866.77] 12.678.40 7,479.60| 7,38520] 10,43060] 4,977.70] 246440[ 2730.30] 1.08660] 1,74050] 560.50] 654970 5313.10 |
KINNELOA IRRIGATION DISTF

FE_&TON WASH | 12483] 6135] 199.10] 120.12] 18812] 217.08] 370.86]  391.29 161.63]  17115] 19025  401.85] 31204| 19903| 22097| 30147 55523 16257| 10280 43.20] 49.20| 54.30| 47.30| 48.20| 31.80( 24.30] 17.80| 9.70[ 1.653.20] 39.60 |
PASADENA GLEN I I I ] | | ] | 25770] 29890. 36340 27840 40880] 33230 21000 18780  121.10] 97.10] 76.60] 62540  169.40 |
I SUBTOTAL ;| 12483] 6135 193.10]  128.12] {8812 217.08] 37085 239120 16163 17115 190.25] 40185] 31204 199.03] 22097] 30147 555.23] 42027| 401.70  40660] 327.60] 463.10]  379.60] 25620 218.70|  14540]  11490] 86.30] 227660  209.00 ]
LAS FLORES WATER COMPA|

[RUBIO CANYON I 2768]  11456] 194.11] 49472] 1%442] 199.71] 45687| 28034  21364] 26397 19940[ 190.12] 16336] 11785 164.31] 21667 21043] 229.44] 23880 25210 32050] 267.00]  22950]  100.50] 8860] 63.00] 52.70] 54.40] 81.50] 63,80 ]
| SUBTOTAL | 3758] 11456] 184.11] 49472] 19443[ 19971 45667] 28034  21364] 26387 19940[ 180.12] 16335] 11785 164.31] 216.67| 21043] 228944] 23880 25210 320.50] 28700  22850]  100.50] 8860]  6300] 52.70( 54.40( 81.50] 63,80 ]
LINCOLN AVENUE WATER CC

[RUBIO CANYON | 33722] 61585] 62739 31532 22371] 33452] 308.23]  250.81 13579]  22727| 239.98] 224201 197871 20180] 20903 23664] 46682] 26538] 44760  37220] 31500  701.40] 87.20] 15150 135.80] 3310] 8580/ 6800] 86210] 42950 ]
[ SUBTOTAL | 33722] 61585] 62739 31532] 22371] 33a5z] 308.23] 26081 1365.79] 22727] 239.98] 22420] 197.87| 201.80] 20903] 23664 48682] 26538] 44760  37220]  315.00]  70140] 87.20] 151501  135.80] 33.10] B5.60] 68.00]  86210] 42950 |
LOS ANGELES COUNTY DEP#

ARROYO SECO 37400] 3,475.00] 2,188.00] 1.727.00] 51900 131500 6,45000] 66500  924.00] 226000] 41500 0.00 000] 16400] 94250] 271400] 4.19700] 156200 567800 2.15200] 3.241,00] 2.008.00 000

EATON GROUNDS 21800 368600 1,10300] 1,694.00| 28500 1,148.00 4,761.00] 68300  146.00| 122000 14.00 0.00 000 4660 152700] 189200 3,190.00] 49300 3.45900° 1,197.00| 946.00, 4.28100 5400 70100  754.00 3500 41300] 23200/ 419700 1.24400'

SANTA ANITA 000| 72400, 83200/ 78200 6300 19600, 1,199.00] 54100 45700 68600 25200 523.60 0.00 490]  40400] 65950 919.00] 56000 95500  610.00| 73400/ 1,10300] 24200] 22000/ 36600 17.00] 29100 11400 160300 682.00

SIERRA MADRE 91900/ 354400 3.73500| 2.777.00| 1.736.00] 2,22700] 2,699.00] 236500 1.310.00] 2830.00] 77500/ 158490 000] 63400] 1.36900] 231540 1.35400] 87400| 245500 213600| 1866000 286600/ 156000 742.00] 120000/ 19800 110600/ 54800 3.46000| 45730

| SUBTOTAL | 1511.00] 1142900 785800 598000 260300 488600[ 1510000] 425400 283700] 7.05600] 1.456.00[ 2,10850] 000] 84950] 4,24250] 7,580.90] 9,860,00] 3.506.00] 1255100 608500] 6581.00] 1025800 1856.00( 166300 232000/ 25000] 1,810.00] 89400 9,280.00] 2383.30 ]
RUBIO CANON LAND AND WA

[RUBIO CANYON | 8607 35489 30165 26834] 37363] 379071 47048]  406.99 36.13] 5583] 19.61] 50.99] 7638] 10890 7317  114.10] 9510] 157.52] 13680  16020] 15570]  247.00] 31.90] 59.301 48.00] 44.40] 3470] 3840  157.30] 72.10 ]
I SUBTOTAL | 8697] 38460] 30165 268.34] 37383] 37907] 47048 40699 36.13] 55.83] 19.81] 50.99]  7636] 10380  73.17] 114.10] 9510 157.52] 13680  160.20] 15570] 247.00] 3190  59.30]  48.00] 4440 3470  3840] 157.30] 7210 ]
[ Basispreaping | 251827 14772.30] 11,707.11] 10,493.18] a545.94] 8,901.01] 24,330.13] 10418.43] 5,570.16] 11,95225] 2,851.09] 6,090.11] 259896 2,383.41] 7,018.70] 13,414.52] 20,362.62| 8,448.38] 26,754.30] 14,765.70] 15,085.00] 22,367.10] 7.561.90| 4,696.90] 554250 1,622.50] 3.818.40] 1,701.60] 19,189.20] 8,470.80] |
[MONK HILL SUB-AREA 39067] 446971 380826] 2,45939] 1,04477] 214488 8,804.77] 179961 204037 450515 95238 1,11093] 71337] 42870| 143035 486184 11,187.01] 4.207.23] 13.122.30 6.27080] 7.353.70] 8,166.20] 1.597.60] 1,39820] 1,662.20]  616.00] 1.26310] 26570] 462580] 3,175.90

|[PASADENA SUB-AREA 120860 6023459, 333185 447479 170217 4.33313| 11562736 571282 1.76279] 3.87110| 87170 2,87068| 188559 131581 3,81535 5577.78| 690261 2,787.15| 10,218.00: 5748.90] 533730 1023190 4,16230| 233670 2,31430| 79150 1,13830] 77380 9.500.40] 4,155.60

ISANTA ANITA SUB-AREA 919.00] 4.26800] 456700 3.569.00 1.799.00] 2.423.00/ 3,89800| 290600 1,767.00| 3,576.00 1,027.00] 210850 000| 63890] 1,77300| 297490 2,27300] 145400 3,414.00° 2,746.00] 2,39400| 3,969.00| 1,802.00] 96200| 1,566.00] 21500 1,397.00] 66200/ 506300] 1,139.30

[PASADENA+SANTA ANITA | 2.127.60] 10.302.58] 7.898.85] B.033.79] 3.601.17] 6.756.13] 15.42536] 851882 3.52079] 7,447.10] 1,89870] 497818 188559 1095471 5588.35] B.55268] 8.17561] 4.241.15] 13,632.00 8,494.90] 7.731.30| 1420090 596430] 3.29670| 3880.30[ 1,00650| 253530] 143590 14,56340] 520460 ]
[RAYMOND BASIN | 251827] 14.772.30] 11,707.11] 10.493.18] 454584] 880101 24330.13] 1041843 557016] 11,95225] 2.85108] 600011] 2,50896] 2.38341| 7,01870] 13.41462] 2036262] 844838 26,754.30 14,765.70| 15,085.00] 22,367 10| 7.561.90] 468690 554250 162250] 381840] 1,70160| 18,189.20] 8,470.60 ]
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TABLE 4

HISTORIC PRECIPITATION AT SELECTED STATIONS IN RAYMOND BASIN (IN INCHES)

WATER SIERRA MADRE ALTADENA LA CANADA
YEAR 4142A I 8210 4092 [ 144 5109 [ 175B
1900-1901 30.65 24.95 -
1901-1902 16.32 12.54 - - ' -
1902-1903 28.17 28.19 - ]
1903-1904 13.22 B 1228 | [
1904-1905 3210 29.35
1905-1906 3266 30.56
1906-1907 37.74 34.25
1907-1908 20.57 19.81
1908-1909 3886 34.07
1909-1910 2253 20.73
1910-1911 3263 28.83
~1911-1912 2321 21.22
1912-1913 18.52 - 19.99 B - 19.06 |
1913-1914 40.16 35.67 39.91
1914-1915 24.95 ] 25.74 24.05
1915-1916 2973 30.24 28.04
1916-1917 2494 23.00 22,71
1917-1918 20.90 ~21.39 21.42
1918-1919 15.11 14.20 13.51
1919-1920 2367 22.44 21.87
1920-1921 2432 22.94 20.95
1921-1922 36.49 34.85 35.15
~1922-1923 18.87 B 16.77 16.93
1923-1924 12.00 9.38 10.43
| 1924-1925 16.00 14.01 15.59
1925-1926 30.36 24.80 25.19
1926-1927 30.99 27.66 28.96
1927-1928 16.53 16.05 - 15.74
1928-1929 18.79 17.26 17.66
~1929-1930 19.86 18.72 17.26
1930-1931 18.46 18.89 18.47
1931-1932 27.11 28.19 24.32 25.55 25.30
1932-1933 19.00 16.54 17.93 14.33 19.50
1933-1934 24.84 27.61 21.44 24.25 24.62 B -
19341935 28.97 24.53 28.52 23.65 27.25 B
1935-1936 | 21.64 19.65 18.51 17.24 17.94
~ 1936-1937 36.96 33.58 35.27 29.20 29.51 -
~ 1937-1938 38.44 27.41 36.28 23.86 35.00
1938-1939 40.94 40.37
1939-1940 17.45 15.72 1
1940-1941 28.93 26.51 B
1941-1942 47.53 . 44.01
 1942-1943 - 11.89 9.81
1943-1944 46.04 43.11
 1944-1945 26.23 27.66
1945-1946 2353 20.24
1946-1947 29.60 27.84 —
1947-1948 713 5.85
1948-1949 B 13.78 11.60
1949-1950 20.77 15.96
1950-1951 14.58 11.60
1951-1952 22.37 20.06
1952-1953 38.17 37.65
1953-1954 5.62
1954-1955 18.43
1955-1956 16.96 _ _ ] B
1956-1957 17.00 | 16.41 1743
1957-1958 34.15 - 32.77 - 3323
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TABLE 4

HISTORIC PRECIPITATION AT SELECTED STATIONS IN RAYMOND BASIN (IN INCHES)

WATER SIERRA MADRE ALTADENA LA CANADA
YEAR 4142A | 8210 4092 [ 144 5109 ] 1758
1958-1959 12.91 10.47 11.05
~1959-1960 11.65 _10.08 10.55
1960-1961 7.88 B 7.29 8.22
1961-1962 28.69 24.76 18.74
1962-1963 13.85 12.54 1284 |
1963-1964 16.95 13.49 13.91
1964-1965 19.24 17.84 1895
1965-1966 35.27 33.36 3035
1966-1967 34.00 28.89 30.98
1967-1968 15.58 16.38 19.17
1968-1969 53.00 43.56 44.04
1969-1970 16.63 i 14.76 | 12.16
1970-1971 19.72 17.74 18.76
1971-1972 9.51 5.38 - 10.75
1972-1973 31.01 27.79 | 30.18
1973-1974 22.58 2040 ' 18.56
1974-1975 15.64 17.97
1975-1976 - 1930 1182 _
1976-1977 15.44 20.01
1977-1978 - i 46.95 46.35
1978-1979 22.69 26.67
1979-1980 40.46 36.45
1980-1981 12.66 13.47
1981-1982 19.40 1941
1982-1983 49.18 4963
1983-1984 16.95 16.76
1984-1985 18.93 15.23
1985-1986 - - 21.41 B 24.24
1986-1987 13.81 10.73
1987-1988 20.53 18.69
1988-1989 18.73 13.54
1989-1990 - ] 15.20 14.73
1990-1991 22.84 ~ 20.84
1991-1992 33.96 34.45
1992-1993 54.60 42.90
1993-1994 16.77 13.80 B
1994-1995 46.77 38.39 -
1995-1996 20.46 16.72
1996-1997 2529 17.70
1997-1998 51.07 43.86
1998-1999 12.96 10.10
1999-2000 B 17.62 9.04
2000-2001 19.97 18.58
2001-2002 B 9.19 7.41
2002-2003 25.50 20.55
2003-2004 - 16.86 15.85
| 2004-2005 60.40 56.43
~2005-2006 25.12 21.21
2006-2007 7.91 5.94 -
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TABLE 5

RAYMOND BASIN MANAGEMENT BOARD
o GROUNDWATER BALANCE MODEL FOR PASADENA-SANTA ANITA SUB-AREAS - -
| | : !
_ BASIN| RECHARGE| NET RECHARGE| PRODUCTION| ~ SURFACE|  INJECTION| INFLOWFROM  INFLOW FROM SUBTOTAL| OUTFLOWTO| STORAGE
YEAR PRECIP.| SURFACE AREA|  COEFFICIENT| FROMPRECIP. ~ SPREADING| | ALTADENA|  SAWPIT| STORAGE|  SAN GABRIEL|
INCHES| ACRES| B ' ACRE-FEET|  ACRE-FEET|  ACRE-FEET|  ACRE-FEET| ACRE-FEET| ACRE-FEET| ACRE-FEET ACRE-FEET|  ACRE-FEET
i | l l.
1910-1911 | 28.83 16,537 0.1 3,973 18,767 0 0 1,788 1,391 1,675,158 0 1,675,158
1911-1912 | 21.22| 16,537 0.008 234 19,834 o ) 0 105 82 1,655,746 0| 1,655,746
1912-1913 | 19.99 16,537 0.008 220 18,073 0 0 99 17 1,638,069 0 1,638,069
1913-1914 | 3567, 16,537 0.4] 19,662 13,984 0 0 8848 6,882 1,659,478 ol 1,659,478
1914-1915 | 2574 16,537, 01 3,547 13,139 0 0 1,596 1,242 ~1,652,724] 0 1,652,724
1915-1916 | 30.24/ 16,537 04 16,669 14,197| 0 0 7,501 5834 1,668,531 0 1,668,531
1916-1917 | 23.00 16,537 ~01] 3,170 15,921] 0 0| 1,426 1,109 1,658,316 0 1,658,316
1917-1918 | 2139 16,537 0.008| 236 18,767 0 0 106 83 1,639,973 0 1,639,973
1918-1919 | 14.20| 16,537 0.008| 157 19,834| 0 0 70 55 1,620,421] 0 1,620,421
 1919-1920 | 2244 16,537 0.1 3,092 18,073 0 0 1,392 1,082 1,607,914 0 1,607,914
1920-1921 | 2294 16,537 0.1 3,161 19,363 0 0 1,423 1,106 1,594,242 0 1,594,242
1921-1922 34.85 16,537 0.4 19,210 17,627, 0 0 8,645 6,724 1,611,193 0 1,611,193
1922-1923 | 16.77 16,537 0.008 185 18,819 0 0 83 65 1,592,707 | 0 1592707
1923-1924 | 9.38 16,537 0 0 24,842| ) 0 0 0 1,567,865 0 1,567,865
1924-1925 | 14.01 16,537 0.008 154/ 24,140| 0 0 70 54| 1,544,003 o}" 1,544,003
1925-1926 | 24.80 16,537 01| 3,418 21,862| o 0o 1,538 1,196 1,528,293 0| 1,528,293
1926-1927 | 27.66 16,537 0.1] 3,812 22,466 0| 0 1,715, 1,334 1,512,688 0 1,512,688
1927-1928 | 16.05 16,537 0.008 177| 24,647 0 0| 80| 62 1,488,360 0 1,488,360
1928-1929 | 17.26 16,537 0008 190 26,109/ 0 ) o‘ 88| 67 1,462,593 0 1,462,593
1929-1930 | 1872 16,537 0.008 206 26,253 0 0| 93| 72 1,436,712 0 1,436,712
1930-1931 | 18.89 16,537 0.008 208 26,750 0 0 94| 73 1,410,337 0 1,410,337
1931-1932 | 24.32 16,537 0.1 3,351 22,444 0 o‘ 1,508 1,173 1,393,925 0 1,393,925
1932-1933 | 17.93 16,537 0.008 198 22,036 0 0| 89 69 1,372,245] 0 1,372,245
1933-1934 | 21.44 16,537 0.008| 236] 20,357 o o 106/ 83| 1,352,314 0 1,352,314
1934-1935 | 28.52 16,537 0.1 3,930 13,078 0 0 1,769 1,376 1,346,310 0 1,346,310
1935-1936 | 18.51 16,537 0.008 204 20,709 0 0 92| ] 1,325,968 0| 1,325,968
1936-1937 | 35.27 16,537 0.4 19,442 14,373 0 0 8749) 6,805 1,346,591 0| 1,346,591
1937-1938 36.28 16,537 04 19,999 13,693 0 0 8,999 B 7,000 1,368,896 0| 1,368,896
1938-1939 | 40.37| 16,537 04 22,253 12,000 0 0 10,014 7789 1,396,952 0l 1,396,952
| 1939-1940 | 15.72] 16,537 0.008| 173 12,000 0 0 78| 61 1,385,264 0 1,385,264
1940-1941 26.51 16,537 0.1 3,653 12,000 0 0 1,644/ 1,279 1,379,840/ 0 1,379,840
1941-1942 44,01 16,537, 0.4 24,260 12,000 0| 0 10,917| 8,491 1,411,507 0 1,411,507
1942-1943 9.81| 16,537, 0| 0 12,000 o 0 0 0/ 1,399,507 0 1,399,507
1943-1944 4311 16,537 0.4 23,764 12,000 0| 0| 10,694 8,317| 1,430,282 0 1,430,282
| 1944-1945 27.66 16,537, 0.1 3812 14,420 337, o 1,715| 1,334 1,423,060 0 1,423,060
1945-1946 20.24, 16,537 0.008| 223 16,896 0 0 100/ 78| 1,406,565 0 1,406,565
1946-1947 27.84 16,537 - 0.1] 3837, 14381 141 o 1,726 1,343 1,399,231 0| 1,399,231
1947-1948 5.85 16,537, o] 0 17219 1] o o o[ 1,382,014/ 0l 1,382,014
1948-1949 11.60] 16,537 0.008| 128| 16,191/ 0 0 58| 45 1,366,052] 0 1,366,052
1949-1950 15.96| 16,537/ 0.008| 176 12,750/ 61| 0 79| 62| 1,353,680 0 1,353,680
1950-1951 11.60 16,537 0.008| 128| 16,279 0 0 58| 45 1,337,632 0 1,337,632
1951-1952 20.06 16,537 0.008| 221 13,240/ 3,191 0 100/ 77| 1,327,981 0 1,327,981
1952-1953 | 3765 16,537 0.4 20,754 17,341 315 0 9,339 7,264 1,348,312 0| 1,348,312
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TABLE 5

RAYMOND BASIN MANAGEMENT BOARD
- GROUNDWATER BALANCE MODEL FOR PASADENA-SANTA ANITA SUB-AREAS - -
_ I | | 1T
 BASIN|  RECHARGE| NET RECHARGE,  PRODUCTION| SURFACE | INJECTION| INFLOW FROM| INFLOW FROM | SUBTOTAL, OUTFLOWTO|  STORAGE
YEAR | PRECIP.| SURFACE AREA|  COEFFICIENT| FROM PRECIP. | | SPREADING| ALTADENA SAWPIT STORAGE  SAN GABRIEL
' INCHES ACRES, ACRE-FEET| ACRE-FEET|  ACRE-FEET ACRE-FEET ACRE-FEET ACRE-FEET ACRE-FEET  ACRE-FEET ACRE-FEET
|
1953-1954 | 562 16,537 0 0 15,144 925 o 0 0| 1,334,003 0 1,334,093
1954-1955 | 18.43 ~ 16,537| 0.008 203 17,311 433 0 9 71| 1,317,581, 0 1,317,581
1955-1956 | 16.96 16,537 0.008 187/ 18,667 691 0 84 65 1299941 0 1,299,941
1956-1957 | 16.41 ~ 16,537| 0.008 181 22,958 297 0 81 63 1,277,606| 0 1,277,606
1957-1958 |  32.77 16,537 0.4| 18,064/ 17,571 6,334, 0 8,129 6,322 1,298,884 0l 1,298,884
1958-1959 | 10.47 16,537 0 0 25,045 658 o 0| 0l 1,274,497 0 1,274,497
1959-1960 | 10.08 16,537 0 0 21,287 853 0 0 0l 1,254,064 0 1,254,064
1960-1961 | 729 16,537 0 0 22,138 345 o o 0 1,232,271 0 1,232,271
| 1961-1962 2476 16,537 0.1 3412) 21915 2,998 0 1,535 1,194 1,219,495 0 1,219,495
1962-1963 12.54 16,537 0.008 138 22,097 1,330 0 62 48 1,198,978 0 1,198,978
1963-1964 | 13.49 16,537 0.008 149 22,247| 778 0 67, 52| 1,177,777 0 1,177,777
1964-1965 17.84 16,537 0.008| 197 21,281/ 1,804 0| 89| 69| 1,158,654 0| 1,158,654
1965-1966 | 3336 16,537 04] 18,389 22,785| 7,716 0| 8275 643 1,176,685 o" 1,176,685
1966-1967 | 28.89 16,537| 0.1 3,981 20,610 7,249 0 1,792 1,393 1,170,491 0 1,170,491
1967-1968 | 16.38 16,537 0.008 181 27,015 2,666 0 81| 63| 1,146,467 o‘ 1,146,467
1968-1969 | 43.56 16537, 04 24,012 20,001 5614 0 10,805 8,404/ 1,175,301 - 0l 1,175,301
1969-1970 14.76 16,537, 0.008 163 24,155 2419 0| 73| 57| 1,153,857 ) 0| 1,153,857
1970-1971 | 17.74 16,537 0.008 196 22,703 2,216] o 88| 68 1,133,722 0 1,133,722
1971-1972 | 5.38 16,537 0 0 23,153 888 o 0| 0l 1,111,457 0 1,111,457
19721973 |  27.79 16,537 0.1 3,830 23,132 5,682 0| 1,723 1,340 1,100,901 0 1,100,901
1973-1974 | 20.40 16,537 0.008] 225 23,409/ 6,683 0 101 79| 1,084,580 0 1,084,580
1974-1975 | 15.64 16,537 0.008| 172] ~ 23,925] 4,243 o 78 60‘_ 1,065,208 | 0| 1,065,208
1975-1976 | 9.30 16,537 0] 0| 27,778 3,114 0 | 0| 0| 1,040,544 0| 1,040,544
1976-1977 15.44 16,537 0.008, 170| 24,644 2,128 0 77 60 1,018,335 0 1,018,335
1977-1978 | 46.95 16,537, 04 25,880 20,694 10,303 0 11,646 9,058 1,054,528 0 1,054,528
1978-1979 22.69 16,537 0.1 3,127 23,269 7,899 0 1,407 1,094 1,044,787 0 1,044,787
1979-1980 | 40.46 16,537 0.4 22,303 3018 803 0 10,036 7,806 1,062,780 0l 1,062,780
1980-1981 | 12.66] 16,537 0.008| 140| 25470, 3501 0 63| 49| 1,041,062 | 1,041,062
1981-1982 | 19.40 16,537 0.008! 214 24,124] 6,756/ 0 96| 75 1,024,079 0/ 1,024,079
1982-1983 | 49.18| 16,537 0.4 27!11Q‘ 24,200 15,425/ 0 121199 9,488 1,064,102 =) | 1,064,102
1983-1984 | 16.95 16,537 0.008| 187 27,739 18619) ) 0 84| 65 1,045,318 0 1,045,318
1984-1985 | 18.93 16,537 0.008| 209 27,176 3,530 0 94| 73] 1,022,048 o 1,022,048
1985-1986 | 2141 16,537 0.008| 236 26,189 7,447 o 106, 83| 1,003,730 0 1,003,730
1986-1987 10.73| 16,537 0 0 28,958 1,899 0| 0| 0 976,671| 0 976,671
1987-1988 | 18.69| 16,537 0.008| 206 24,401 4,979 0 93 72| 957,620 0 957,620
1988-1989 13.54| 16,537 0.008| 149 28,193 1,886 0l 67 52| 931,581 0 931,581
1989-1990 | 14.73| 16,537, 0.008| 162 27,253 1,955 0 73] 57| 906,576 0 906,576
1990-1991 | 20.84, 16,537 0.008| 230 22,980/ 5,588 0l 103 80| 889,597 | 0 889,597
1991-1992 | 34.45 16,537 0.4 18,990 20,897 8,553 ) 8,545/ 6,646 911,435 0 911,435
1992-1993 | 42.90| 16,537 04/ 23,648 18,705 9,176 1517 10,642 8,277 945,990 0 945,990
1993-1994 13.80 16,537, 0.008| 152 17,313] 4,241 2,073 68 53] 935,265 o] 935,265
1994-1995 | 38.39, 16,537, 0.4 21,162] 24,622 13632) 0 9523 7,407 | 962,366 0 962,366
1995-1996 | 16.72 16,537 0.008| 184 26,931 8,495 31 83 65 944,293 0l 944,293
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TABLE 5

RAYMOND BASIN MANAGEMENT BOARD
GROUNDWATER BALANCE MODEL FOR PASADENA-SANTA ANITA SUB-AREAS

_ | - —- _
| ) BASIN RECHARGE| NET RECHARGE PRODUCTION SURFACE INJECTION| INFLOW FROM| INFLOW FROM SUBTOTAL OUTFLOW TO STORAGE
YEAR PRECIP.| SURFACE AREA COEFFICIENT| FROM PRECIP. SPREADING ALTADENA SAWPIT STORAGE SAN GABRIEL |
- INCHES ACRES - - ACRE-FEET ACRE-FEET ACRE-FEET| =~ ACRE-FEET| = ACRE-FEET,  ACRE-FEET ACRE-FEET| = ACRE-FEET| ACRE-FEET
— [ —— | N __| o | o
1996-1997 | 17.70 16,537 0.008| - 195 27,648 7,731 - o __8_8| 68 924728 0 924,728
1997-1998 43.86 16,537 0.4| 24177 26,869 14,201 0 10880 = 8462 = 955579 00 955579
1998-1999 10.10 16,537 0 0 31,383 5,964 | - 0 0 o o 0 930,160 - 0| 930,160
1999-2000 9.04 16,537 o 0 0 29,612 3,299 0 0 0 903,847 0 903,847
2000-2001 18.58 16,537 0.008 205 22,513 3,880 0 92 72 885,583 0 885,583
 2001-2002 7.41 16,537 0 0 25,646 1,007 0 0 0 860,944 0 860,944
| 2002-2003 20.55 16,537 0.008 227 24,585 2,535 0 o 102 79 839,302 - 0 839,302
2003-2004 15.85 16,637 0.008 175 27,775 1,436 0 79| 61 813,278| 0 813,278
2004-2005 56.43 16,537, 0.4 31,106 27,971 14,563 0 13,998 10,887 855,862/ 0 855,862
2005-2006 21.21 16,537 0.008 234 28,243 5,295 0 105 82:’ 833,335| 0 833,335
Average 22.23 - 5,110/ 20,352 2,165 2,299 1,788 1,294,262
Last 10 years 22.56 4,398 24,206 4,925 1,979 1,639 948,051
| ast 20 years 22.88| 6280 25559 6291 2826 2198 _ 957,829
| {
ESTIMATE OF RECHARGE COEFFICIENT - I B - -
= | - . - . a | -
Precipitation|  Precipitation Recharge '
Range (inches) Coefficient B [
0 0 B l
0
Average/2 11.11)
| 0.008 B ‘
Average 2223 -
0.1 - - - - - -
30 inches 30 - - I
0.4 B - S - o - -
Altadena Inflow 0.45 - - | - B
B | - - ‘
Sawpit Inflow . 0.35 -
I ) }
Raymond Outflow 0
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PLATE 4 HISTORIC PRECIPITATION AT ALTADENA STATION
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PLATE 6 EVALUATION OF GROUNDWATER PRODUCTION IN RAYMOND BASIN
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ATTACHMENT F

EVALUATION OF GROUNDWATER
PRODUCTION IN THE PASADENA SUBAREA
(APRIL 14, 2008)



TECHNICAL MEMORANDUM

TO: TONY ZAMPIELLO
RAYMOND BASIN MANAGEMENT BOARD

FROM: STETSON ENGINEERS, INC.

SUBJECT: ADDITIONAL EVALUATION OF GROUNDWATER PRODUCTION IN
THE PASADENA SUBAREA OF THE RAYMOND BASIN

JOB NO.: 1927-05

DATE:  APRIL 14,2008

IM TN VNN )

In the meeting hell Raymond EFJ&WCM ard\E{caard) on April 7,

2008, Geoscience Support Services, Inc. (Geoscience) presents its comments and
recommendations on the spreadsheet groundwater balance model for the Pasadena-Santa Anita
subarea of the Raymond Basm (Grou ndwater Balance Model). The Geoscience’s comments and
recommendations are de}
Stetson Groundwater Ba
was described in a techn
the Pasadena Subarea ¢ :
dated December 12, 2007. These comments and recommendations were con51dered and
incorporated in the modification of the Groundwater Balance Model to an attempt to improve its
reliability and projection confidence. The modified Groundwater Balance Model includes the
following:

L. Another component was added to the Groundwater Balance Model to account for
the return flow from water use within the modeled area, as shown on Plate 1. The
annual water use for the Raymond Basin since 1994-45 was compiled from the
Board annual reports, as shown in Table 1. Annual groundwater extractions were
assumed to be annual water uses for earlier fiscal year.

2, Because the recent water level data at the City of Pasadena’s Woodbury Well is
inadequate and inconsistent with the trend at nearby wells, its annual water level
since 1940 was reconstructed by offsetting the differences in ground surface
elevations from the water level at Craig and Monte Vista Wells. The

1



reconstructed water level data at Woodbury Well appears to be consistent with
some measured data at this well, as shown on Plate 2.

The modified Groundwater Balance Model was re-calibrated (from 1910 to 1940) by adjusting
the coefficient for the return flow from water use until a good match was reached, as shown on
Plate 2. The calibrated coefficient for the return flow from water use is 0.03 (3 percent). Since
the match is relatively good, additional steps for the recharge coefficients as recommended by
Geoscience was not explored.

The calibrated was then verified for the period from 1940 to 2005. During the verification
process, the coefficient of the return flow from water use was adjusted to 0.04 (4 percent) to
match with the overall declination of the water level at Woodbury Well, i.e. at approximately
400 feet in 2003, as shown on Plate 2. Except for the periods from 1940 to 1946 and from 1970
to 1990, the match is relatively good.

The calibrated Groundwater Balance Model was the used to simulate the water level at
Woodbury Well for three scenarios. The results, as shown on Plate 3, are summarized as
follows:

1. In Scenarlo 1, the groundwater productlon and water use in the Pasadena-Santa
acre-feet/year,
'c ndmon The

2, In Scenario 2, the groundwater production in the Pasadena-Santa Anita was
reduced 50% from the 2005-2006 and remams at that level (14,121 acre-feet/year)
- 006 level (57,737

3. In Scenario 3, all conditions in Scenario 2 remain the same, except the
groundwater production in the Pasadena-Santa Anita was kept at the 1944 rights
since 1954-1955 (15,412 acre-feet/year). The simulation result indicates that the
water level at Woodbury Well appears to be stabilized at approximately 250 feet
since 1954-1955. This suggests that the long-term safe yield of the Pasadena-
Santa Anita subarea is approximately 15,000 acre-feet/year.

J:\Jobs\1927\05 Monitoring network\GroundwaterProduction\TechnicalMemoAddendum.doc
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TABLE 1
HISTORIC WATER USE IN RAYMOND BASIN

I PARTY
ALHAMBRA, CITY OF
Groundwater Extraclion 612.93 766.53 724,54 705.62 674.02 687.82 634.32 749.50 712.82 717.43 845.56 909.09 997.51| 1,063.83 836.03 977.20| 1.091.40| 1,162.30 803.51| 1,019.98| 1,071.69 842.44| 1,139.32 291.63| 1.03267 769.02] 1,139.79 902.13| 1,031.63| 1.075.44 871.48| 1,0564.11
Surface Water Diversion
Imported Water 7,065.22| 7,148.94| 7,08543| 7,91674| 837072 8238.26| 832280 8,048.96| 9,136.15| 8,794.70| 9,165.50| 8.639.00| 9.209.00| 9,12166| 8.968.86| 9,47877| 8,900.24| 10,607.79 9,40?.62i 10,694.04] 10,182.02| 11,072.80] 10,085.28| 0,927.47| 10,007.74| 10,966.18
Exported Water -1,063.83 -836.03 -977.00| -1.091.00| -1.162.00 -804.00| -1,019.99| -1,071.89 -842.44| -1,139.32 -291.53| -1.032.67 -769.02] -1,139.79 -902.13| -1,031.63| -1,075.44 -871.48 0.00
Transferred Water
SUBTOTAL 612.93 766.53 724.54 705.62 674.02| 775304 7,78326| 7,83493| 862956 9.088.15| 9.083.82| 9,231.99 997.51| 8048.95] 913815 879490 9,165.90| 8,639.30| ©,20851| 9,121.66| 8.968.86] 9.478.77| 8,900.24| 10,607.79] 9.407.62| 10.694.04] 10.182.02| 11,07280| 10.086.29| 9.927.47| 10,007.74| 12,020.30
ARCADIA, CITY OF
Groundwater Extraction 4,260.24] 4,23417| 4,31277| 3.997.05| 4,329.49| 3,616.64] 2607.79] 185896 4231.17| 3646.27| 4,132.30| 4,417.61| 4980.94 3.484.65] 7.026.37] 4.949.80] 4,813.90] 444060 5408.91] 439569] 4,723.67] 4,412.07] 4,241.37] 7,459.76] 5064.06] 5886.76] 6,311.43| 529640| 6,077.99| 5273.73| 6,441.99| 6474.47
Surface Water Diversion _|
Imported Water — = 535374 6509363 851143 7.36276| 8390.14| 8044.61| 8.869.86] 9,804.98] 7444.95] 9,736.90| 11.235.50| 10,733.00| 8.759.00| 10.309.74| 10.298.28| 10,518.96] 9.809.76] 7.72178| 8,89918] 9,66665| 9,03270| 10,767.15| 8,640.17| 0,624.94| 8,035.92| 10,746.89
Exported Water -741.91 -1,784.03 0.00 -163.36] -1,205.91 -322.67| -1.273.80 -387.57| -1,554.82 £21.14
Transferred Waler
SUBTOTAL 4,260.24] 423417 4,312.77| 3.997.05| 4,320.49| 8.970.38] 9,20142| 10,370.39| 11,593.93| 12,036.41| 12,176.91] 13,287.47| 4,980.94 13,179.63] 13,720.41| 14,686.70| 16,040.40| 15,173.50 14,167.91| 14,705.43| 15,021.95| 14,931.03] 14.051.13] 13,3687.51| 13,963.24] 15,279.05| 14,138.31| 15,740.88| 13.444.36| 14.511.10] 12.923.08| 1660022
CALIFORNIA AMERICAN WATER COMPANY
Groundwater Extraction 1,752.31| 2,269.18| 2,222.39 902.64 650.71 092 57] 1,004.10] 1.424.46] 1751.58] 1,987.66] 1.32613] 1,350.30] 1,767.06] 1,68518] 2,59283| 1,688.29| 2413.89| 2,135.08| 246073 235677| 2498.26| 298109 2869.78 248603 227603 22688.60| 226859 248918 1.97495| 2361.60| 1,995.30| 2,870.83
Surface Water Diversion
Imported Water 3677.85| 3,671.08] 3,467.63| 3,37861| 348083| 401058 4,083.51 3,800.56| 3,85540| 466180 424970| 4,02500f 358700 3,93286| 3.630.37| 3.367.70| 3,036.92| 3.917.57| 3.618.94 4'555.591 4,820.00] 4.91510] 4.857.59] 441663 480489 4,579.74
Exported Water -608.02 -296.00 -219.00 623.00 -498.71 -579.07| -1,070.01 -873.60 -381.31 -135.75 0.00 0.00 0.00 0.00 -212.09 0.00 -569.83
Transferred Water
SUBTOTAL 176231| 2,269.18] 222239 902.64 650.71| 4.67042| 4,67518| 4,892.08] 5130.19| 5.468.49| 5.33671| 5442.81| 1.767.06| 5485.74| 5840.21] 6350.09| 6,367.60| 5941.09| 542473 5790.92 554956 5276.78] 5033.10] 602229| 5759.22| 6.844.19| 7.088.68| 7.404.28| 6,83254| 6566.14 6,799.99| 6,880.74
EAST PASADENA WATER COMPANY
Groundwater Extraction 885.40 991.20| 1.265.65| 1,122.17 413.90 136.89 168.21 232.15 280.48 273.48 152,18 226.32 259.20 264.19 330.60 439.50 256.90 221.79 365,39 305.32 368.15 348.62 632.70 360.27 439.03] 502.33 429.73| 41563 535.00 576.56 623.28
Surface Water Diversion
Imported Water 767.44| 1,03210| 1,036.57] 1,11571] 1.120.52| 1,142.18] 1,301.96 1,255,36| 1,480.30| 1,511.00{ 1,526.00| 1,459.07| 1.460.36| 1459.13| 1,467.88| 128027 1.34332| 1 636.56] 154765 181148 159027 133855 126881 1,398.32
Exporled Water -7.00 -147.08 -195.39 0.00 -1.08 -60.56 0.00 0.00 -148.23 -185.13 -198.61
Transferred Water
SUBTOTAL 885.40 991.20| 1,26565{ 1,12217| 1,181.24] 116899 1,204.78| 1,347.86| 1.401.00] 141566| 145414 226.32| 1,514.56 264.19 330.60| 1,912.80| 1,767.90| 1,747.79| 1.677.38| 1,76568| 1,827.28| 181650, 1,717.58] 1,703.59| 2,074.51| 1,989.42| 224121| 200580 172532 166024 1,822.99
HUNTINGTON LIBRARY & ART GALLERY
Groundwater Extraction 121.63 220.05 187.35 177.68 181.38 176.16 176.78 187.66 222.13 221.72 163.98 179.09 187.33 197.14 247.83 280.01 315.01 243.30 244,09 250.38 250.93 223.09 198.44 258.97 21520 282 56 302.19 386.84 33820 304.70 322.54 409.84
Surface Water Diversion
Imported Water
Exported Water
Transferred Water
SUBTOTAL 12163] 22008 18735 17788| 48138| 17646 17679| 18766 22213| 221.73| 163.98] 179.08] 16733 197.14] 247.63| 280,01| 31501 24330| 24409| 25038| 250.93| 223.09| 19844| 26897| 21520 28286| 30219| 3s6.84| 33820] 30470| 32254 409.84
KINNELOA IRRIGATION DISTRICT
Groundwater Extraction 115677 120.10 151.41 110.88 154.48 133.24 135.10 102.84 111.99 150.06 132.87 47.16 32.78 26.5‘9I 50.35 53,90 158.90 118.28 289.32 70.94 160.47 110.54 123.74 228.77 282.80| 175.04 173.11 22288 197.96 146.27 164.23 374.79
Surface Water Diversion 17.70 20.87 64.24 37.86 96.39 106.65 75.07 36.75 190.40 134.80 1298.30 131.00 133.00 137.68 141.20 249.23 322.22 307.12 81.75 369.74 268.72 227.98 216.98 237.61 244.70 207.13
Imported Water 33.45 29.15 80.24 29.37 2836 52.42 40.93 3567 114.50
Exported Water
Transferred Water
SUBTOTAL 115.77 120.101 1561.41 110.88] 164,48 184.39 185.12 167.08 230.09 275.82| 267.688 174.65 32.78 104.27 276.42 303.20 288.20 249.28 422.32 20862 301.67 359.77 44596 535,89 364.55] 54478 441,83 450.86 414,94 383.88 408.93 581.92
LA CANADA IRRIGATION DISTRICT
Groundwater Extraclion 74.38 155.28 193.17 221.84 376.06 564.34 737.27 610.30 636.01 780.36 97245 286.94 235.10 36.45 125.17 181.60 170.69 71.30 55,32 100.88 100.03| 174.35] 90.73 235.29 70.15 43.68 19.97 15.91 63.69 158.29 154,03 168.26
Surface Water Diversion 111.22 8829 144.46 119.03 110.58 96.93 7519 79.10 128.35 73.30 40.00 64.00 61.00 57.58 51.45 79.19. 130.96 189.72 81.20 209.20 264.61 269.02 145.75 148.26 137.09 92.59
Imported Water 425.42 334.29 413.48 72427 403.75 164.57| 1.210,93 1,757.40| 2,013.91| 1.891.40| 2,169.20| 2,129.00] 2097.00| 1,758.13| 165265/ 180053 178944| 180996 1,84319| 212975/ 208765 2300.87| 1.876.00f 202070, 188695 2232286
Exported Water -395.70 -310.41
Transferred Water
SUBTOTAL 74.38 155,28 193.17 221.84 376,06/ 110098 1,159.85| 1,168.24| 1478.31| 129468 1.223.95| 157306 23510] 1,872.95] 2.267.43]| 2146.30] 2.037989| 226430 2,213.32| 1.916.59| 1,804.13| 2054.07] 2.,011.13] 223497 199464 238263| 237223| 257580| 2,08544| 2327.25| 1,78237| 218270
LAS FLORES WATER COMPANY
Groundwater Extraction 176.64 352,07 42562 533.40 6418.70 677.06 749.18 598.13 308,56 475.63 453.68 361.49 532.43 307.53 203.66 212.40 235.70 259.50 242 67 268.95 247.71 237.03 241,84 254.29 192.26 295.92 231.82 277.18 256.22 258.89 272,45 281.70
Surface Water Diversion 63.45 71.74 64.25 B2.79 90.88 73,08 83.07 71.48 83.99 68.80 71.60 67.00 52.00 36.48 21.28 58.88 144.14 186.66 221.88 236.40 90.46 91.95 75.01 7467 58,13 59.68
Imported Water 71.51 349.30 326.08 324.75 361.26 482.24 719.74 647.90 613.30 534.00 626.00 581.64 610.23 540.32 390.68 451.03 34572 354.06 551,94 588.58 517.90 504.03 429.97 52411
Exported Water
Transfermed Water
SUBTOTAL 176.84 352.07 42562 533.40 618.70 740.51 820.92 733.89 830.65 892.59 851.51 805,82 532.43 861.25| 1,007.38 929.10 920.60 860.50 920.67 887.08 879.22 83623 776,66 891.98 759.86 886.38 874.22 957.72 849.13 B837.59 760.55 865.49
J:WJobs\1927105 Monitaring networkiGrot Usage xIs 10f6 4/14/2008




TABLE 1
HISTORIC WATER USE IN RAYMOND BASIN

PARTY f

LINCOLN AVENUE WATER COMPANY

Groundwaler Extraction 598.49 883.30 931.64] 1,43019 0.00| 1,578.10| 1,710.22] 1,316.91] 1,303.67| 1,355.068] 1.577.27] 1,257.05] 1 ,151.59 827.46| 762.06 774.80 502.71 497.91 797.09 547.08 574 83 587.57 447,99 740.30 629.64 563.43 558.51 671.11 726.45 719.36| 1,018.86| 1,184.92
Surface Water Diversion 208.42 113.47 529.71 297.21 206.64 187.81 154.93 500.46 25343 135.20 104.80 244.00 139.00 115.08 140.83 584.08 734.54 485.09 609.07 495.32 633.67 219.60| 1,346.26 123.34 0.00 0.00
Imported Water 12.77 410,56 5689.75 358.58 716.25 880.45| 1,54505| 1,688.10| 2,12290| 1.62500| 1.435.00] 1,728.45] 161309 1.100.17 786,82 961.15 865.74| 1,397.06] 1,318.24| 1,81868| 1,02661| 1,036.92 635.79 940.53
Exported Water
Transferred Water
SUBTOTAL 598.49 883.30 931.64| 1,430.19 0.00f 1,78452| 1,82369| 1.859.39| 2,011.44| 222145 212366| 212823 1,151.69| 2,208.37| 256054 2,598.10| 2,730.41| 2,366.91| 2.372.09 2,39061| 2,32875| 2,290.82| 1,969.35| 2,186.54| 2,104.45| 2.45581 2,510.42] 2,709.39| 3,099.32| 1,879.62| 1,654.65| 212545
PASADENA, CITY OF
Groundwater Extraction 7.587.89| 8191.14] 474653 7,634.20| 6,09291| 3,89556| 8,52046] 5,952.16 7,003.75| 5,889.20| 6,872.06| 9,370.38| 12,886.66] 13,777.06] 15.940.21 13,838.17| 12,488:69| 13,585.69| 12,945.76| 13,327.57] 12,613.50 12,951.87, 10,087.39] ?4.413.52[ 11,760:98| 14,803.01| 12,804.75| 13,015.70| 14,497.07] 13,662.28] 13,290.71 16,631.58
Surface Waler Diversion 1,852 81| 736.84| 6,148.12| 2,670.36| 2,645.28| 1.806.90| 1,605.14 4947.63| 1,983.35 499.90 28630 1,769.00] 1,23500| 1,198.58| 1,608.40| 6,762.15] ©.381.08 4,354.03| 6.277.73] 5458.59| 3,038.44| 1,15965| 225895 2,967.27| 2,274.61 1,856.43
Imported Water 18,557.62| 15,066.35| 12,562.41| 16,08354| 20.255.04| 19.426.54| 17,829.73 11.816.13| 16,991.41) 19,520.90| 21,515.90] 18,196.00| 18,886.00| 19,305.88| 19,122 30| 13,845.09| 12,310.05| 15,650,53| 14.481.85| 15,272.50| 19,243.00] 22,343.51| 16.499.34 16,571.05| 16.278.25] 19,654 21
Exported Water -2,24397| -2,780.02| -272500| -2,035.00 -4411.00| -4,804.00] -5753.28 -3,630.10| -5794.28| -3,822.37| -6,080.76| -5021.82| -5616.29| -5089.53| -5652.69 4,630.97| 4,569.99| -5203.65| -6967.80
Transferred Water
SUBTOTAL 7.587.89| 8.191.14] 4,746.53| 7,634.20| 6,092.91| 24,405.99| 24,32365| 24.652 69 27,757.65| 28.789.53| 28.105.50| 26,805.25| 12,886.66| 28,296.85| 31,514.95| 31,133.97 31,365.89| 29.141.69| 28.262.76| 28,078.75| 29,814,10| 27.764.82| 27.966.16 26,337.32| 26,598.72| 29.917.90| 29,996 66| 30,866.17| 28,624.39| 28,630.61 28,639.92| 30,174.42
PASADENA CEMETERY ASSOCIATION
Groundwater Extraction 31.98 46.11 52.12 0.00 70.83 65.1 QI 56.03 49.62 65.16 68.66 69.00) 73.63 68.42 60.99 77.32 74.80 88,91 107.61 106.79 87.11 93.08 84.11 9287 108.35 99.09 114.06 109.37 105.05 74.72 83.21 77.02 83.00
Surface Water Diversion 1.75 1.59
Imported Water
Exported Water
Transferred Water
SUBTOTAL 31.98 46.11 5212 0.00 70.83 66.94 57.62 49.62 85.16 68.66 69.00 73.63 68.42 60.99 77.32 74.80 88.91 107.61 1086.79 87.11 93.08 84.11 92.87 108.35 99.09 114.06 109.37 105.05 74.72 83.21 77.02 83.00
ROYAL LAUNDRY
Groundwater Extraclion 111.66 95.36 102.13 118.03 125.75 124.68 121.48 120.12 124.11 135.03 132.88 136.22 16237 136.46 136.73 136.20 135,90 105.60 151.20 145.93 132,72 115.39 134.38 149.95 150.18 150.84 154 82 158.24 160.63 163.48 143.72 131.65
Surface Water Diversion
Imported Water
Exported Water
Transferred Water
SUBTOTAL 111.66 95.36 102.13 118.03 125.75 124,68 121.48 120.12 124.11 135.03 132.88 136.22 152.37 136.46 136.73 136.20 135.90 105.60 161.20 145.93 132.72 116,39 134.38 149.95 150.18 150.84 154.82 158.24 160.63 153.48 143.72 131.65
RUBIO CANON LAND AND WATER ASSOCIATION
Groundwater Extraction 69532| 1,268.75| 1,284.00| 1,69542| 1,761.47| 1,785.94] 1,851.89] 1,477.39] 1 484.46| 1,649.18] 1,551.99] 1,494.77] 143158 129651 1.368.73 1,22389| 1,219.50| 1,174.81] 1,206.40] 1,307.61] 1.157.73] 1.128.26 797.89| 1,508.09] 1,366.24| 1,487.64| 1,134.65] 1,168.06] 1,243.94 1,280.33| 1,226.75| 1,355.61
Surface Water Diversion 132.63 94.88 340.06 217.51 155.45| 122.41 109.74 312.95 209.27 115.30 79.90 152.00] 111.00 81.08 G287 334.95 571.78 425.08 212.36 414.94 307.18 189.41 187.17 108.40 97.16 86.59
Imported Water 59,32 481.89 4508.06 458.05 630.83 586.18 948.77| 1,167.90| 1,380.90| 1,142.00] 1,067.00] 1,040.07] 1.140.82 899.77 793.31 403.31 484.06 580.55 990.61| 1,339.66 84987 846.72 801.49 943.89
Exf d Waler
Transferred Water
SUBTOTAL | 89532) 126675| 1.284.00| 1,69542| 1,761.47| 191867| 1,94677| 1.876.77| 218386] 226360 2.132.45] 2.23534| 143188 217564 252677 2,507.08| 2680.30| 246861 2363.40] 242876| 2,39152| 2,36298| 216298 2.33648| 2.06266| 2483.13| 2.43244| 266713 228098 2,23545| 2,12540| 2,386.09
SAN GABRIEL COUNTY WATER DISTRICT
Groundwater Exiraction 650.34 414,86 222.09 536.67 120.75 106.49 28021 21532 105.41 39.00 586.75] 652.72 888.22 367.57| 1.251.73| 1,166.10] 1,468.50| 1,068.90( 923.51| 1,197.73] 1,241.20 999.56] 1,120.77| 1,112.64] 1.06287 110538 1,105.03| 1,072.71| 1,0986.33] 943.33| 1,234.71| 1,090.99
Surface Water Diversion | _' |
| Imported Water 3831.02] 3720.77| 3,803.78| 4,365.88| 4.53451| 389253 4.02098 4525.21| 441416 4,42450| 4,358.40| 4.410.00] 4,389.00] 4,306.11 4,187.82| 458345 4215.38] 4,72204| 466001 529798 5,307.13| 5,924.17| 536026 0.00 0.00] 5,750.80
Exg Waler -367.57| -1,251.73| -1,176.00| -1,472.00] -1,060.00/ -1,038.00 -1,197.73] -1,241.20 -999.56| -1,12077| -1.11264| -1,06261| -1,10592] -1,105.03] -1,072.71] -1,096.33 -943.33 0.00] 0.00
Transferred Water
SUBTOTAL 650.34 414.86 222 09 536.67 12075 3,737.51| 4.009.98| 4,019.10] 4,471,29| 4,573.51| 4,479.34| 4.673.71 888.22| 452521 4.414.16] A4.41460| 4.355.90| 4,409.90| 427451 4,306.11 4,187.82| 4,58345| 421539 4,72204| 4,660.37| 57297.44| 530713 5,9824.17| 5,360.26 0.00] 1,234.71| 6,841.79
SIERRA MADRE, CITY OF
Groundwater Extraction 722.268] 1.17060| 1.241.74] 1,644.10| 1,468.97] 1,488.97] 1,58337] 1,342.20] 1 59894 1,862.11| 1,52152| 1,906.94| 1,82467| 1,750.38] 1.815.12] 1,972.30 1.957.50| 1,979.80| 2,017.85] 2215.32| 212434] 1,820.13] 1.393.80 1,722.64] 1,551.00] 1,586.56| 1612.39| 2,358.84] 1,920.97] 1,828.71 1,924,98| 2,364.32
Surf; Water Diversion 281.21 204.67 427.84 451.90 222,96 207.06 191.65 333 84 527.38 321.80 213.00 333.00 357.00 207.85 270.45 719.65 08934 823,87 896.83| 1,126.67 688.78 458.56 499.68 715.58 528,63 362.75
Imported Waler 31.58
Exported Water
Transferred Water
SUBTOTAL 72226| 1,170.60] 1.241.74| 1.64410] 1,46897| 1,770.18] 1,788.04| 1,770.04| 2,050.84 2,085.07] 1,728.58] 2,098.50] 1,824.67] 211580| 2,342.50| 2.294.10] 2,170.50] 2.312.90 2,374.85| 242317| 2,394.79| 2,539.78] 2,393.14| 2,546.51 2,447.92] 2,71323| 2,301.17| 2,817.40] 2,42065| 254429 245361 2,727.07
SUNNY SLOPE WATER COMPANY
Groundwaler Extraction 1,027.17| 1,284.50 716.04| 1,031.56| 1,072.71 968.69 865.36| 1.090.90| 1,117.98| 162895 1.239.38| 1,567.17| 1,718.74] 1,506.59] 1,533.34] 1.618.90 1.520.50| 1,385.70| 1,637.15| 1,725.10] 1,340.68] 1,787.27] 1.547.35] 157874 1.55329] 1,577.40| 1811.24] 1,028.74| 1,563.34] 2,02263] 1,295.88 1,917.19,
Surface Walter Diversion
| Imp Waler 227400 242087) 2,708.18| 2,45804| 244664| 274144 2,346.30| 2,818.18] 2.574.36| 3,438.20| 263465 2,097.24] 274880 2.696.21
Exported Water -1.449.06| -1,523.00| -1.423.00| -1,311.00| -1,538.00] -1,617.70| -1,24214| -1.686.09] -1 A44.45| -1,469,77| -1,451.09| -1,450.73| -1494.68 -896.57| -1.450.62 000, -1,174.37| -1,781.76
Transferred Water
SUBTOTAL 1.027.17] 1,284 50 716.04| 1,031.56| 1,072.71 968.69 865.36| 1,090.90[ 1,117.98| 1,628.95| 1,239.38 1,667.17| 1,718.74| 1,506,59 84.28 95.90 97.50 7470 237315 2537.07] 2,804.70| 2,560.12| 2,549.54| 285041| 244850| 2.935.85 269092| 3,570.37| 2747.37| 411987 287031| 283164
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TABLE 1
HISTORIC WATER USE IN RAYMOND BASIN

PARTY I FISCA
[ 1944-194 519461 1946.1947] 1947-1848] 1048-1948] 1949-1950] 1951 - ¢ -1958 . 960] 62| 1962.1963 64-19651 1965 10671 1967-1068{ 1968-1969) 1968-1870] 19: -1972] 1972-1973] 1675.1674] 1674-1676] 1975.1876]
VALLEY WATER COMPANY
Groundwater Extraction 9184| 1,177.86| 1,23224| 1,632.24| 1,760.75] 1,822.09] 1,963.02] 1,918.01] 2,062.57] 2,12768] 2.04827| 1.164.63 905.77 680.72 713.96 803.11 870.39 696.58| 1,127.39| 1,002.05 771.15 844,58 736.43 841.66 580.45 926.17 672.49 884.95 761.28 953.40] 768.08 815.99]
ﬁrllj::r(t::dvx;et;lpwers'on 134.00 455.08 537.78 455.38| 146561 2,10348| 2,560.77| 2,534.50] 2479.60| 232400 2,266.00| 1981.79] 220205 2157.85| 2,03281| 2.196.31 2,061.37] 211219] 2,280.00| 2,419.28] 2,061.51| 1.821.78] 191200 231995
Exporled Water

Transferred Water

SUBTOTAL 91840| 1177.86] 1,232.24] 1.63224| 176075 1.822.09] 1,963.02| 2,052.01| 2,5617.65| 2.665.46] 2.503.65] 2.630.24 905.77| 2,793.18| 3.27473| 3,337.61| 334999 3,02058| 339339 298384 2973.20| 300243| 2769.04] 3.037.07 2,641.82| 3,038.36| 295249| 3304.23| 2,84279| 2775.18] 2,680.08] 3.135.94

" RAYMOND BASIN 19,657.61| 23,535.26| 19,736.98| 23,637.07| 20,681.16 61,376.39] 62,071.14| 64,049.70| 71,763.70| 75,110.22| 73,034.86| 76,497.40| 29,987.49| 75,083.59| 79,701.01| 80,413.27| 84,374.79 79,147.87[ 80,041.48| 79,939.41| 81,662.68 80,292.92[ 77.486.01[ 81,932.56| 77,381.63| 88,094.76 86,844.32] 92,982.64| 83,647.91 79,005.16| 76,644.87| 91,801.26

ANNUAL BASIN WATER USE
SUB-AREA | HLZE
[ 1944-1945[ 1845-1948] 1946-1947] |
MONK HILL
Sroundwater Exraction | 1.800.05] 261462] 263475 381767 282634 470678 527572] 449297] 446507] 4807.30] 5.12067] 314374 28951 192215 186217 204671 186840 1632.00] 2:33026] 2006.07] 1,786:80] 195764] 1.60806] 217088 157156 Teaaz| 1.592.76] 195421 190236] 217315 23e04d] 253557
Surface Water Diversion .00 0.00 0.00 0.00 000 38284 27508) 73842 499.03] 49810 35782 31310 000| " 651.04|  dos77| ~ 27730|  21640| S76.00]  25200] 200.15] 21366| 7325 1,00064| 86147 9125 94092] ses7a| 57067 186700 ade27| 18522] 16227
imported Water 0.00 0.00 0.00 0.00 000| 42642| 33429  631.76| 1,090.21| 1,837.38] 1,203.28] 5.754.05 0.00| 522355 6,839.47| 6,761.00 7.385.00| 661200] 642500 6,050.01| 6,078.02 5.807.87| 4.999.55 5416.45) 5,116.02 5903.08] 5.23783] 7.127.41] 548202 535343 486471 601565
Exported Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 500 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 000 39570 -310.41
Transferred Waler 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SUBTOTAL | 180005 261462| 2.83479| 381767 282634| 551504| 582510 686315 6.90421| 7.14285] 6771.77| 7.21097| 289331 7.79674| 9.187.41| 9.08591| 0.469.60 861900 9,00626| 826523 807636 8.267.66] 7.010.06] 645681 7.506.86| 887724 651673 oesatol 888140| 790285 685467 539358

PASADENA

Groundwater Extraction 12,875.02| 15,515.87] 11,347.68| 14,178.25| 11.956.35| ©,285.05] 13,726.60| 11,488.56] 12,866.38| 12,696.71] 13,125.08] 15,868.08] 20,28857| 20,316.13 24,221.97| 21.313.26] 21,252.89| 21,236.57| 20,882.46| 21,767.41| 20,772.50] 21,507.66] 18,367.68] 22,660.94] 20,060.61] 23.078.52 21,196.50| 20,674.21| 22,519.68] 22 485.06] 21,121.88] 25,459.67
Surface Water Diversion 0.00 0.00 0.00 0.00 0.00] 210314 85259 6,55242| 292573| 2897.13| 203596, 1,780.95 0.00| 5,297.33| 2,363.02 750.00 505.50] 2,052.00] 1479.00| 1,417.34| 1,84247| 7,346,33| 10,28509| 508623 6,571.84| 6,243.27| 3,614.34| 1,577.04 2,683.10] 3.31328| 2651647| 2,150.15
| Imported Water 0,00 0.00 0.00 0.00 0.00| 33,732.60] 30.677.39| 28,005.14| 35422.61| 38,250.05| 37,196.56| 36.242.34 0.00| 30,053.33| 34,781.56| 38,684.30| 42,150.70| 37,925.00| 40,938.00| 41.595.32| 41,216.79| 38,002.85| 33,170.43| 39,322.95 36,342.10| 40,855.48] 44,664.86| 50,844.92| 41,858.27| 35,197.66) 37.909.78| 45,989.36
Exported Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000| -367537| -6,924.86| -6,401.00| -7,224.00| -8,172.00| -8,807.00|-10,234.49| -7664.20|-10,392.39| -B,400.51] -9.531.40| -9.603.84| -8,052.04 -8,889.58| -8524.10| -8,200.55| -5949.08| -7,434.63] -9,518.00
Transferred Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SUBTOTAL | 12,875.02| 15515.87| 11,347.68| 14,178.25| 11,956.35| 45,120.79| 45.256.58 46,046.12| 51,214.72| 53,845.89| 52,3567.60| 53.900.37| 20,288.57 51,991.42| 54,441.69| 54,346.56| 56,685.09| 53,041.57| 54,492.46| 54,545.58| 56,167.56| 54.554.45| 53,422.69| 57,538.72| 53.370.61] 6122524 60.586.11 64,772.07| 58.831.50| 54,046.92| 54,213.50| 64,081.38

SANTA ANITA
Groundwater Extraction 4962501 5404.77) 5.554.51] 5641.15] 5798.46] 510561| 4,191.16] 3,201.16] 5830.11] 550838] 565382] 6.324.55] 6,80661] 5295.03] 8,841.49] 692210] 6.77140| 642040 7.426.76] 6,611.01] 684801 623220 563517 ©,16240] 6616795 7.47332] 762382 766624] 7.998.96] 710244 536697 8,838.79
Surface Water Diversion 0.00 0.00 0.00 0.00 000} 261211 20467} 427.84] 451.90] 222.96| 207.06| 181.65|  000| 33384 507.38| 321.60 21300| 333.00| 357.00| 207.85| 27045 71965 999.34|  623.87| 69683 1.12667| 68878 45856  49968| 71558] 52883] 36275
Imported Water 0.00 0.00 0.00 0.00 000 5353.74| 659363| 8,511.43] 7,362.76| B.390.14| 8,04461| 8.860.88 000] 9,726.56| 7.444.85] 973680| 1123550 10,733.00| 8,759.00| 10,309.74| 10.208.28| 10,518.96| 0,809.76| 7.721.78| B,699.18| 0.555.65 ©,03279| 10,767.15| 8.64017| 962494 803592] 10.746.69
Exported Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00] 74191 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00] -1,794.03 000 -16338| -1,20681| -32267| -1,27380| -387.57| -1,554.82| -621.14
Transferred Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| ! | |
SUBTOTAL | 496250 5404.77] 5554.51] 5641.15] 5.798.46| 10.740,66] 10.985.46| 12,140.43| 13,64477| 14.12148] 13,90545] 15,386.06] 6,805.61] 15,265.43 16,071.91| 16.980.80] 18.219.60| 17,486.40| 16,642.76| 17,128.60] 17.416.74| 17,470.81| 1644427 15.834.02] 16.411.16| 17 99376] 16,436.46| 16.558.38| 15.88501 17.065.39] 16,376.70| 19,327.29

RAYMOND BASIN 19,667.61 | 23,636.26 | 19,736.98 | 23,637.07 | 20,681.15 | 61,376.39 | 62,071.14 64,049.70]71,763.70 75,110.22 | 73,034.86 | 76,497.40 | 29,987.49 | 75,083.69 | 79,701.01 80,413.27|84,374.79 79,147.87|80.041.48 79,939.41 | 81,662.60 | 80,292.92 77,486.01]81,932.55 77,381.63 | 88,094.76 | 85,844.32 | 92,982.54 | 83,647.91 | 79,005.16 | 76,544.87 91,801.25r

ANNUAL GROUNDWATER PRODUCTION FROM ANNUAL REPORTS

) I
Ll [[784a-1945] 1945 184815491 194919501 195016511 1951:1952( 1952-1993] 1953-1854] 1954-1055] 1855-1956] 1956-1657] 1957-1058] 1956-1056] 1959.1960] 1660-1061] 1061-1062] 1962-1963] 1063-1064] 1064-1665] 1965-1066] 1066-1067] 1067-1968] 1968-1068] 1869-1970] 1670-1671] T671-7872] 1672-1973]
MONK HILL 5888.52| 6841.88] 5572.50] 673988] 6.117.28] 6,503.33] 7,097.88| 5903.26] 597292 628263] 642037 6,319.02 7.057.00] 501561] B6,16964] 709160 7,14100] 674230 808430 7,657.08] 745006] 658282 509664 7.059.40] B398 53| 642167 8,286.78] 7,408.09] 0,217.44] B8.408.24] 7,88589] 8396 41
PASADENA 10.791.05| 12,897.16] 10,192.58 13.191.69| 12,063 14| 8.81378| 13,417.90| 10,750.43| 12.471.43| 11,76522| 12.782 84| 14,069.54| 17.474,00| 16,054.08| 18,027.30| 16.428.30| 18,796.10| 18.418,60| 16.828.30| 17 468.83] 17.681.52 19.996.75| 17 240.67| 10.083.56] 15,488 71 7571032 17.001.59| 17,350.08| 17,331.02| 18,415.18] 17,586.48| 21.707.31
SANTA ANITA 362875 3999.32] 4,18854] 4026.58] 4,008.12] 3836.27| 286082 2.489.08] 4869.97| 3378.35 452844| 4,60744] 5484.00] 151651 7.017.61] 4858.60| 3.34180] 349630 526830 477791 3599.00] 338848 336866 703130 451177 544517 561155 5794.10| 5801.24| 4,99353| 6,338.31] 6,070.47

RAYMOND BASIN 20,108.32] 23,738.3&! 19.953.821 23,958.45| 22,308.54 19,253.33[ 23,376.58 19,142.77| 23,314.32 21.426.20' 23,731.66| 24,986.00| 30,015.00| 23,486.20) 33,204.64| 20,278.60| 29,279.00 28,657.20' 30,180.80| 30,183.83| 28,731.48| 29,368.05| 25,706.17 34.074.26| 28,398.40' 32,577.36] 30,989.92[ 30,561.28| 32,349.70 31,815,“1 31,810.68] 36,176.19
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TABLE 1
HISTORIC WATER USE IN RAYMOND BASIN

e
TLYEAR ==
l dailhd || 1976-1877] 1977-1978] 1978-1978] 1979-1980] 1980-1981] 1981-1082] 1082-1983] 1083-1084] 1984-1985 985-1 986-1987) 7-1 1988-1988] 1982-1 1 1801] 1981-1992{ 1692-1993| 1993-1994] 1994-1955] 1955-1 1998-1997| 1997-1928] 1998-1 1999-2000] 2000-2001 1-2002 - 2004-2 2005-2008] 2006-2007, |
ALHAMBRA, CITY OF
Groundwater Extraction 803.57 770.09| 1,095.38 379.15] 1,049.22| 1,14366| 1,001.27| 1.047.23 980.03 996.64 917.72 224.04 0.48 0.00 735,70 766.14 676.97 783.62 643.20 875,10 771.20 899.50 337.90 114.40 76.10 3,70 0.00 0.00 0.00 0.00 0.00
Surface Water Diversion ) 0.00 0.00
Imported Water 6,717.80| 588237| 6,022.51| 7,418.73] 7,79220| 7,797.82| 8,388.06 9.899.46| 10,035.09 9,800.07| 10,322.33] 9,493.21 9798.05] 12,08099| 275160 221408| 3.21324| 322691 3,178.50| 3,149.80| 3,300.40| 3,383.70| 3,353.40| 3,467.30 3.429.00 299240 3,063.80| 1,997.70| 2.816.40| 3,019.90
Exported Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
Transferred Water 0.00 0.00
SUBTOTAL 7521.37| 665246 7,117.89| 7,797.88| 8,841.42| 8,941.48] 9,380.33| 10,946.69| 11.016.02 10,786.71| 11.240.05| 9,717.25| 9,798.54| 12,090.99| 3487.30| 2,980.22| 3,890.21| 4.010.53 3,821,70| 4,124.90] 4,071.60| 4,283.20| 3,691.30| 3,581.70| 3,505.10 3.70] 2,992.40| 3,063.80] 1,997.70] 2,816.40] 3,019.90
ARCADIA, CITY OF
Groundwater Extraction 6,342.31] 4,979.92| 6,946.70| 695825 7.522.72| 4,681.17] 6,072.50] 7.653.60| 7.04513] 7.152.01 6.815.17| 525346| 594342 6,005.45| 5,411.91] 6,414.71| 5200.49] 7.707.17] 7,438.87] 5580.76] 6,706.91] 6.03049 7,31540| 6,18264| 532835 4,564.12| 4,153.97| 5077.62] 6,175.66] 7.608.45 6,381.52
Surface Water Diversion 0.00 0.00
Imported Water 843684| 613817 7,84367| 626352 ©.160.02| 9,84580| 7,918.76| 8.210.44| 9 10,066.50| 10,319.82 11,807.17| 11,016.08| 11,18427| 606.24] 0.00 000 000 0.00 0.00 0.00 0.00 0.00 000 000 | 000 130220 000  000| 000
Exported Water -354.37 -92661| -2,010.16] -1,91570| -2.473.03 -75.93| -2,217.09| -3, G4 -2,379.61] -2,028.86 -497.46| -1,228.60 -880.61 0.00! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 0.00 0.00! 0.00 0.00
Transferred Water 0.00 0.00
SUBTOTAL 13,424.78| 12,191.48] 12,780.21| 13,306.07| 14,209.71| 14,451.04| 11,774.17| 12,530.40| 14.704.91| 14.839.30 15,106.13] 16,563.17| 15.729.90| 16,209.21| 6,018.15| 641474 5.20049| 7.707.17 7,438.87| 5580.76] 6.706.91| 6,030.49| 7.31540| 6,18264| 532835 4.564.12 4,153.97| 6,37982| 6,17566| 760845 6,381.52
CALIFORNIA AMERICAN W
Groundwater Extraction 2,501.41| 3,269.33| 237516 2,659.34] 2,330.65| 2,599.61| 238575 2621.89] 251936 1,985.89| 3,001.65| 276415 328640 2,74094| 2,169.17| 2,483.02| 248312 2303.69] 2,226.60 2,396.16] 2,520.80| 247640 299410/ 4,001.60 3.360_80| 2,87110] 2,416.60| 229330 1,793.58] 1,763.21] 1,904.82
Surface Water Diversion 0.00 0.00
Imported Water 3,871.33| 2,72460| 4,734.93| 4,487.58| 528542 4,214.63| 3,95048| 4,743.81| 408352 5387.58| 3,776.99| 4,147.07| 3504.91 3,397 12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 948.10 601.60 602.70 385.70| 1,592.80] 1,445.30| 1.21250| 1,294,50
Exported Water -416.33| -1,503.65 -2B2.65 -418.07 -5.80 -344.75 -366.27 -249.81 -458.68 0.00 -348.30 -375.59 -811.46 -289.58 0.00! 0.00 0.00 0.00 0.00 0.00! 0.00 0.00 0.00 -163.50 0.00 0.00 0.00 0.00 0.00 0.00
T d Water 0.00 0.00
SUBTOTAL 5.956.41| 4,490.28| 6,827.44| 6,727.85| 7.611.27| 6,469.49] 5969.96] 7.11569] 7.054.20| 7.373.47 6,430.34| 653563 5,979.85 5,848.50] 2,169.17| 2,483.02| 2,483.12| 230369 2,226.60| 2,396.16] 2520.80 247640 3,94220| 4,449.70| 3,963.50| 2,871.10] 2.802,30 3.886.10| 3.238.88| 2975.71| 3,199.32
EAST PASADENA WATER
Groundwater Extraction 503.95 450.76 362.94 360.42 392.38 349.71 508.34 430.89 328.62 344.79 344.79 809.42 468.73 444.21 4988.17 468,04 619.18 501.45 495.70 523 60 502.90 578.10 518.50 569.59 451,30 437.10 556.20 757.52 488.55 438.05 429.88
Surface Water Diversion 0.00 0.00
Imported Water 1,611.30] 1,049.60| 1,51508| 1,386.73 1.423.B§£ 1657.25| 1,32849| 1,47266| 1,108.88| 1483.80| 1,380.77| 1,411.00] 1,550.85 1,684.16 0.00 0.00 0.00 0.00 394.80 382.20 339.00 347.70 363.50 318.70 480,60 577.00 260.80 370.10 357.40 441,10
Exported Water 0.00 -147.84 0.00 -3.97 -86,32 0.00 -20.99 -13.20] 0.00 0.00 -111.60 -132.56 -20.18 -8.47 -91.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -49.10 0.00 -1.40 -1.90| -26.30
Transferred Water 0.00 0.00
SUBTOTAL 2,015.25| 1,3562.52| 1,878.03] 1,743.18] 1.73469 2,006.96| 1,815.84] 1,800.35| 1.437.50| 1.828.59| 1,613.96| 2,087.86/ 1,99940 2,019.90 406.37 468.04 619.18 501.45 890.50 905.80 841.90 92580 882,00 888.29 931.90 437.10] 1,084.10| 1,018.32 857.25 793_55] 844.68
HUNTINGTON LIBRARY & .
Groundwater Extraction 279.36 296.32 296.99 269.70 334,35 24461 249.71 269.37 150.71 322.58 269.83 278.66 332,19 249.37 303.61 264.05 336.78 358.89 357.20 440.20 427.40 299.70 324.10 431.90 286.30 253.40 184.40 337.70 263.42 264.27 365.69
Surface Water Diversion 0.00 0.00
| d Water 0.00 0.00!
Exported Water 0.00 0.00
Transferred Water 0.00 0.00]
= ~_ SUBTOTAL 279.36]  296.32| 20699 260.70| 33435 24461| 24071 26937| 15071| 32268 260.83| 27866 a3218|  249.37| 30361  26405| 33678 358.89]  357.20] 44020{ 427.40] 29970| 32410] 43190| 286.30| 253.40| 18440| 3s770| o26042| 26427|  38560| =
KINNELOA IRRIGATION DI
Groundwater Extraction 277.48 297.37 227.91 330.09 375.50 416.53| 368.50 386.00 367.97 493.36 557.05 581.96 590.98 522,30 683,22 440.44 381.71 J 470.57 378.50 357.90 434,00 496.30 776.86 834.90 642.10 717.99 670.75 699.90 379.54 460.69 930.25
Surface Water Diversion 0.00 199.10, 162.77 53.94 157.99 187.83 184.40 238.55 272.06 210.45 192.30 123.14 0.00 0.00 0.00 149.01 167.35 205.42 239.20 394.90 342.90 306.70 325.50 29220 188.10 161.50 162.00| 382.90 530.10 298.80
_Imported Water 0.00 0.00
Exported Water -139.50 -325.80 -222.90 -87.30 -30.20 0.00| 0.00 0.00 0.00
Transferred Water 0.00 0.00
SUBTOTAL 277.48 496.47 380.68 384.03 533.49 614.36 552,90 624.55 640.03 703.81 749.35 705.10 590.98 522.30 683.22 589.45 549.06 675.99 617.70 752.80 776.90 663.50 776.56 904.20 752.90 717.99 792.05 661.90 762.44 990.79| 1,229.05
LA CANADA IRRIGATION [
Groundwater Extraction 140.4!’1 93.46 148.03 151.14 105.16 98.72 104.84 104.79 1721 1] 247.88 312.78 139.42 150.66 141.32 85.77 22.29 17.55 083 33.60 59.50 66.20 50.58 149.60 43.30 178.{1'.‘] 130.30 136.50 121.80] 149.52 73.17 156.64
Surface Water Diversion 75789 50.54 22556 254 85 23748 141.85) 186.22 237.08 153.66| 117.08 95,35 89.70 71.97 60.98 0.00 93.76 23581 24962 241.30 214.70 151.60 173.40 212.10 129.00 73‘00| 65.20 57.40 124.40 128.80 95.90
Impaorted Water 1.868.12| 1.757.20] 1.73200| 173539 2074.16 1359.93' 1,689.43| 1,968.64| 20 !B.&ll 204794 208648| 2174.04| 224329 220250 210280 1,79460| 1,863.10| 2038.70| 2.005.00 2,387.30| 2,797.40| 226150 234820 2,996.40 2873.50 2,743.80{ 3.200.00f 2610.30| 2,679.70| 3,033.70
Exported Water -187.85 -302.38 -T1.73 -79.34 -115.47 0.00! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Transferred Water 0.00 0.00
SUBTOTAL 1.886.64]| 1.598.82| 2,034.86| 2,061.74] 2,301.33] 2,100.60| 1,890.49 2,310.51] 2342.43| 2412.88| 247461 2,403.16] 246592 2,49480| 2,188.37| 1,910.65| 2116.46| 2289.15| 2.279.90| 2.661.50 3,016.20| 2,48548| 2,707.90| 3.168.70| 3,122.50 130.30] 2.94550| 3,379.20| 2,884.22| 288167 3.145.24|
LAS FLORES WATER COM
Groundwater Extraction 265.41 202.18I 264.99 44477 608.02 412.09| 403,39 514,38 600.42 539.94 72524 716.15 655.62 637.156 287.61 268.186 416.48 253,27 481.50 451.60 447.00 325.50 320.50 274.40 181.70 248,90 192 68 418.91 341.50 311.28 3568.13
Surface Water Diversion 43,19 ?5,94| 135,01 139.89 163.80 59.0?' 132.82 191.81 110.59 57.49 80.38 38.99 50.18 40.99 177.88 21.97 98.39 150.83 20.80 0,00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
Imported Water 444,70 422.93 358.60 199,96 70.77 308.39 1%31 160.20 174.57 282.87 88.74 133.24 199.96 282.20 5§33.30 457 40 269.80 500.70 315.00 460.00 514.10 481.10 567.80 738.10 774.80 809.40 679.90 629.60 685.30 741.20
Exported Water -77.14 -59.80 -89,45| -66.41 -96.19 -88.02 -88.11 89.57 -60.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00! 0.00|
Transferred Water 0.00 0.00
SUBTOTAL 753.30 704.05 758.60 784.62 755.45 719.75 643 47 799.98 789,39 792.28 805.25 818.81 844.94 940.34 998.87 747.53 784.67 904.80 817.30 911.60 961.10 806,60 888.30| 1.012.50 956.50 248.90] 1,002.08| 1,098.81 971.10 996.58| 1,099.33
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TABLE 1
HISTORIC WATER USE IN RAYMOND BASIN

I PARTY
LINCOLN AVENUE WATER
Groundwater Extraction 706.26] 85376] 946.47] 727.71 86161]  782.80] 551.04] 80564] 549.11] 455.14]  185.61 0.49 0.19 015 468.39] 12627] 73022 527.74] 76240  771.40] 1,007.30] 1,074.50] 1,168.20] 1,208.50] 1,069.20]  833.00] 1,15030] 1.31520] 1.92748 1,850.44] 285177
Surface Water Diversion 0.00 0.00 0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00] 32070| 408.30] 16570 32.20 22540 59.50|  457.10]  425.50 64.50
| Imported Water 119083) 847.84] 62550| 1.218.83| 140643| 135339 1530.71| 1,386.19| 1706.67| 178545| 2,025.37| 2206.95| 2243.36| 222600| 1,624.20| 1,230.10| 1.211.10| 1512.40| 128650 133220 1,297.40|  609.50|  564.50| 1,146.70| 1,978.40 1,455.90| 2,013.20] 1,05540| 1.205.90 678.40
Exported Water 0.00 0.00
Transferred Walar 0.00 0.00
SUBTOTAL | 1.897.09] 1.701.70| 1.871.07| 194654 2268.24| 2136.19] 2,081.75| 2,191.83] 2,25598] 2,240.59] 2,21098| 2.207.44| 204355 2.22515| 2.09259| 1.365.37| 194132 2,04014] 2,047.90] 2.09360| 2304.70] 2,00470| 2141.00] 2.520.90] 3,069.60) 833.00| 2,831.60] 3387.90] 3439.98| 3.481.84| 389467
PASADENA, CITY OF
Groundwater Extraction 15830.62f 9.960.29| 12,531.24| 19,88542| 14,132.86] 15,177.99] 15,156.92 17,704.61| 14,962.94] 13,668.26] 15,834.92 12,465.62| 14,024.53] 12,065.79] 13,973.21] 10,605.56] 8,335.36] 4,04164 16,260.30| 21,631.10] 19,409.60] 17,963.80] 20,668.10 19.095.20[ 10,333.15] 14,626.80] 11,033.88] 14,710.09] 13,899.02] 13,736.97] 13.664.30
Surface Water Diversion 1.422.42| 2810.93| 3,579.99] 3,025622| 2,92447| 2,421.04| 3,787.89| 4,293.63| 1,53262| 1,35043| 1,307.76] BOB.G3| 780.97 193.26| 2,226.74| 1,287.58| 1,769.64 84,71 31.20] 15470 35.90 45.80 8.90 0.00] 0.00 0.00 0.00 0.00 0.00 0.00
Imporled Water 16,041.40] 1819263 17,666.921 10,104.83| 18,994.00| 1651515 14,505.72| 15,876.76| 22,86517| 24,238.47| 22,917.16| 25,166.34| 23,017.67| 27.704.12 _22,717.72| 20,548.62| 23,069.00| 29,811.00| 14,980.00| 14,747.40| 17,608.50| 15,053.40| 15,980.90| 21,316.60| 23,119.70 24,728.60| 25,063.40| 22,55540| 21,584.80] 25,265.50
‘Exporled Water -3,972.22| -4,988.45| -4,324.71| -4.280.59| -8,519.36| -5,080.24| -5033.89| -6,146.00|-11.169.97| 4,182.08| -5700.63| -7.69368| -6.885.09 0.00| -240538| -1,77591| -505.00| -220.00| -1,035.00| -1,340.60| -1,307.70| -1.304.20 0.00 -9.00] -168.70 -871.50| -79460| -49390| 469.20| -698.20
Transferred Water -1,070.30|  1,099.20
SUBTOTAL | 29,32222| 25995.40| 20,453.44| 28,734.88| 27.532.06| 29,033.04| 26,416.64] 31,729.00| 28,190.76| 35,065.08| 34,359.21| 30,844.61| 31,638.08] 39,96317| 13,07321| 10,605.56| 32,669.00] 33.708.35| 30.266.50| 35.192.40 35,746.30] 31,758,70| 36,647.90| 40.405.80] 33,284.15| 14,628.80| 34,890.98| 38.976.89| 35.960.52| 33,784 27| 39,330.80
PASADENA CEMETERY A¢
Groundwater Exiraction 56.24 46.14 5450 65.40 4396 4287 38.61 39.08 4568 4718 57.19 53 59 69.03 25.36 70.40 59.13 61.07 57.75 62.10 67.50 71.57 49.07 54.63 69.45 68.80 70.56 74.21 83.42 76.29 7475 12583
Surface Water Diversion 0.00 0.00
Imp Water 0.00 0.00
Exported Water 0.00 0.00
Transferred Water 0.00 0.00|
SUBTOTAL 56.24 4614 54.50 65.40 43.96 4287 38.61 39.08 45.58 4718 57.19 53.59 69.03 25.36 70.40 59.13 61.07 57.75 62.10 67.50 71.57 49.07 54.63 69.45 68.680 70.56 7421 8342 76.29 7475]  12583]
ROYAL LAUNDRY
Groundwater Extraction 127.42]  122.35]  10424]  119.74] 11654 130.36]  109.09 59.11 61.80 70.69 85.19 93,38 66.96 0.00 0.00
Surface Water Diversion 0.00 0.00
Imported Water 0.00 0.00
Exported Water 0.00 0.00
Transferred Water 0.00 0.00
SUBTOTAL 127.42] 12235 10424 11974] 116.54] 130.36]  109.09 59.11 61.80 70.69 85.19 93.38 66.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RUBIO CANON LAND AND
Groundwater Extraction 1.117.87| 1,175.95] 1,380.35] 1,409.93[ 150572] 67508| 664.92] 1,28399] 1,111.20] 1.207.39] 1.466.62] 1.604.47] 1,40067| 1349.60] 131476] 93613 1,251.27| 1,058.58| 97940 1511.30[ 1,364.00| 1,265.00] 1.416.00] 1,374.50] 1,12020] 1,491.60] 1,090.79] 1.39580] 1,473.20] 1,396.16] 148632
Surface Water Diversion 7673] 10521 15293 13625 13460 15046 90,52 9460| 31324 35495 207.91 79.48 89.87 89.27| 157.62] 14922| 197.44| 111.92| 17310| 22250| 18610 160.50| 276.60| 23430 17.40 34.00 18.20 57.30)  217.60| 22060
Imported Water 73543|  504.16]  407.10|  378.33]  556.44| 34867| 274.54] 73258| 989.00] 87288| 743.04] 53408 74923 89370| 73500 82060| 556.30| 916.40| 98580 650.10| ©92380] 707.60| 62270| 994.70| 113600 1,862.10] 1,350.10| 72030 70220 99250
Exported Water 23289 7743 9118 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00] -147.40 0.00 0.00 0.00 0.00 0.00 0,00 0.00
Transferred Water 0.00 0,00
SUBTOTAL | 1.929.03| 178532 1.940.38| 1,92451| 2196.85| 117421| 020.98] 2111.17| 2.41344| 243502| 218458 2.140.58| 2.148.59| 233267 2.20738| 10585 2,005.01] 2086.90| 2.13840| 238390( 247390 213310| 2.167.90] 2603.50] 227360 1.49160| 248689 2.765.10| 2.250.80 2,315.16] 2.701.42)
SAN GABRIEL COUNTY W,
Groundwater Extraction 1.090.98]  859.15| 119256 1,09997| 1,139.19] 97296 1.24594| 87343 1,808.67] 1.163.71] 1.363.16] 862.14] 1,600.81| 119956 63.71 4.16 0,00 0.00 0.00 0.00 0.00 0.00 0.00] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Surface Water Diversion [= | 0.00 0.00
Imp Waler 4,921.12] 484961| 518148] 539561| 65217.14] 545587 4.783.40| 604733 4998.21| 677113 540353 503586| 7,465.23| 5.838.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Exported Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6369 -4.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Transferred Water 0.00 0.00
SUBTOTAL | 6,012.10| 550876 6.374.04| 6.495.58] 6,356.33] 6,428.83| 6.020.34| 6.920.76| 6,806.88] 693464 685669 679800 9,066.04| 7.038.16 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SIERRA MADRE, CITY OF
Groundwater Extraction 1667.69| 162014] 1.65860| 1.861.20 2,068.12] 1.96191] 1.690.38] 1.749.85] 2,161.60] 264974 249200 2.426.77] 2,608.76] 287941 2,50450] 2.011.66] 1.89334] 2.783.11] 2.46410] 224880 2,663.20] 2,24430] 2,302.10] 2.897.13] 2.755.50] 2,969.30] 2,762.79] 3,220.69] 2,043.08] 2.40182| 3.417.64
' Surface Water Diversion 44567| 49335 99572 1.09252| 1,19450] 86988 76548 124248 708.10 646] 389.10| 50142  457.85 8088 69562 32081| 79391 0.00 000] 51180| 45880 37670 59920| 32880 19160 203 50 84.10|  612.40| 666.20] 29860
Imported Water 247.10 5380 0.00
Exported Water 0.00 0.00 0,00
Transferred Water 0.00 0.00
SUBTOTAL | 2133.36| 2,113.49] 2.65441| 2.95372| 326262| 283179| 2.45587| 2,99234| 2957.79| 2,656.20] 2.881.10] 3.018.19 306661| 2.06029| 2,504.50| 2.011.66] 2.687.25| 278311 2464.10] 2,760.40| 3,013.00] 2621.00] 2,901.30| 3,225.93| 2,947.10| 2,969.30| 2.966.29] 3,313.79] 2.90259] 3.12182| 3.716.44
SUNNY SLOPE WATER CO
Groundwater Extraction 1,32962| 164258 1,29347| 1.711.07| 1.52065| 1.03871] 1,484.11| 1.34665] 1.736.04] 1533.78] 1566322 1,520.07| 1,711.69] 1.441.60] 1,628.26] 1,395.32] 1.882.20] 2.157.06] 1.447.03 1666.20) 1604.30] 1526.68] 1,173.10] 1,916.96] 1,551.10] 1,141.50] 58500] 669.14]  910.12] 157061 1,198.21
Surface Water Diversion | 0.00 0.00
Imported Water 2,68121] 2355.05| 303218 2,707.22| 3,085.05| 2,907.31| 2,008.01| 288938 2,537.54| 302918| 2,903.24| 281562 2.81677| 313520 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00[ 2,960.70| 3.617.30
Exported Water 1.213.90| -1.538.84| -1.178.32] -1.59204| -1.39628] -913.01| -1,36306| -1,22266| -1607.19| -1,39861| -1,441.78] 1,38517| 1,54221| -1,266.72| 1.514.41| 1,204.10] -1.693.08| -2.100.83] —1.35090 -1,652.70| -1,496.50| -1,439.50| -1.005.60| -1.831.00] -1.02560 -470.00| -55280| -787.40| -1,464.40| -1,109.90
Transferred Water 0.00 0.00
SUBTOTAL | 2.796.93| 2456.79| 3.147.33] 2,82625] 3,22042| 3.08301| 2.118.16| 299347 2666.39] 316435 302468 2950562 298545 331108 11385 10122] 18921 96.33 9613  11350|  107.80 87.18 7760 85.96| 52550 1,141.50| 11590| 116.34] 12272 3,066.91| 3.70561
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TABLE 1
HISTORIC WATER USE IN RAYMOND BASIN

|| PARTY YEAR
1676-1677] 1877-1978] 1978-1976] 1679-1980] 1960-1981] 1981-1982] 1082-1083] 188
VALLEY WATER COMPAN'
Groundwater Extraction 644.86 547.52 732.37| 1,035.56 779.71 827.89 752.53 861.51 941.96 869.46! 1,085.00] 1,200.15| 1,134.00 1,003.16 9.16 181.30 702.668 624,99 934.20] 1,269.80| 1,326.60| 1,150.80| 1,355.90] 1,308.90] 1,314.36 1,375,40f 1,423.90| 1,476.60] 1,409.19] 1,334.61] 1,307.36
Surface Water Diversion 0.00 0.00
imported Water 2,681.21| 1,87813| 187470 1.753.81| 245622| 2,103.83] 1,954.47 2,301.14| 251884| 248170 242020 2,170.15 222879 2,623.40| 2,571.30] 2,187.00] 2,310.20| 2,535.60 2,453.70| 270760 2,903.20| 2,605.60| 274410 3,327.40 3,263.80 3.013.50| 3560.30| 2,300.00| 2,201.00] 3,04200
Exported Water 0.00 0.00
Transferred Water 0.00 0.00
SUBTOTAL 3,326.07| 242565| 2607.07| 2,789.37| 323593 2931.72| 2707.00] 3,162.65| 3.460.60 3,351.16| 3,485.20| 3,370.30| 3.362.79 3,626,56| 2,580.46| 2,368.30| 3,012.88| 3,160.59| 3,387.90| 3.977.40 4229.80| 3,656.40| 4,100.00| 4,636.30| 4,578.26| 1,37540| 4.437.40 5,038.90] 3,709.19] 3,53561 4,349.36|

H RAYMOND BASIN 79,714.95] 69,940.00| 80,282.08| 80,931.08| 84,554.66 83,291.21| 77,172.31| 08,686.95| 66,994.41 95,034.73| 93,834.34 90,586.45] 92,688.82| 101,766.76| 39,797.47| 34,274.66 58,645.71| 62,684.84| 58,912.80 64,362.42| 67,268.88| 60,281.32 68,617.99 74,167.471 65,594.26[ 31,736.77| 63,760.07| 73,709.98 65,612.761 69,707.78 77,108.86] I
ANNUAL BASIN WATER U!
- 1583] 1683-1984] 1984-1005] 1985-1086] 1986-1087] 1687-1686] 19857689

MONK HILL

G dv Extraction 181 3,25i 1,743.06 2,147,351 2424.58| 230866( 2.164.37| 1.85041| 2.32540] 2.306.18 2,15960| 234582| 21 09.80' 2,009.50 1,807.14 921.33 657.15| 1 ,QZB.WJ 1,464.568 2.293.30| 2619.80] 291867 265045 304883] 200455 2.300.06[ 2,65816| 2977.58 3.417.93' 3.90398| 384425 4.753.73'

Surface Water Diversion 1 13,93' 120.48 350.5?‘ 394.44 391.28 201,02 319.04 428.89 264.27 174.55 175.73 12‘8.8@' 122.15 101.97 177.98 115.73 334 .Zﬂi A00.45 262,10] 214.70 151,50] 494.10 620.40 294.70 105.20 0.00 20080 116.90 581.50 554.30 160.40

Imported Water 6,184,86] 490620| 485080 490799 B6.007.58] 562554| 528132] 581617 6416.72] 6597.9 6,600.79| 6684.38] 691540 7,203.10) B,831.40| 567810 5654.20| 6587.40 8,039.20| 687710 7.51 2.19] 5B57.70| 6,22260| 820860 889060 000 802260 945340 659530 8,771.90| 7.69530

g_wed Water -197.85 -302.38 -71.73 -79.34 -192 61 -59.80 -B.45 B8 41 -86.19/ -86.02 -89.11 -50.57 50,82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 0.00

Transferred Water 0.00 0.00 0.00 0.00| 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

|
SUBTOTAL 7.019.24| 6476.36| 7.327.00| 764767 860491 7.931.13| 7,36132] 850405 8,803.08) B8,84400) 603323 885330 898623| 9.21221] 793068| 645088 7.01640| 845243 850510 9,711.80] 10,582.37| ©.002.25 9,891.83| 11,407.85 11,795.86] 265816| 11.200.79] 12,888.23] 11,080.78 10,870.45| 12,614.43)

PASADENA
Groundwater Extraction 23,862.28| 18,844.19| 20,850.24] 28,224.83] 22,897.08] 2274022 23,054 55] 26,023.17| 24,007.34] 21 JT7.00| 2540415 21,203.81| 23.483.64| 20,013.37] 21,360.81] 17,362.85| 15,966.68] 11.715.70] 22,817.93] 20,601 .56 27,034.20| 25,505.58| 28,198.66] 28,339.05] 17,821.05] 21,545.18] 16,538.52| 20.863.45| 19.207.43 18,630.86| 19,881.47
Surface Water Diversion 1,49815| 3.11524| 3.88568| 321541 3217.15] 2,78933| 408281 462678 2117.92] 1 915.83| 1,707.97| 1,009.25 870.84 282.53| 2384.36| 1.68581| 213443 402.05 443.50 772,10 584,90 512.80 611.00 526.50/ 215.50 0.00 185.50 181.20 440.20 747.80 518.40
Imported Water 36479.58| 35358.02| 38,580.21| 31,879.03| 42,370.67| 38,896.70| 35,238.70| 41,641.78] 47,528.31| 50,582.91| 47,537.06 49,503.16| 49,801.72| 54,652.89| 26,204.32| 23,583.20| 26,838.54| 33.954.31| 19.539.20| 18.920.50| 22.171.70| 10,492.40| 21 .268.60| 26,701.90| 28,768.00 0.00| 30,045.80| 31,330.80| 27,088.80| 20,634.00| 34,630.80
| Exported Water -5,602.45| -8,158.78| -5,78568| -6,205.67|-1 0,007.78| -8,338.00| -6.775.11| -7,631.57|-13,235.84| -5580.60| -7,835.30| -9,564.43| -9.350.12| -1.563.75 -4,075.26 -3,074.17| -2198.08] -2,320.93| -238580| -2,893.50| -2,804.20| -2,883.20| -1,568.80| -2,216.40| -1,281.60 0.00] -1,420.80| -1,347.40] -1,282.70] -1.93550| -1,834.40
Transferred Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00] -1,070.30| 1.089.20

| [
SUBTOTAL | 56.237.57| 49,158.67| 57.520.46] 57.023.60| 58.477.42 53.0??.25!_55,580.95 64,660.16| 60,437.73| 68,695.14| 66,813.88| 62,151.79| 64,806.08] 73,385.04| 45,803.23| 30.457.70| 42.741.57| 43,742.13] AD.414.73| 46.300.66 4G.866.60| 42,627.58| 48,500.46| 53,351.05| 45522.95] 21,545.19| 45,349.02| 51,008.15| 4545373 47,007.06 54,396.47 |

SANTA ANITA

Groundwater Extraction 7,030 6.600.06| 8060539| 881945 0.59084| 6,64308] 7.762.88] 0,40345] 920682 ©.801.75| ©307.17| 7,680.23] 8.552.18] B.884.88] 7.016.41] BA426.27] 7.003.83 1048028 ©.802.97) 7.829.56| 926011 8.27478] 9,617.50] 0,079.77| 808385 7,533.42] 6,916.76] B,307.31 8.218.75] 10,01027] 9,769.48

Surface Water Diversion | 44567  49335|  995.72| 109252| 119450 860.88|  765.49] 124248] 796.10| 646 _389.10  58142|  457.685 8088 69562| 32081] 79391| 0.00 000 51160  469.80] 37670| 58920  328.80|  101.60 (000  20350]  84.10| 51240  666.20| 298,60 —
Imported Water 843584| 8,138.17| 7.84367) 828352 9.160.02| 9,84580| 7.818.76| 8,219.44| ©.760.03| 10,066.90| 10,219.82) 11.807.17| 11,01508| 1118427 60624 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 130220 247.10 53.80 0.00

| Exported Water -35437) -92661| -2.010.16] -191570| -2473.03| -7593| -2217.09| -3,34264| -2,100.25| -2.379.61| -2.028.86] -497.48| -1,22860  .980.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Transferred Water 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

[ |
SUBTOTAL | 15558.14| 14,304 97| 15434.62| 16,250.79| 17,472.33| 17,282.83| 14,230.04| 15,522 74| 17,662.70 17.495.50| 17,987.23| 19.581.36| 18,796.561| 19,169.50 0,218.27| 8747.08| 7.887.74 10,490.28] 9.902.97| 8341.16] 9,719.91] B651.49) 10,216.70| 9,40857| B,275.45| 7.533.42 7.120.26| 9,693.61| 9,078.25| 10,730.27] 10,097.98

RAYMOND BASIN 79,714.95 | 69,940.00 | 80,262.08 | 80,931.06 | 84,654.66 | 83,281.21 | 77,172.31 | 86,686.96 | 86,994.41 95,034.73|93.834.34 90,586.45[92,588.82 101,766.75 | 63,032.19 | 54,655.76 58,545.71152,684.84 58,912.80|64,362.42 67,268.88 | 60,281.32 | 68,617.99 | 74,167.47 | 65,694.26 | 31,736.77 | 63,760.07 73,709.98 65,612.76[68,707.78 77,108.86

ANNUAL GROUNDWATER
SUB-AREA }zﬁ‘“ =
1976-1077) 1977-1978| 1978.1979] 1879-1980] 1980-1981| 1981-1882| 1562
MONK HILL 8217.07] 649205] 839257 937001| 9.499.05] 825260] 9,327.90] 10,134.37| 846327 7.734.13] 7,841.89] 6311.40] 5962.14] 3208.47] 8,109.12] 6,143.03] 6.19487] 635506] 1035270 13.,012.40] 1196190] 9,203.90] 9,473.10] 10.71060] 784330 7.07030] 407040 481390 564928 504200] 624708
PASADENA 19.414.31] 16.216.47| 16,92360] 23,471.44| 18,05594] 10,220.24| 18,677.21 20.430.72| 20,124.25| 16.487.89| 22,020.48| 18.520.81| 21.863.04| 20,92296| 17.486.15 14,784.04| 13,807.46 ©.208.18] 17.399.20] 21060,00] 20,262 50| 30,504 60| 24.124 10| 2311020 15,991.30| 19.199.30| 18,208.60| 21,673.00| 21,483.92| 21.123.65] 20,678.35
ANTA ANITA 522027| 4477.15] ©34499] 6.71448] 741453 480409 562298| 7.307.91 705173| 7.701.37| 6937.75| 587157 6329.61 632071 6.493.94] 6,11274] 4.767.18] 6.104.66] 7.25260| 586170] 7385 10| 647460 725860 650160 6.521.90| 6,446.40] 5376.00] 590180 6.486.61] 7.118.91 761434
RAYMOND BASIN _ | 32,860.65] 27,186.67| 31,661.16] 39,665.93| 34,969.62] 32,376.43] 33,626.00] 37,873.00] 35,669.26] 33,923.39 36,8002 30.71278| 34,154.69 30,461.14] 31,089.21] 27,039.80] 24,899.51] 23,667.90] 34,974.70] 39,943.10] 39,609.60] 35,16.00] 40,855.80] 40,325.00 30,366.50] 32,916.00] 20,664.90] 32,686.70| 33,619.61] 33,266.47] 34,639.74
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ATTACHMENT G

RESOLUTION NO. 42-0109



RESOLUTION NO. 42-0109

RESOLUTION OF THE BOARD OF DIRECTORS
OF THE RAYMOND BASIN MANAGEMENT BOARD
ADOPTING A COOPERATIVE PUMPING REDUCTION PLAN
FOR THE PARTIES WITH WATER RIGHTS
IN THE PASADENA SUBAREA

BE IT RESOLVED BY THE RAYMOND BASIN MANAGEMENT BOARD OF
DIRECTORS as follows:

Section 1. Purpose.

The Raymond Basin Management Board (“Board”) desires to implement an
interim solution to slow declining water levels in the area of the Raymond Basin,
Western Unit, known as the Pasadena Subarea with the goal of a reduction of water
produced below 1955 Decreed Rights from 17,843 Acre Feet to 12,493 Acre Feet,
dissolution of remaining Long-Term Storage accounts and increased groundwater
levels. In order to meet this goal, water production reductions will be implemented
incrementally at a rate of 1,070 Acre Feet per year for five years until a 30% reduction is
achieved. Implementation will begin July 1, 2009. Spreading credits will continue to be
applied as in the past and will follow the exact protocol set forth in the Judgment. The
reduction plan implemented by this resolution is not intended to supersede any
provisions of the judgment but is intended as a means to improve water supply
conditions and avoid disputes between impacted parties. This reduction plan has been
developed cooperatively by the water rights holders in the Pasadena Subarea and is

included as Exhibit “A” of this resolution.

Section 2. Findings.

(@)  The Judgment of the Los Angeles Superior Court in City of Pasadena v.
City of Alhambra (LASC No. C1323) (“Judgment”) governs management of the Basin.
The Board was appointed Watermaster to the Basin in 1984 when the Judgment was
modified. As Watermaster, the Board has determined that the adjustment in Decreed

Rights in 1955 was based on a snapshot of conditions during the first ten years the
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judgment was in place and represented roughly a 30% increase in allowable production
rights. The re-determination of the Safe Yield in 1955, which resulted in an increase in
production rights along with the adoption of the Long-Term Storage Policy by the Board
in 1993 played a major role in lower overall groundwater levels the Pasadena Subarea
is experiencing today.

(b)  The Raymond Basin and the Los Angeles area have experienced below-
normal rainfall for eight of the past ten years, resulting in decreased storm water capture
and runoff available for groundwater recharge.

(c) Producers within the Pasadena Subarea have been struggling to meet
current demands and manage declining water levels.

(d)  The Water Rights Holders within the Pasadena Subarea seek to find a
cooperative solution to over drafting of the Pasadena Subarea.

(e) The Board, as Watermaster, seeks to establish a cooperative solution to
over drafting of the Pasadena Subarea.

(f) The general consensus of the Board that the most effective method of
managing the supply under current conditions is to look at each Subarea within the
Basin independently or semi-independently when developing short-term or interim
solutions.

(9)  State of California, Department of Water Resources Bulletin 104-6, (June
of 1971) indicated that maintaining the 1955 Decreed Rights as the Safe Yield
benchmark without supplementing local supplies with imported recharge would
eventually result in reduced overall storage in the Basin and the Pasadena Subarea.

(h) The Board authorized the Raymond Basin Baseline Study which was
completed on February 2, 2004.

(i) The Baseline Study confirmed that groundwater levels have generally
declined in the Pasadena Subarea since the Judgment was entered into and have not
recovered proportionate to production, even during sustained wet periods.

(), Stetson Engineers were retained to work with the Board in developing
overall monitoring and management strategies for the Basin and the Pasadena Subarea

based on the findings in the Baseline Study
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(k) A mass balance analysis was done as part of Stetson’s work which
indicated that water levels have been impacted by certain modifications to Basin
operations since the initial Judgment was entered into in 1944.

()] Although more specific groundwater level data is required in the Pasadena
Subarea to identify acute impact areas or pumping holes, enough data does currently
exist to warrant immediate action to slow and eventually reverse the overall decline in

water levels.

Section 3. Resolution.

NOW, THEREFORE, BE IT RESOLVED that the Raymond Basin Management
Board will implement the Pasadena Subarea Reduction Plan (Reduction Plan) as
described in Exhibit “A”, attached hereto, effective July 1, 2009. The Board resolves to
collect sufficient groundwater level and production data as to evaluate the effectiveness
of the Reduction Plan on July 1, 2012. The Board further resolves to review the findings
and consider any appropriate modifications or adjustments to the Reduction Plan at its
first regular meeting thereafter. The Board reserves the right to review the Reduction
Plan and consider appropriate action prior to July 1, 2012, should conditions require

such action.

PASSED, APPROVED, AND ADOPTED on JANUARY 22, 2009.

Shan Kwan
Chairman
ATTEST:
Robert Hayward
Secretary
[SEAL]
Page 3 of 3
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EXHIBIT “A”
Pumping Reductions
Pasadena Subarea

The long term goal is a 30% reduction in production of all 1955 Decreed
Rights (Decreed Rights) in the area of the Raymond Basin Western Unit, known
as the Pasadena Subarea from 17,843 Acre Feet* to 12,493 Acre Feet and to
ultimately dissolve remaining Long-Term Storage accounts. In order to meet this
objective reductions will be implemented each year for five years until the 30%
reduction is reached. Spreading credits will continue to be applied as in the past
and will follow the exact protocol set forth in the Judgment. This means
spreading credits must be produced within the same fiscal year they accrue or
the following fiscal year and cannot be further carried over. Producers having
water in Long Term Storage can use these accounts to make-up the difference
between the total required reduction and plus or minus 10% of their 1955
Decreed Right*™ until such time as all of their water in Long Term Storage is
exhausted. Water in Long Term Storage accounts will continue to be subject to
Basin losses and those losses will be applied at the end of each fiscal year***.

Producers who cannot produce all of their Decreed Rights or Reduced
Decreed Rights may lease those rights to other parties. These and other
Decreed Rights must be produced that same year and cannot be carried over
beyond the provisions set forth in the Judgment. Producers will be allowed to
lease excess Decreed Rights and water in Long Term Storage to other producers
but they will not be allowed to “replenish” or add to their Long Term Storage.

Additions to Long Term Storage will be discontinued and individual
accounts will be capped at the June 30, 2008, amount and Long Term Storage
accounts cannot be added to for any reason. Transfer of Long Term Storage
water from the Monk Hill Subarea to the Pasadena Subarea on behalf on the City
of Pasadena will be discontinued at the same time. Spreading credits aside, total
aggregate production from the Pasadena Subarea (including leases) shall not
exceed 16,773 Acre Feet or 17,843 minus 1,070 in the first year and will be



reduced by an additional 1,070 Acre Feet each subsequent year for five
consecutive years to a total allowable amount of 12,493 Acre Feet in any single
fiscal year, until the Basin sufficiently recovers.

The overall intended benefit received from the 30% reduction will be the
stabilization and eventual increase in groundwater levels throughout the
Pasadena Subarea. It is recognized that the Pasadena Subarea will most likely
never return to the higher groundwater levels experienced in first half of the
twentieth-century without importation of replenishment water. It is also
recognized that there may be a reasonable operating range higher than current
levels and still lower than early twentieth century levels, which is manageable
until replenishment water is available. For this reason the working group has
established an increase in the Basin of 50 feet above current levels as its initial
goal. The Woodbury Well, owned by the City of Pasadena, will be used as the
key well for the Pasadena Subarea. The level in the Woodbury Well will be
measured at regular intervals by Raymond Basin staff to track the impacts of the
re-adjusted pumping. Initially, it will take at least three years to have any

valuable comparative data.

*The City of Pasadena has 12,807 Acre Feet of total 1955 Decreed Right in the
Western Unit. 4,464 Acre Feet are in the Monk Hill portion of the Western Unit
and 8,343 Acre Feet are in the Pasadena Subarea portion of the Western Unit.
As adopted, this reduction plan applies to the 8,343 Acre Feet designated as
Pasadena Subarea 1955 Decreed Right and any portion of the 4,464 Acre Feet
of Monk Hill 1955 Decreed Right produced from the Pasadena Subarea.

**Allowable Carryover will remain at 10% of each Party’s original 1955 Decreed
Right and will not be impacted by the agreed upon reductions.

***Any Party having water stored in existing Long-Term Storage under
Metropolitan Water District's (MWD) Cooperative Storage Program (CSP) can
produce this water beyond reduction limits, if called upon by MWD to do so, with
the concurrence of the Raymond Basin Management Board (Board). This CSP
water will be accounted for separate from Long Term Storage and will still be
subject to basin losses as determined each year by the Board.
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861 Village Oaks Drive, Suite 100 « Covina, California 91724
Phone: (626) 967-6202 * FAX:(626) 331-7065 * Web site: www.stetsonengineers.com

Northern California © Southern Californla « New Mexlco @ Arizona = Nevada ¢ Colorado

Reply to: Covina

STAFF REPORT

TO: Raymond Basin Management Board
FROM: Stetson Engineers Inc.

SUBJECT: A Cooperative Pumping Reduction Plan for the Parties with Water
Rights in the Pasadena Subarea

JOB NO.: 192713
DATE: May 31, 2012

—_—_—— e ———, - e ——— ——=—

BACKGROUND

The Raymond Basin Management Board (RBMB) identified the Pasadena Subarea as
an area of concern due to apparent significant reductions in Subarea stored water. The
Pasadena Subarea groundwater elevation experienced approximately a 100-foot
decrease between calendar 1980 and 2008 and had not shown signs of recovery. Due
to the decreasing groundwater levels, a Baseline Study on the Raymond Basin was
prepared as of February 2, 2004. The Baseline Study indicated groundwater levels had
generally declined in the Pasadena Subarea since the Judgment was entered and had
not recovered, even during sustained wet periods.

In a cooperative effort to manage the water supplies in the Pasadena Subarea, the
RBMB formed a Pasadena Subarea subcommittee and ultimately adopted Resolution
No. 42-0109 entitled, “Resolution of the Board of Directors of the Raymond Basin
Management Board Adopting a Cooperative Pumping Reduction Plan for the Parties
with Water Rights in the Pasadena Subarea” (Reduction Plan) on January 27, 2009, as
shown on Attachment A. Section 2(a) of Resolution No. 42-0109 states in part “...The
re-determination of the Safe Yield in 1955, which resulted in an increase in production
rights along with the adoption of the Long Term Storage Policy by the Board in 1993
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played a major role in lower overall groundwater levels the Pasadena Subarea is
experiencing today.” Exhibit A of the Reduction Plan notes the long-term goal of the
Reduction Plan is “...a 30% reduction in production of all 1955 Decreed Rights
(Decreed Rights) in the area of the Raymond Basin Western Unit, known as the
Pasadena Subarea, from 17,843 Acre Feet to 12,493 Acre Feet and to ultimately
dissolve remaining Long Term Storage accounts.”

Exhibit A of the Reduction Plan states, “The overall intended benefit received from the
30% reduction will be the stabilization and eventual increase in groundwater levels
throughout the Pasadena Subarea. It is recognized that the Pasadena Subarea will
most likely never return to the higher groundwater levels experienced in first half of the
twentieth-century (approximately 1910 to 1955) without importation of supplemental
replenishment water. It is also recognized that there may be a reasonable operating
range higher than current levels and still lower than early twentieth century levels, which
is manageable until replenishment water is available. For this reason the working group
has established an increase in the Basin of 50 feet above current levels as its initial
goal.” The Woodbury Well, owned by the City of Pasadena, was designated as the key
well for determining the groundwater level of the Pasadena Subarea. The water level in
the Woodbury Well will be measured by Raymond Basin staff. Exhibit A of the
Reduction Plan further states “...initially, it will take at least three years to have any
valuable comparative data.”

Section 3 of the Reduction Plan notes, “The Board resolves to collect sufficient
groundwater level and production data as to evaluate the effectiveness of the
Resolution Plan on July 1, 2012.” The purpose of this Staff Report is to review the data
collected from 2009 through 2011 and to evaluate the basin response to the Reduction
Plan.

PLANNED OPERATION OF PASADENA SUBAREA

The Reduction Plan’s long-term goal of a 30 percent reduction of all 1955 Decreed
Rights is to 1) to dissolve remaining Long Term Storage accounts, and 2) increase the
Raymond Basin groundwater level, as measured at the Woodbury Well, 50 feet above
“current levels,” which is defined in the Reduction Plan as the water level on July 1,
2009. The Reduction Plan specified the following accounting procedures regarding use
of water rights within the Pasadena Subarea commencing July 1, 2009.

1. Reductions of Pasadena Subarea Decreed Rights “...will be implemented each
year for five years until the 30% reduction is reached.”

2. “Spreading credits will continue to be applied as in the past and will follow the
exact protocol set forth in the Judgment.”

3. “Producers having water in Long Term Storage can use these accounts to make
up the difference between the total required reduction and plus or minus 10
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percent of their 1955 Decreed Right until such time all of their water in Long
Term Storage is exhausted.”

4. “Producers who cannot produce all of their Decreed Rights or Reduced Decreed
Rights may lease those rights to other parties. These and other Decreed Rights
must be produced that same year and cannot be carried over...”

5. “Producers will be allowed to lease excess Decreed Rights and water in Long
Term Storage to other producers but they will not be allowed to “replenish” or add
to their Long Term Storage.”

6. “Additions to Long Term Storage will be discontinued and individual accounts will
be capped at the June 30, 2008, amount and Long Term Storage accounts
cannot be added to for any reason.”

7. “Transfer of Long Term Storage water from the Monk Hill Subarea to the
Pasadena Subarea on behalf of the City of Pasadena will be discontinued...”

8. “...total aggregate production from the Pasadena Subarea (including leases)
shall not exceed 16,773 acre-feet or 17,843 acre-feet — 1,070 acre-feet in the first
year (fiscal year 2009-10) and will be reduced by an additional 1,070 acre-feet
each subsequent year for five consecutive years to a total allowable amount of
12,493 acre-feet in any single fiscal year, until the Basin sufficiently recovers.”

9. “The Woodbury Well, owned by the City of Pasadena, will be used as the Key
Well for the Pasadena Subarea.”

BASELINE CONDITIONS AS OF JULY 1, 2009 (INITIAL YEAR OF REDUCTION)

Static Water Elevation at the Key Well

The Reduction Plan states, “The Woodbury Well, owned by the City of Pasadena, will
be used as the key well for the Pasadena Subarea. The level in the Woodbury Well will
be measured at regular intervals by Raymond Basin staff to track the impacts of the re-
adjusted pumping.” The static groundwater elevation in the Woodbury Well for the
period May 1, 1980 to October 13, 2011 is shown on Figure 1. According to City of
Pasadena the water elevation in the Woodbury Well could not be measured between
October 2007 and April 2011. Consequently, the Monte Vista Well, located about 2,200
feet northerly from the Woodbury Well, was used to analyze the static water elevation
for the Pasadena Subarea. The static groundwater elevation in the Monte Vista Well for
the period May 1, 1980 to April 14, 2011 is shown on Figure 2. Figure 2 shows the
water elevation at the Monte Vista Well as of July 1, 2009, at 409.7 feet above mean
sea level (msl) and for the purpose of this analysis, is considered to represent “current’
groundwater levels, as noted in Item 8 under “Planned Operation of Pasadena
Subarea”.

Precipitation
Precipitation in the Pasadena Subarea impacts surface water runoff, local water
replenishment and groundwater elevations measured by the Raymond Basin staff at the
Woodbury Well and the Monte Vista Well. The RBMB Annual Report uses Station 6108
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to represent precipitation within the Pasadena Subarea. Station 610B is located at the
City of Pasadena’s City Hall. The baseline condition for precipitation is based on the
50-year average annual rainfall prior to July 1, 2009 and the five-year average annual
rainfall prior to July 1, 2009. As shown on Figure 3, the 50-year average annual rainfall
(fiscal years 1958-59 to 2008-09) is about 20.1 inches and the five-year average annual
rainfall (fiscal years 2004-05 to 2008-09) is about 23.8 inches.

Local Water Replenishment

Local surface water replenishment within the Pasadena Subarea occurs in the Los
Angeles County Department of Public Works Eaton Spreading Grounds using local
runoff; and from local water diverted and replenished by Kinneloa Irrigation District and
by the City of Pasadena in the Eaton Canyon area. The baseline condition for local
water replenishment is based on the five-year average annual replenishment prior to
July 1, 2009. As shown in Figure 4, the five-year average annual replenishment (fiscal
years 2004-05 to 2008-09) is about 2,700 acre-feet.

Groundwater Production

The Pasadena Subarea groundwater producers include the City of Alhambra, City of
Arcadia, California-American Water Company, East Pasadena Water Company, H.E.
Huntington Library and Art Gallery, Kinneloa Irrigation District, City of Pasadena, San
Gabriel County Water District and Sunny Slope Water Company. The baseline
condition for groundwater production is based on the five-year average annual
production prior to July 1, 2009. As shown in Figure 5, the five-year average annual
production (fiscal years 2004-05 to 2008-09) is about 18,610 acre-feet.

PASADENA SUBAREA OPERATIONS DURING REDUCTION PERIOD

Precipitation

During fiscal year 2009-10, precipitation at Station 610B was 25.1 inches, which is
above both the 50-year average annual rainfall of 20.1 inches and the five-year average
annual rainfall of 23.8 inches. During fiscal year 2010-11, precipitation was 28.1 inches,
which is above both the 50-year average annual rainfall of 20.1 inches and above the
five-year average annual rainfall of 23.8 inches. Above average precipitation often is
indicative of increased local water runoff, which contributes to increased local water
replenishment and rising groundwater levels. Above average precipitation also
contributes to reduced groundwater demands due to reduced irrigation requirements.

Local Water Replenishment
During fiscal year 2009-10, local water replenishment was about 1,900 acre-feet, which
is 800 acre-feet below the baseline condition of 2,700 acre-feet. During fiscal year
2010-11, local water replenishment was about 4,200 acre-feet, which is 1,500 acre-feet
above the baseline condition of 2,700 acre-feet.
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Groundwater Production
During fiscal year 2009-10, groundwater production throughout the Pasadena Subarea
was about 15,900 acre-feet, which is 2,700 acre-feet less than the baseline condition of
18,600 acre-feet and about 2,100 acre-feet less than fiscal year 2008-09 annual
production. During fiscal year 2010-11, groundwater production was about 15,600 acre-
feet, which is 3,000 acre-feet less than the baseline condition of 18,600 acre-feet.

Changes in Long Term Storage Accounts

As previously discussed, the RBMB adopted the Long Term Storage Policy in 1993
which allowed groundwater producers to store water in the Raymond Basin. Exhibit A
of the Reduction Plan’s Long-Term goal is “a 30% reduction in production of all 1955
Decreed Rights...” and “...to ultimately dissolve remaining Long-Term Storage
accounts.” In addition, Exhibit A of the Reduction Plan describes conditions for use of
the Long-Term Storage accounts. “Producers having water in Long Term Storage can
use these accounts to make-up the difference between the total required reduction and
plus or minus 10% of their 1955 Decreed Right until such time as all of their water in
Long Term Storage is exhausted...Additions to Long Term Storage will be discontinued
and individual accounts will be capped at the June 30, 2008, amount and Long Term
Storage accounts cannot be added for any reason.” As shown in Table 1, the Long-
Term Storage account was capped at the June 30, 2008 amount of 27,148.6 acre-feet.

One of the goals during the first two years after implementation of the Reduction Plan
was to evaluate the effectiveness of capping the Long Term Storage accounts. The
Long Term Storage had a beginning balance as of July 1, 2009 of 27,021.1 acre-feet.
During fiscal year 2009-10, there was a reduction of 115.6 acre-feet, due to the
accounting of a one percent loss in the City of Pasadena’s Long Term Storage. The
ending balance is 26,905.5 acre-feet as of June 30, 2010, as shown in Table 1. The
Long Term Storage had a beginning balance as of July 1, 2010 of 26,905.5 acre-feet.
During fiscal year 2010-11, there was a reduction of 119.1 acre-feet, due to the
accounting of a one percent loss in the City of Pasadena’s and Huntington Library's
Long Term Storage accounts. The ending balance is 26,786.4 acre-feet as of June 30,
2011, as shown in Table 1. In summary, the beginning balance of the Long Term
Storage as of July 1, 2009 was 27,021.1 acre-feet and the ending balance as of June
30, 2011 was 26,786.4 acre-feet. After two years of implementation of the Reduction
Plan, the Long Term Storage decreased by 234.7 acre-feet. The long-term goal of the
Reduction Plan is to eliminate all 27,021.1 acre-feet in Long Term Storage as of July 1,
20089.

Impacts to Groundwater Levels
Exhibit A of the Reduction Plan indicated the overall intended benefit from the 30
percent reduction “...will be the stabilization and eventual increase in groundwater
levels throughout the Pasadena Subarea. It is recognized that the Pasadena Subarea
will most likely never return to the higher groundwater levels experienced in first half of
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the twentieth-century without importation of replenishment water...For this reason the
working group has established an increase in the Basin of 50 feet above current levels
as its initial goal.” As shown in Figure 2, the “current’ groundwater level at the Monte
Vista Well was at 409.7 feet, as of July 1, 2009.

During fiscal year 2009-10 (the initial year of the Reduction Plan), precipitation was
above the baseline condition, as shown on Figure 3. In addition, local water
replenishment increased from fiscal year 2008-09, but was still below the baseline
condition, as shown in Figure 4. Water rights were reduced by 6 percent to 16,773
acre-feet. However, groundwater production was reduced by about 12 percent, to
about 15,900 acre-feet, a reduction of about 2,700 acre-feet from the baseline condition
(18,600 — 15,900) and about 2,100 acre-feet from fiscal year 2008-09. These
conditions resulted in an increase of the groundwater level at the Monte Vista Well to
413.7 feet as of April 22, 2010, which represents an increase of 4.0 feet above the
“current” groundwater level of 409.7 feet (July 1, 2009), as shown in Figure 2.

During fiscal year 2010-11 (the second year of the Reduction Plan), precipitation was
above the baseline condition, as shown on Figure 3. Local water replenishment was
above the baseline condition, as shown in Figure 4. Water rights were reduced by a
cumulative amount of 12 percent. Groundwater production was approximately 15,600
acre-feet (which is also about a 12 percent reduction) effectively matching the water
right reduction, and is similar to fiscal year 2009-10 production (15,900 acre-feet).
These conditions resulted in an increase of the groundwater level at Monte Vista Well to
414.7 feet as of April 14, 2011, an increase of 1.0 foot from fiscal year 2009-10 and an
increase of 5.0 feet above the “current” (July 1, 2009) groundwater level of 409.7 feet,
as shown in Figure 2, after two years of operation under the Reduction Plan.

The change in groundwater levels appears to be most influenced by the change in
groundwater production. The reduced production of about 2,100 acre-feet (about 12
percent) between fiscal year 2008-09 and fiscal year 2009-10 was greater than the
reduction in water rights (about six percent) and resulted in about a four foot increase in
water levels. In fiscal year 2010-11, groundwater production was essentially unchanged
from fiscal year 2009-10 (still about a 12 percent reduction) and matched the reduction
in water rights (12 percent). Groundwater levels increased by only one foot despite
above-average precipitation and local water replenishment. Based upon the limited
data, it appears the Reduction Plan is having a beneficial affect on water levels. The
average annual increase in groundwater levels has been about two feet for every 6
percent reduction in water rights.

CONCLUSIONS

The goal for the first two years after implementation of the Reduction Plan was to
evaluate the effectiveness of capping the Long Term Storage accounts and reducing
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groundwater produced by a rate of about 1,070 acre-feet per year for five years. The
following is a discussion of how the groundwater level was affected by the Reduction
Plan for the first two years (fiscal years 2009-10 and 2010-11).

1.

The Raymond Basin Management Board adopted Resolution No. 42-0109
entitled, “Resolution of the Board of Directors of the Raymond Basin
Management Board Adopting a Cooperative Pumping Reduction Plan for the
Parties with Water Rights in the Pasadena Subarea” on January 27, 2009. The
long-term goal of the Reduction Plan is a 30 percent reduction in production of all
Decreed Rights in the Pasadena Subarea. Reductions will be implemented each
year for five years until the 30 percent reduction is reached. In addition, the
Reduction Plan had a long-term goal of 1) ultimately dissolving the remaining
Long Term Storage accounts, and 2) to increase groundwater levels to 50 feet
above the “current” conditions as of July 1, 2009.

Following two year of operation under the Reduction Plan, the Long Term
Storage accounts collectively decreased from 27,021.1 acre-feet as of July 1,
2009, to 26,786.4 acre feet as of June 30, 2011, a net reduction of 234.7 acre-
feet.

The “current” groundwater level (as of July 1, 2009) at the Monte Vista Well was
409.7 feet. The groundwater elevation at the Monte Vista Well increased by
about four feet to 413.7 feet as of April 22, 2010, which appears to be primarily
influenced by reduced groundwater production. During fiscal year 2010-11
groundwater levels increased by about one foot, while the groundwater
production remained essentially unchanged from the prior year. It appears
groundwater levels have increased about two feet for every 6 percent reduction
in groundwater rights.

Based upon the Reduction Plan, long-term goals of reducing the Pasadena
Subarea water rights by 30 percent to increase the basin groundwater levels by
about 50 feet, each step of the Reduction Plan (6 percent water rights reduction)
should increase the groundwater level by about 10 feet, assuming all other
conditions remain relatively constant. As noted above, after two years of water
rights reductions (a total of 12% reduction), the groundwater level has increased
only five feet as compared to the 12 percent goal of about a 20-foot increase.
After two years of implementation of the Reduction Plan, the producers have
successfully reduced their pumping and have not needed to utilize the Long
Term Storage. Implementation of remaining 18 percent (3,210 acre-feet) of the
Reduction Plan may require the producers to use Long Term Storage (about
27,000 acre-feet) to provide the necessary water rights to make up the difference
between production and water rights. Therefore, the long-term goal of dissolving
the remaining Long Term Storage accounts may not be achieved for some time.

Z:\Jobs\1927\13-Pasadena Subarea evaluation\Pasadena Subarea Evaluation Staff Report FINAL.doc



Table 1

Pasadena Subarea
Long-term Storage Accounts
(acre-feet)

Fiscal | Beginning Ending

Year Balance Loss Balance
(4) () (6)

2008-09 27,148.6 132.1 27,016.5

2009-10 27,021.1 115.6 26,905.5

2010-11  26,905.5 119.1 26,786.4

J:\Jobs\1827\13-Pasadena Subarea evaluation\Table 1 - Long Term Storage accounts
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RESOLUTION NO. 42-0109

RESOLUTION OF THE BOARD OF DIRECTORS
OF THE RAYMOND BASIN MANAGEMENT BOARD
ADOPTING A COOPERATIVE PUMPING REDUCTION PLAN
FOR THE PARTIES WITH WATER RIGHTS
IN THE PASADENA SUBAREA

BE IT RESOLVED BY THE RAYMOND BASIN MANAGEMENT BOARD OF
DIRECTORS as follows:

Section1. Purpose.

The Raymond Basin Management Board (‘Board”) desires to implement an
interim solution to slow declining water levels in the area of the Raymond Basin,
Western Unit, known as the Pasadena Subarea with the goal of a reduction of water
produced below 1955 Decreed Rights from 17,843 Acre Feet to 12,493 Acre Feet,
dissolution of remaining Long-Term Storage accounts and increased groundwater
levels. In order to meet this goal, water production reductions will be implemented
incrementally at a rate of 1,070 Acre Feet per year for five years until a 30% reduction is
achieved. Implementation will begin July 1, 2009. Spreading credits will continue to be
applied as in the past and will follow the exact protocol set forth in the Judgment. The
reduction plan implemented by this resolution is not intended to supersede any
provisions of the judgment but is intended as a means to improve water supply
conditions and avoid disputes between impacted parties. This reduction plan has been
developed cooperatively by the water rights holders in the Pasadena Subarea and is
included as Exhibit “A” of this resolution.

Section 2. Findings.

(a) The Judgment of the Los Angeles Superior Court in City of Pasadena v.
City of Alhambra (LASC No. C1323) (“Judgment”) governs management of the Basin.
The Board was appointed Watermaster to the Basin in 1984 when the Judgment was
modified. As Watermaster, the Board has determined that the adjustment in Decreed
Rights in 1955 was based on a snapshot of conditions during the first ten years the
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judgment was in place and represented roughly a 30% increase in allowable production
rights. The re-determination of the Safe Yield in 1955, which resulted in an increase in
production rights along with the adoption of the Long-Term Storage Policy by the Board
in 1993 played a major role in lower overall groundwater levels the Pasadena Subarea
is experiencing today.

(b) The Raymond Basin and the Los Angeles area have experienced below-
normal rainfall for eight of the past ten years, resulting in decreased storm water capture
and runoff available for groundwater recharge.

(¢)  Producers within the Pasadena Subarea have been struggling to meet
current demands and manage declining water levels.

(d) The Water Rights Holders within the Pasadena Subarea seek to find a
cooperative solution to over drafting of the Pasadena Subarea.

() The Board, as Watermaster, seeks to establish a cooperative solution to
over drafting of the Pasadena Subarea.

) The general consensus of the Board that the most effective method of
managing the supply under current conditions is to look at each Subarea within the
Basin independently or semi-independently when developing short-term or interim
solutions.

(g) State of California, Department of Water Resources Bulletin 104-6, (June
of 1971) indicated that maintaining the 1955 Decreed Rights as the Safe Yield
benchmark without supplementing local supplies with imported recharge would
eventually result in reduced overall storage in the Basin and the Pasadena Subarea.

(h) The Board authorized the Raymond Basin Baseline Study which was
completed on February 2, 2004.

(i) The Baseline Study confirmed that groundwater levels have generally
declined in the Pasadena Subarea since the Judgment was entered into and have not
recovered proportionate to production, even during sustained wet periods.

() Stetson Engineers were retained to work with the Board in developing
overall monitoring and management strategies for the Basin and the Pasadena Subarea
based on the findings in the Baseline Study
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(k) A mass balance analysis was done as part of Stetson's work which
indicated that water levels have been impacted by certain modifications to Basin
operations since the initial Judgment was entered into in 1944.

() Although more specific groundwater level data is required in the Pasadena
Subarea to identify acute impact areas or pumping holes, enough data does currently
exist to warrant immediate action to slow and eventually reverse the overall decline in
water levels.

Section 3. Resolution.

NOW, THEREFORE, BE IT RESOLVED that the Raymond Basin Management
Board will implement the Pasadena Subarea Reduction Plan (Reduction Plan) as
described in Exhibit “A”, attached hereto, effective July 1, 2009. The Board resolves to
collect sufficient groundwater level and production data as to evaluate the effectiveness
of the Reduction Plan on July 1, 2012. The Board further resolves to review the findings
and consider any appropriate modifications or adjustments to the Reduction Plan at its
first regular meeting thereafter. The Board reserves the right to review the Reduction
Plan and consider appropriate action prior to July 1, 2012, should conditions require
such action.

PASSED, APPROVED, AND ADOPTED on JANUARY 22, 2009

Shan Kwan
Chairman

ATTEST:

[SEAL]
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EXHIBIT “A”

Pumping Reductions
Pasadena Subarea

The long term goal is a 30% reduction in production of all 1955 Decreed
Rights (Decreed Rights) in the area of the Raymond Basin Western Unit, known
as the Pasadena Subarea from 17,843 Acre Feet* to 12,493 Acre Feet and to
ultimately dissolve remaining Long-Term Storage accounts. In order to meet this
objective reductions will be implemented each year for five years until the 30%
reduction is reached. Spreading credits will continue to be applied as in the past
and will follow the exact protocol set forth in the Judgment. This means
spreading credits must be produced within the same fiscal year they accrue or
the following fiscal year and cannot be further carried over. Producers having
water in Long Term Storage can use these accounts to make-up the difference
between the total required reduction and plus or minus 10% of their 1955
Decreed Right* until such time as all of their water in Long Term Storage is
exhausted. Water in Long Term Storage accounts will continue to be subject to
Basin losses and those losses will be applied at the end of each fiscal year**.

Producers who cannot produce all of their Decreed Rights or Reduced
Decreed Rights may lease those rights to other parties. These and other
Decreed Rights must be produced that same year and cannot be carried over
beyond the provisions set forth in the Judgment. Producers will be allowed to
lease excess Decreed Rights and water in Long Term Storage to other producers
but they will not be allowed to “replenish” or add to their Long Term Storage.

Additions to Long Term Storage will be discontinued and individual
accounts will be capped at the June 30, 2008, amount and Long Term Storage
accounts cannot be added to for any reason. Transfer of Long Term Storage
water from the Monk Hill Subarea to the Pasadena Subarea on behalf on the City
of Pasadena will be discontinued at the same time. Spreading credits aside, total
aggregate production from the Pasadena Subarea (including leases) shall not
exceed 16,773 Acre Feet or 17,843 minus 1,070 in the first year and will be



reduced by an additional 1,070 Acre Feet each subsequent year for five
consecutive years to a total allowable amount of 12,493 Acre Feet in any single
fiscal year, until the Basin sufficiently recovers.

The overall intended benefit received from the 30% reduction will be the
stabilization and eventual increase in groundwater levels throughout the
Pasadena Subarea. It is recognized that the Pasadena Subarea will most likely
never return to the higher groundwater levels experienced in first half of the
twentieth-century without importation of replenishment water. It is also
recognized that there may be a reasonable operating range higher than current
levels and still lower than early twentieth century levels, which is manageable
until replenishment water is available. For this reason the working group has
established an increase in the Basin of 50 feet above current levels as its initial
goal. The Woodbury Well, owned by the City of Pasadena, will be used as the
key well for the Pasadena Subarea. The level in the Woodbury Well will be
measured at regular intervals by Raymond Basin staff to track the impacts of the
re-adjusted pumping. Initially, it will take at least three years to have any
valuable comparative data.

*The City of Pasadena has 12,807 Acre Feet of total 1955 Decreed Right in the
Western Unit. 4,464 Acre Feet are in the Monk Hill portion of the Western Unit
and 8,343 Acre Feet are in the Pasadena Subarea portion of the Western Unit.
As adopted, this reduction plan applies to the 8,343 Acre Feet designated as
Pasadena Subarea 1955 Decreed Right and any portion of the 4,464 Acre Feet
of Monk Hill 1955 Decreed Right produced from the Pasadena Subarea.

**Allowable Carryover will remain at 10% of each Party’s original 1955 Decreed
Right and will not be impacted by the agreed upon reductions.

**Any Parly having water stored in existing Long-Term Storage under
Metropolitan Water District's (MWD) Cooperative Storage Program (CSP) can
produce this water beyond reduction limits, if called upon by MWD to do so, with
the concurrence of the Raymond Basin Management Board (Board). This CSP
water will be accounted for separate from Long Term Storage and will still be
subject to basin losses as determined each year by the Board.
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BACKGROUND

The Raymond Basin Management Board (RBMB) identified the Pasadena Subarea as
an area of concern due to apparent significant reductions in Subarea stored water. The
Pasadena Subarea groundwater elevation experienced approximately a 100-foot
decrease between calendar 1980 and 2008 and had not shown signs of recovery. Due
to the decreasing groundwater levels, a Baseline Study on the Raymond Basin was
prepared as of February 2, 2004. The Baseline Study indicated groundwater levels had
generally declined in the Pasadena Subarea since the Judgment was entered and had
not recovered, even during sustained wet periods.

In a cooperative effort to manage the water supplies in the Pasadena Subarea, the
RBMB formed a Pasadena Subarea subcommittee and ultimately adopted Resolution
No. 42-0109 entitled, “Resolution of the Board of Directors of the Raymond Basin
Management Board Adopting a Cooperative Pumping Reduction Plan for the Parties
with Water Rights in the Pasadena Subarea” (Reduction Plan) on January 27, 2009, as
shown on Attachment A. Section 2(a) of Resolution No. 42-0109 states in part “...The
re-determination of the Safe Yield in 1955, which resulted in an increase in production
rights along with the adoption of the Long Term Storage Policy by the Board in 1993
played a major role in lower overall groundwater levels the Pasadena Subarea is
experiencing today.” Exhibit A of the Reduction Plan notes the long-term goal of the

WAT ONALS '
LICENSED BY T SUMER AFFAIRS
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Reduction Plan is “...a 30% reduction in production of all 1955 Decreed Rights
(Decreed Rights) in the area of the Raymond Basin Western Unit, known as the
Pasadena Subarea, from 17,843 Acre Feet to 12,493 Acre Feet and to ultimately
dissolve remaining Long Term Storage accounts.”

Exhibit A of the Reduction Plan states, “The overall intended benefit received from the
30% reduction will be the stabilization and eventual increase in groundwater levels
throughout the Pasadena Subarea. It is recognized that the Pasadena Subarea will
most likely never return to the higher groundwater levels experienced in first half of the
twentieth-century (approximately 1910 to 1955) without importation of supplemental
replenishment water. It is also recognized that there may be a reasonable operating
range higher than current levels and still lower than early twentieth century levels, which
is manageable until replenishment water is available. For this reason the working group
has established an increase in the Basin of 50 feet above current levels as its initial
goal.” The Woodbury Well, owned by the City of Pasadena, was designated as the key
well for determining the groundwater level of the Pasadena Subarea. The water level in
the Woodbury Well will be measured by Raymond Basin staff. Exhibit A of the
Reduction Plan further states “...initially, it will take at least three years to have any
valuable comparative data.”

Section 3 of the Reduction Plan notes, “The Board resolves to collect sufficient
groundwater level and production data as to evaluate the effectiveness of the Reduction
Plan on July 1, 2012.”

Fiscal year 2013-14 represented the initial year of the full 30 percent reduction of the
1955 Decreed Rights in the Pasadena Subarea. The purpose of this Staff Report is to
review the data collected from 2009 through 2014 and to evaluate the Subarea
response to the Reduction Plan.

PLANNED OPERATION OF PASADENA SUBAREA

The Reduction Plan’s long-term goal of a 30 percent reduction of all 1955 Decreed
Rights is to 1) dissolve remaining Long Term Storage accounts, and 2) increase the
Raymond Basin groundwater level, as measured at the Woodbury Well, 50 feet above
“current levels,” which is defined in the Reduction Plan as the water level on July 1,
2009. The Reduction Plan specified the following accounting procedures regarding use
of water rights within the Pasadena Subarea commencing July 1, 2009.

1. Reductions of Pasadena Subarea Decreed Rights “...will be implemented each
year for five years until the 30% reduction is reached.”

2. “Spreading credits will continue to be applied as in the past and will follow the
exact protocol set forth in the Judgment.”
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3. “Producers having water in Long Term Storage can use these accounts to make
up the difference between the total required reduction and plus or minus 10
percent of their 1955 Decreed Right until such time all of their water in Long
Term Storage is exhausted.”

4. “Producers who cannot produce all of their Decreed Rights or Reduced Decreed
Rights may lease those rights to other parties. These and other Decreed Rights
must be produced that same year and cannot be carried over beyond the
provisions set forth in the Judgment.”

5. “Producers will be allowed to lease excess Decreed Rights and water in Long
Term Storage to other producers but they will not be allowed to “replenish” or add
to their Long Term Storage.”

6. “Additions to Long Term Storage will be discontinued and individual accounts will
be capped at the June 30, 2008, amount and Long Term Storage accounts
cannot be added to for any reason.”

7. “Transfer of Long Term Storage water from the Monk Hill Subarea to the
Pasadena Subarea on behalf of the City of Pasadena will be discontinued...”

8. “...total aggregate production from the Pasadena Subarea (including leases)
shall not exceed 16,773 acre-feet or 17,843 acre-feet — 1,070 acre-feet in the first
year (fiscal year 2009-10) and will be reduced by an additional 1,070 acre-feet
each subsequent year for five consecutive years to a total allowable amount of
12,493 acre-feet in any single fiscal year, until the Basin sufficiently recovers.”

9. “The Woodbury Well, owned by the City of Pasadena, will be used as the Key
Well for the Pasadena Subarea.”

BASELINE CONDITIONS AS OF JULY 1, 2009 (INITIAL YEAR OF REDUCTION)

Static Water Elevation at the Key Well

The Reduction Plan states, “The Woodbury Well, owned by the City of Pasadena, will
be used as the key well for the Pasadena Subarea. The level in the Woodbury Well will
be measured at regular intervals by Raymond Basin staff to track the impacts of the re-
adjusted pumping.” The static groundwater elevation in the Woodbury Well for the
period May 1, 1980 to April 2014 is shown on Figure 1. According to City of Pasadena
the water elevation in the Woodbury Well could not be measured between October
2007 and April 2011 and only four measurements were collected between April 2011
and April 2014. Consequently, the Monte Vista Well, located about 2,200 feet northerly
from the Woodbury Well, was used to analyze the static water elevation for the
Pasadena Subarea. The static groundwater elevation in the Monte Vista Well for the
period May 1, 1980 to April 2014 is shown on Figure 2. Figure 2 shows the water
elevation at the Monte Vista Well as of July 1, 2009, at 409.7 feet above mean sea level
(msl) and for the purpose of this analysis, is considered to represent “current’
groundwater levels, as noted in Item 8 under “Planned Operation of Pasadena
Subarea”.
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Precipitation

Precipitation in the Pasadena Subarea impacts surface water runoff, local water
replenishment and groundwater elevations measured by the Raymond Basin staff at the
Woodbury Well and the Monte Vista Well. The RBMB Annual Report uses Station 610B
to represent precipitation within the Pasadena Subarea. Station 610B is located at the
City of Pasadena’s City Hall. The baseline condition for precipitation is based on the
50-year average annual rainfall prior to July 1, 2009 and the five-year average annual
rainfall prior to July 1, 2009. As shown on Figure 3, the 50-year average annual rainfall
(fiscal years 1958-59 to 2008-09) is about 20.1 inches and the five-year average annual
rainfall (fiscal years 2004-05 to 2008-09) is about 23.8 inches.

Local Water Replenishment

Surface water replenishment within the Pasadena Subarea occurs in the Los Angeles
County Department of Public Works Eaton Spreading Grounds using local runoff, and
from local water diverted and replenished by Kinneloa Irrigation District and by the City
of Pasadena in the Eaton Canyon area. The baseline condition for local water
replenishment is based on the five-year average annual replenishment prior to July 1,
2009. As shown in Figure 4, the five-year average annual replenishment (fiscal years
2004-05 to 2008-09) is about 3,000 acre-feet per year.

Groundwater Production

The Pasadena Subarea groundwater producers include the City of Alhambra, City of
Arcadia, California-American Water Company, East Pasadena Water Company, H.E.
Huntington Library and Art Gallery, Kinneloa Irrigation District, City of Pasadena, San
Gabriel County Water District and Sunny Slope Water Company. The baseline
condition for groundwater production is based on the five-year average annual
production prior to July 1, 2009. As shown in Figure 5, the five-year average annual
production (fiscal years 2004-05 to 2008-09) is about 19,800 acre-feet. (Note: 1955
Decreed Rights on the Pasadena Subarea total 17,843 acre-feet per year.)

Overview of Prior Staff Report

Pursuant to the terms of the Reduction Plan RBMB staff prepared a Staff Report dated
May 31, 2012. Key findings from that Staff Report are summarized below.

¢ Following two years of operation under the Reduction Plan, the Long Term
Storage accounts collectively decreased from 27,021.1 acre-feet as of
July 1, 2009, to 26,786.4 acre feet as of June 30, 2011, a net reduction of
234.7 acre-feet.
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e The “current’” groundwater level (as of July 1, 2009) at the Monte Vista
Well was 409.7 feet. The groundwater elevation at the Monte Vista Well
increased by about four feet to 413.7 feet as of April 22, 2010, which
appears to be primarily influenced by reduced groundwater production.
During fiscal year 2010-11 groundwater levels increased by about one
foot, while the groundwater production remained essentially unchanged
from the prior year. It appears groundwater levels have increased about
two feet for every 6 percent reduction in groundwater rights.

e Based upon the Reduction Plan, long-term goals of reducing the
Pasadena Subarea water rights by 30 percent to increase the basin
groundwater levels by about 50 feet, each step of the Reduction Plan 6
percent water rights reduction) should increase the groundwater level by
about 10 feet, assuming all other conditions remain relatively constant. As
noted above, after two years of water rights reductions (a total of 12%
reduction), the groundwater level has increased only five feet as
compared to the 12 percent goal of about a 20-foot increase.

o After two years of implementation of the Reduction Plan, the producers
have successfully reduced their pumping, but have not needed to utilize
the Long Term Storage. Implementation of the remaining 18 percent
(3,210 acre-feet) of the Reduction Plan may require the producers to use
Long Term Storage (about 27,000 acre-feet) to provide the necessary
water rights to make up the difference between production and water
rights. Therefore, the goal of dissolving the remaining Long Term Storage
accounts may require several years of operation under reduced Decreed
Rights.

PASADENA SUBAREA PERFORMANCE EVALUATION DURING REDUCTION
PERIOD (2009-10 THROUGH 2013-14)

Precipitation

During the five years of the Reduction Period between fiscal years 2009-10 and 2013-
14, precipitation at Station 610B (see Figure 3) averaged 16.8 inches and ranged from 8
inches to 27.8 inches. The average annual rainfall during the Reduction Period was 84
percent of the 50-year average annual rainfall of 20.1 inches, and 65 percent of the
recent 5-year average annual rainfall of 25.9 inches. Below average precipitation often
results in reduced local water runoff, reduced local water replenishment and may resulit
in decreasing groundwater levels assuming groundwater production remains constant.
Below average precipitation may also contribute to increased groundwater demands
due to increased irrigation requirements.
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Local Water Replenishment

During the five years of the Reduction Plan between fiscal years 2009-10 and 2013-14,
local water replenishment averaged about 1,680 acre-feet, which is 1,320 acre-feet
below the prior 5-year baseline condition of 3,000 acre-feet, as shown on Figure 4.
During the Reduction Plan period about 770 acre-feet, of the average annual amount of
1,680 acre-feet, was by the City of Pasadena and Kinneloa hrigation District as a
Spreading Credit and subsequently pumped in the following year by the City of
Pasadena and Kinneloa Irrigation District. Consequently, an average of only about 910
acre-feet was replenished in the Pasadena Subarea for general benefit.

Groundwater Production

During the five years of the Reduction Period between fiscal years 2009-10 and 2013-
14, groundwater production throughout the Pasadena Subarea averaged about 15,330
acre-feet, which is 4,470 acre-feet less than the prior 5-year baseline condition of
19,800 acre-feet and about 2,650 acre-feet less than fiscal year 2008-09 annual
production. As shown on Figure 5, total groundwater production (including production
of Spreading Credits and Long Term Storage) was equal to or less than the reduced
Decreed Rights during the initial three years of the Reduction Plan. However,
production during fiscal years 2012-13 and 2013-14 exceeded the Reduction Plan goal
(through the use of Spreading Credits and Long Term Storage), but was less than the
collective 1955 Decreed Rights.

Changes in Long Term Storage Accounts

As previously discussed, the RBMB adopted the Long Term Storage Policy in 1993
which allowed groundwater producers to store water in the Raymond Basin. Exhibit A
of the Reduction Plan's Long-Term goal is “a 30% reduction in production of all 1955
Decreed Rights...” and “...to ultimately dissolve remaining Long-Term Storage
accounts.” In addition, Exhibit A of the Reduction Plan describes conditions for use of
the Long-Term Storage accounts. “Producers having water in Long Term Storage can
use these accounts to make-up the difference between the total required reduction and
plus or minus 10% of their 1955 Decreed Right until such time as all of their water in
Long Term Storage is exhausted...Additions to Long Term Storage will be discontinued
and individual accounts will be capped at the June 30, 2008, amount and Long Term
Storage accounts cannot be added for any reason.” As shown in Table 1, the Long-
Term Storage account was capped at the June 30, 2008 amount of 27,148.6 acre-feet.

One of the goals of the Reduction Plan was to evaluate the effectiveness of capping the
Long Term Storage accounts. The Long Term Storage had a beginning balance as of
July 1, 2009 of 27,021.1 acre-feet. As shown on Table 1, fiscal years 2009-10 through
2011-12 had reductions of about 120 acre-feet per year, primarily as a result of the
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accounting of an annual one percent storage deduction from Long Term Storage
accounts. However, commencing fiscal year 2012-13 and continuing into fiscal year
2013-14, Producers have begun using water rights held in Long Term Storage accounts
as a result of production in excess of the reduced Decreed Rights. In summary, the
beginning balance of the Long Term Storage as of July 1, 2009 was 27,021.1 acre-feet
and the ending balance as of June 30, 2014 was 24,784.7 acre-feet, as shown on Table
1. After five years of implementation of the Reduction Plan, the Long Term Storage
decreased by 2,236.4 acre-feet, of which about 1,400 acre-feet occurred in fiscal year
2013-14. With the 30 percent reduction phase now in place, further reductions to the
Long Term Storage accounts are expected going forward. The long-term goal of the
Reduction Plan is to eliminate all 27,021.1 acre-feet, which had been in Long Term
Storage as of July 1, 2008.

Table 2 provides a summary of Pasadena Subarea water rights (including Decreed
Rights, Spreading Credits, Long Term Storage and carryover of Decreed Rights) and
annual production. Table 2 indicates that during fiscal year 2013-14 annual production
used all available Decreed Rights (under the Reduction Plan), all carryover and results
in Producers actively using water rights in their Long Term Storage Accounts to balance
with production.

Impacts to Groundwater Levels

Exhibit A of the Reduction Plan indicated the overall intended benefit from the 30
percent reduction “...will be the stabilization and eventual increase in groundwater
levels throughout the Pasadena Subarea. t is recognized that the Pasadena Subarea
will most likely never return to the higher groundwater levels experienced in first half of
the twentieth-century without importation of replenishment water...For this reason the
working group has established an increase in the Basin of 50 feet above current levels
as its initial goal.” As shown in Figure 2, the “current” groundwater level at the Monte
Vista Well was at 409.7 feet, as of July 1, 2009.

During fiscal year 2009-10 (the initial year of the Reduction Plan), precipitation was
above the baseline condition, as shown on Figure 3. In addition, local water
replenishment increased from fiscal year 2008-09, but was still below the baseline
condition, as shown in Figure 4. Decreed Rights of 17,843 acre-feet were reduced by 6
percent to 16,773 acre-feet. However, groundwater production was reduced by about
12 percent, to about 15,900 acre-feet, a reduction of about 3,900 acre-feet from the
baseline condition (19,800 — 15,900) and about 2,100 acre-feet from fiscal year 2008-
09. These conditions resulted in an increase of the groundwater level at the Monte
Vista Well to 413.7 feet as of April 22, 2010, which represents an increase of 4.0 feet
above the “current” groundwater level of 409.7 feet (July 1, 2009), as shown in Figure 2.
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During fiscal year 2010-11 (the second year of the Reduction Plan), precipitation was
above the baseline condition, as shown on Figure 3. Local water replenishment was
above the baseline condition, as shown in Figure 4. Decreed Rights of 17,843 acre-feet
were reduced by a cumulative amount of 12 percent to 15,702 acre-feet. Groundwater
production was approximately 15,600 acre-feet (which is also about a 12 percent
reduction) effectively matching the water right reduction, and is similar to fiscal year
2009-10 production (15,900 acre-feet). These conditions resulted in an increase of the
groundwater level at Monte Vista Well to 414.7 feet as of April 14, 2011, an increase of
1.0 foot from fiscal year 2009-10 and an increase of 5.0 feet above the “current” (July 1,
2009) groundwater level of 409.7 feet, as shown in Figure 2, after two years of
operation under the Reduction Plan.

During fiscal year 2011-12 (the third year of the Reduction Plan), precipitation was
below the baseline condition, as shown on Figure 3. In addition, local water
replenishment was below the baseline condition, as shown in Figure 4. Decreed Rights
of 17,843 acre-feet were reduced by 18 percent to 14,631 acre-feet. However,
groundwater production was reduced by about 24 percent, to about 14,100 acre-feet, a
reduction of about 5,700 acre-feet from the baseline condition (19,800 — 14,100) and
about 3,900 acre-feet from fiscal year 2008-09. Despite reduced groundwater
production, water supply conditions resulted in a decrease of the groundwater level at
the Monte Vista Well by 21 feet from the April 14, 2011 elevation of 414.7 feet to 393.7
feet as of April 24, 2012. This also represents a decrease of 16 feet below the “current’
groundwater level of 409.7 feet (July 1, 2009), as shown in Figure 2.

During fiscal year 2012-13 (the fourth year of the Reduction Plan), precipitation was
below the baseline condition, as shown on Figure 3. In addition, local water
replenishment was below the baseline condition, as shown in Figure 4. Decreed Rights
of 17,843 acre-feet were reduced by 24 percent to 13,661 acre-feet. However,
groundwater production was reduced by about 11 percent, to about 16,500 acre-feet, a
reduction of about 3,300 acre-feet from the baseline condition (19,800 — 16,500) and
about 1,500 acre-feet from fiscal year 2008-09. These conditions resulted in an
increase of the groundwater level at the Monte Vista Well by about 4 feet to 397.7 feet
as of April 26, 2013, compared to the prior year when the groundwater level was 393.7
feet. However, the April 2013 elevation represents a decrease of 12 feet below the
“current” groundwater level of 409.7 feet (July 1, 2009), as shown in Figure 2.

During fiscal year 2013-14 (the fifth year of the Reduction Plan and initial year of full
implementation), precipitation was below the baseline condition, as shown on Figure 3.
In addition, local water replenishment was below the baseline condition, as shown in
Figure 4. Decreed Rights of 17,843 acre-feet were reduced by 30 percent to 12,493
acre-feet. However, groundwater production was reduced by about 22 percent, to
about 14,600 acre-feet, a reduction of about 5,200 acre-feet from the baseline condition
(19,800 — 14,600) and about 3,400 acre-feet from fiscal year 2008-09. These



@4 STETSON ENGINEERS INC.
Raymond Basin Management Board
March 23, 2015
Page 9 of 10

conditions resulted in a decrease of the groundwater level at the Monte Vista Well by
about three feet from 397.7 feet as of April 26, 2013 to 395.7 feet as of April 21, 2014.
The April 2014 elevation represents a decrease of 14 feet below the “current’
groundwater level of 409.7 feet (July 1, 2009), as shown in Figure 2.

The change in groundwater levels appears to be most influenced by the change in
groundwater production and replenishment of the Pasadena Subarea. During the
Reduction Plan period groundwater extractions have averaged about 15,300 acre-feet,
including Spreading Credit and use of Long Term Storage credits. Total groundwater
extractions were reduced by about 14 percent from the 1955 Decreed Rights. The
average annual replenishment was about 1,700 acre-feet, which is about 57 percent of
the baseline average of 3,000 acre-feet. During the Reduction Plan period (2009-10
through 2013-14) groundwater levels decreased by about 14 feet (409.7 — 395.7) from
the “current” groundwater condition that existed as of July 1, 2009. The three
consecutive years (2011-12 through 2013-14) have had below average rainfall and
groundwater levels in the Pasadena Subarea have not increased. However, without the
Reduction Plan in place, groundwater levels could have decreased even more.

CONCLUSIONS

The goal of this Staff Report is to evaluate the impacts to the static water levels in the
five years of the Reduction Plan, evaluate the effectiveness of capping the Long Term
Storage accounts and reducing groundwater production. The following is a discussion
of how the groundwater level was affected by the Reduction Plan for the initial five years
(fiscal years 2009-10 through 2013-14).

1. The Raymond Basin Management Board adopted Resolution No. 42-0109
entitled, “Resolution of the Board of Directors of the Raymond Basin
Management Board Adopting a Cooperative Pumping Reduction Plan for the
Parties with Water Rights in the Pasadena Subarea” on January 27, 2009. The
long-term goal of the Reduction Plan is a 30 percent reduction in production of all
Decreed Rights in the Pasadena Subarea. In addition, the Reduction Plan had a
long-term goal of 1) ultimately dissolving the remaining Long Term Storage
accounts, and 2) to increase groundwater levels to 50 feet above the “current”
conditions as of July 1, 2009.

2. During the five years of operation under the Reduction Plan, groundwater
production has averaged 15,300 acre-feet compared to the prior 5-year baseline
average of about 19,800 acre-feet.
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3.

During the five years of operation under the Reduction Plan, replenishment has
averaged about 1,700 acre-feet compared to the prior 5-year baseline average of
about 3,000 acre-feet.

Following five years of operation under the Reduction Plan, the Long Term
Storage accounts collectively decreased from 27,021.1 acre-feet as of July 1,
2009, to 24,784.7 acre feet as of June 30, 2014, a net reduction of 2,236.4 acre-
feet.

The “current” groundwater level (as of July 1, 2009) at the Monte Vista Well was
409.7 feet. The groundwater elevation at the Monte Vista Well decreased by
about 14 feet to 395.7 feet as of April 21, 2014, which appears to be primarily
influenced by below average rainfall and reduced replenishment.

Based upon the Reduction Plan, long-term goals of reducing the Pasadena
Subarea water rights by 30 percent to increase the basin groundwater levels by
about 50 feet, each step of the Reduction Plan (6 percent water rights reduction)
should increase the groundwater level by about 10 feet, assuming all other
conditions remain relatively constant. As noted above, after five years of water
rights reductions (a total of 30% reduction), the groundwater level has decreased
about 14 feet as compared to the 30 percent goal of about a 50-foot increase.

After five years of implementation of the Reduction Plan, the Producers have
successfully reduced their pumping and have used the Long Term Storage. At
the end of fiscal year 2013-14 Producers had no carryover rights and had used
about 1,400 acre-feet from Long Term Storage and the year-end balance was
about 24,800 acre-feet. With the 30 percent reduction of Decreed Rights in-
place, continued reductions of the Long Term Storage accounts are expected to
continue going forward.

J:\Jobs\1927\13-Pasadena Subarea evaluation\Reduction Plan review 2015\Pasadena Subarea Evaluation Staff Report FINAL.doc



Table 1

Pasadena Subarea
Long-term Storage Accounts
(acre-feet)
‘—Fiscal Beginning Ending
Year Balance | Reductlon | Balance
(4) (5) (6)

2008-09 27,148.6 127.5 27,021.1
2009-10 27,021.1 115.6 26,905.5
2010-11  26,905.5 1191 26,786.4
2011-12  26,786.4 121.2 26,665.2
2012-13 26,665.2 436.1 26,229.1
201314  26,229.1 1,444.4 24,784.7

J:\Jobs\1927\13-Pasadena Subarea evaluation\Reduction Plan review 2015\Table 1 - Long Term Storage accounts.xls
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ATTACHMENT A



RESOLUTION NO. 42-0108

RESOLUTION OF THE BOARD OF DIRECTORS
OF THE RAYMOND BASIN MANAGEMENT BOARD
ADOPTING A COOPERATIVE PUMPING REDUCTION PLAN
FOR THE PARTIES WITH WATER RIGHTS
IN THE PASADENA SUBAREA

BE IT RESOLVED BY THE RAYMOND BASIN MANAGEMENT BOARD OF
DIRECTORS as follows:

Section1. Purpose.

The Raymond Basin Management Board (‘Board”) desires to implement an
interim solution to slow declining water levels in the area of the Raymond Basin,
Western Unit, known as the Pasadena Subarea with the goal of a reduction of water
produced below 1955 Decreed Rights from 17,843 Acre Feet to 12,493 Acre Feet,
dissolution of remaining Long-Term Storage accounts and increased groundwater
levels. In order to meet this goal, water production reductions will be implemented
incrementally at a rate of 1,070 Acre Feet per year for five years until a 30% reduction is
achieved. Implementation will begin July 1, 2008. Spreading credits will continue to be
applied as In the past and will follow the exact protocol set forth in the Judgment. The
reduction plan implemented by this resolution is not intended to supersede any
provisions of the judgment but is intended as a means to improve water supply
conditions and avoid disputes between impacted parties. This reduction plan has been
developed cooperatively by the water rights holders in the Pasadena Subarea and is
included as Exhibit “A” of this resolution.

Section 2. Findings.

(@) The Judgment of the Los Angeles Superior Court in City of Pasadena v.
City of Alhambra (LASC No. C1323) (“Judgment’) governs management of the Basin.
The Board was appointed Watermaster to the Basin in 1984 when the Judgment was
modified. As Watermaster, the Board has determined that the adjustment in Decreed
Rights in 1955 was based on a snapshot of conditions during the first ten years the
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judgment was in place and represented roughly a 30% increase in allowable production
rights. The re-determination of the Safe Yield in 1855, which resulted in an increase in
production rights along with the adoption of the Long-Term Storage Policy by the Board
in 1893 played a major role in lower overall groundwater levels the Pasadena Subarea
is experiencing today.

(b) The Raymond Basin and the Los Angeles area have experienced below-
normal rainfail for eight of the past ten years, resulting in decreased storm water capture
and runoff available for groundwater recharge.

(¢) Producers within the Pasadena Subarea have been struggling to meet
current demands and manage declining water levels.

(d) The Water Rights Holders within the Pasadena Suberea seek to find a
cooperative solution to over drafting of the Pasadena Subarea.

() The Board, as Watermaster, seeks to establish a cooperative solution to
over drafting of the Pasadena Subarea.

4] The general consensus of the Board that the most effective method of
managing the supply under current conditions is to look at each Subarea within the
Basin independently or semi-independently when developing short-term or interim
solutions.

(g) State of California, Department of Water Resources Builetin 104-6, (June
of 1971) indicated that maintaining the 1955 Decreed Rights as the Safe Yield
benchmark without supplementing local supplies with imported recharge wouild
eventually result in reduced overall storage in the Basin and the Pasadena Subarea.

(h) The Board authorized the Raymond Basin Baseline Study which was
completed on February 2, 2004.

(i) The Baseline Study confirmed that groundwater levels have generally
declined in the Pasadena Subarea since the Judgment was entered into and have not
recovered proportionate to production, even during sustained wet periods.

(i) Stetson Engineers were retained to work with the Board in developing
overall monitoring and management strategies for the Basin and the Pasadena Subarea
based on the findings in the Baseline Study
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(k) A mass balance analysis was done as part of Stetson's work which
indicated that water levels have been impacted by certain modifications to Basin
operations since the initial Judgment was entered into in 1944.

()] Although more specific groundwater level data is required in the Pasadena
Subarea to identify acute impact areas or pumping holes, enough data does currently
exist to warrant immediate action to slow and eventually reverse the overall decline in
water levels.

Section 3. Resolution.

NOW, THEREFORE, BE IT RESOLVED that the Raymond Basin Management
Board will implement the Pasadena Subarea Reduction Plan (Reduction Plan) as
described in Exhibit “A”, attached hereto, effective July 1, 2009. The Board resolves to
collect sufficient groundwater level and production data as to evaluate the effectiveness
of the Reduction Plan on July 1, 2012. The Board further resolves to review the findings
and consider any appropriate modifications or adjustments to the Reduction Plan at its
first regular meeting thereafter. The Board reserves the right to review the Reduction
Plan and consider appropriate action prior to July 1, 2012, should conditions require
such action.

PASSED, APPROVED, AND ADOPTED on JANUARY 22, 2008,

Shan Kwan

Chairman
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EXHIBIT “A”
Pumping Reductions
Pasadena Subarea

The long term goal is a 30% reduction in production of all 1955 Decreed
Rights (Decreed Rights) in the area of the Raymond Basin Western Unit, known
as the Pasadena Subarea from 17,843 Acre Feet* to 12,493 Acre Feet and to
ultimately dissolve remaining Long-Term Storage accounts. In order to meet this
objective reductions will be implemented each year for five years until the 30%
reduction is reached. Spreading credits will continue to be applied as in the past
and will follow the exact protocol set forth in the Judgment. This means
spreading credits must be produced within the same fiscal year they accrue or
the following fiscal year and cannot be further carried over. Producers having
water in Long Term Storage can use these accounts to make-up the difference
between the total required reduction and plus or minus 10% of their 1955
Decreed Right*™ until such time as all of their water in Long Term Storage is
exhausted. Water in Long Term Storage accounts will continue to be subject to
Basin losses and those losses will be applied at the end of each fiscal year™".

Producers who cannot produce all of their Decreed Rights or Reduced
Decreed Rights may lease those rights to other parties. These and other
Decreed Rights must be produced that same year and cannot be carried over
beyond the provisions set forth in the Judgment. Producers will be allowed to
lease excess Decreed Rights and water in Long Term Storage to other producers
but they will not be allowed to “replenish” or add to their Long Term Storage.

Additions to Long Term Storage will be discontinued and individual
accounts will be capped at the June 30, 2008, amount and Long Term Storage
accounts cannot be added to for any reason. Transfer of Long Term Storage
water from the Monk Hill Subarea to the Pasadena Subarea on behalf on the City
of Pasadena will be discontinued at the same time. Spreading credits aside, total
aggregate production from the Pasadena Subarea (including leases) shall not
exceed 16,773 Acre Feet or 17,843 minus 1,070 in the first year and will be



reduced by an additional 1,070 Acre Feet each subsequent year for five
consecutive years to a total allowable amount of 12,493 Acre Feet in any single
fiscal year, until the Basin sufficiently recovers.

The overall Intended benefit received from the 30% reduction will be the
stabilization and eventual increase in groundwater levels throughout the
Pasadena Subarea. It is recognized that the Pasadena Subarea will most likely
never retum to the higher groundwater levels experienced in first half of the
twentieth-century without importation of replenishment water. It is also
recognized that there may be a reasonable operating range higher than current
levels and still lower than early twentieth century levels, which is manageable
until replenishment water is available. For this reason the working group has
established an increase in the Basin of 50 feet above current levels as its initial
goal. The Woodbury Well, owned by the City of Pasadena, will be used as the
key well for the Pasadena Subarea. The level in the Woodbury Well will be
measured at regular intervals by Raymond Basin staff to track the impacts of the
re-adjusted pumping. Initially, it will take at least three years to have any
valuable comparative data.

*The City of Pasadena has 12,807 Acre Feet of total 1955 Decreed Right in the
Western Unit. 4,464 Acre Feet are in the Monk Hill portion of the Western Unit
and 8,343 Acre Feet are in the Pasadena Subarea portion of the Western Unit.
As adopted, this reduction plan applies fo the 8,343 Acre Feet designated as
Pasadena Subarea 1955 Decreed Right and any portion of the 4,464 Acre Feet
of Monk Hill 1955 Decreed Right produced from the Pasadena Subarea.

wAllowable Carryover will remain at 10% of each Party’s original 1955 Decreed
Right and will not be impacted by the agreed upon reductions.

wAny Parly having water stored in existing Long-Term Storage under
Metropolitan Water District's (MWD) Cooperative Storage Program (CSP) can
produce this water beyond reduction limits, if called upon by MWD to do so, with
the concurrence of the Reymond Basin Management Board (Board). This CSP
waler will be accounted for separate from Long Term Storage and will still be
subject to basin losses as determined each year by the Board.



ATTACHMENT J

STORMWATER CAPTURE PROGRAM



Raymond Basin Groundyater
Recharge Technical Analysis -

Stormwater Capture Pro
DRAFT

gram

PREPARED FOR.

Raymond Basin

Management

Board
January 26 2011

GEOSCIENCE Support Services, Inc., Ground Water Resources

De"’ﬂh
. =) . lopment
P0. Box 220, Claremont, CA 91711 | P: 909.451.6650 | F: 909.451 6538 | W i




ysis — Stormwater Capture Program DRAFT 26-Jan-11

R ond Basin Groundwater Recharge Technical Anal

RAYMOND BASIN GROUNDWATER RECHARGE TECHNICAL ANALYSIS
STORMWATER CAPTURE PROGRAM

1.0 EXECUTIVE SUMMARY

The purpose of this report is to present the results for a technical analysis of the Raymond Basin
Groundwater Recharge Project (Stormwater Capture Program). The purpose of the Stormwater
Capture Program is to increase local water supplies and independence from imported water (e.g.,
State Water Project and Colorado River Water) by using existing debris basins to capture and
recharge surface runoff. This project is one of eight individual projects developed by the
Foothill Water Coalition (FWC) and the U.S. Army Corps of Engineers for the Foothill
Communities Water Supply Reliability Study (FCWSRS). The FWC is a local group of water
agencies, which includes the Raymond Basin Management Board (RBMB), which is focused on
securing the water resources by addressing issues related to population growth, drought and

groundwater contamination within the foothill areas of Southern California.

In order to evaluate the groundwater level and water quality impacts from the proposed
Stormwater Capture Program, the existing RBMB groundwater flow model was updated and
refined. A summary of the tools and methodology used to update the existing RBMB model and
to develop a groundwater solute transport model is included in this report. This report also
summarizes the results of basin water level and water quality conditions for 2010 (Baseline),
simulated stormwater capture at specific debris basins (Project 1), simulated surface water
recharge at Eaton Wash spreading grounds (Project 2), an evaluation for improved surface water
recharge at selected spreading grounds (Project 3), and simulated conditions under Project 2 and

Project 3 (Project 4).
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Raymond Basin Groundwater Recharge Technical Analysis — Stormwater Capture Program DRAFT 26-Jan-11

The scope of work performed during this analysis included the following:

« Evaluating and collecting geohydrologic and groundwater quality data from the
RBMB and other water purveyors and agencies within the Raymond Basin;

« Updating and refining the existing RBMB model. The update included refining the
model cell size, boundary conditions, location of horizontal-flow barriers, location of

pumping / injection wells, and converting model aquifer parameters;

« Extending the flow model calibration period from January 1981 through December
2008 to January 1981 through April 2010;

« Providing characterization of water quality conditions within the Raymond Basin for
total dissolved solids (TDS), nitrate (as NOs), and perchlorate for purposes of
developing initial conditions, and for the selection of transport model calibration

targets;

o Developing and calibrating a MT3DMS solute transport model for known water TDS

and nitrate conditions within the Raymond Basin;

« Simulating various predictive model runs for the Baseline Run and Project Scenarios

1 through 4 using the refined RBMB model and solute transport model,

« Summarizing water budgets for subareas within the Raymond Basin for the Baseline

Run and Project Scenarios 1 through 4;

« Providing predictive changes in groundwater levels between 2010 and 2032 for the

Baseline Run and Project Scenarios 1 through 4;

o Evaluating movement of perchlorate from wells with elevated concentrations for the

Baseline Run and Project Scenarios 1 through 4;

» Attending project progress meetings to discuss the flow model refinement, solute
transport model development, calibration processes and results for both models,

assumptions for model predictive runs, and results of the Baseline Run and Project

GEOSCIENCE
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Raymond Basin Groundwater Recharge Technical Analysis — Stormwater Capture Program

DRAFT 26-Jan-11

Scenarios 1 through 4; and

e Preparing draft and final technical reports.

A total of five predictive model runs were made using the refined RBMB model and solute

transport model to assess the potential impacts of the Project scenarios on groundwater levels

and water quality. These model runs include:

« Baseline Run (No Project)

« Project Scenario 1

« Project Scenario 2

« Project Scenario 3

+ Project Scenario 4

The following table summarizes the major components of the predictive model runs.

Stormwater Capture at

Rubio Canyon, Bailey,

Recharge at Eaton Wash

Spreading Grounds from

Improved Surface Water
Recharge at Sierra

Madre, Eaton Wash,

Scenario Sierra Madre Villa and Diversions through
Arroyo Seco and Santa
Santa Anita Dam Debris Devils Gate / Eaton
Anita Spreading
Basins Canyon Pipeline
Grounds
Baseline (No Project)

Project Scenario 1 X
Project Scenario 2 X
Project Scenario 3 X
Project Scenario 4 X X

Based on the results for the Baseline Run and Project Scenarios 1 through 4, the following

conclusions are made:
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Raymond Basin Groundwater Recharge Technical Analysis — Stormwater Capture Program DRAFT 26-Jan-11

Based on a water balance model developed for Project Scenario 1, the potential
stormwater capture for the Bailey, Rubio Canyon, Sierra Madre Villa, and Santa Anita
debris basins is estimated to be 104, 197, 363, and 1,243 acre-ft/yr, respectively, for a
total of 1,907 acre-ft/yr.

Results for Project Scenario 2 indicate that the additional artificial recharge at the Eaton
Wash spreading grounds by diversions through the Devils Gate / Eaton Canyon Pipeline
is approximately 3,054 acre-ft/yr.

For Project Scenario 3, the additional artificial recharge by improving surface water
recharge in the Arroyo Seco, Sierra Madre, Santa Anita, and Eaton Wash spreading
grounds is approximately 427, 887, 419, and 310 acre-ft/yr, respectively, for a total of
2,043 acre-ft/yr.

Project Scenario 4 assumes both Project 2 and 3 to occur simultaneously during the
predictive period (2010-2032). Model results indicate that the additional artificial
recharge to be 427, 887, 419, and 3,091 acre-ft/yr for the Arroyo Seco, Sierra Madre,
Santa Anita, and Eaton Wash spreading grounds, respectively, for a total of 4,824 acre-
ft/yr.

Under the Baseline Run (i.e., No Project) conditions, water level changes in the Monk
Hill Subarea would range from a decline of 10 ft in the central and southeastern areas to
an increase of 30 ft in the northeastern area. Change in groundwater levels within the
Pasadena Subarea varies from a decline of 40 ft in the southeastern area to an increase of

approximately 30 ft in the southwestern area. For the Santa Anita Subarea, water levels

would decline by 30 ft to 50 ft.

The change in groundwater levels by 2032 is predicted to improve (i.e., either increase
more or decrease less) under all four Project scenarios within the Monk Hill, Pasadena,

and Santa Anita Subareas as compared to the Baseline Run.
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Raymond Basin Groundwater Recharge Technical Analysis — Stormwater Capture Program DRAFT 26-Jan-11

« The average annual groundwater storage would decrease 50 acre-ft/yr, increase 150 acre-
ft/yr, and decrease 580 acre-ft/yr during the period 2010 through 2032 under Baseline

conditions in the Monk Hill, Pasadena, and Santa Anita Subareas, respectively.

« The change in groundwater storage during the period 2010 to 2032 is predicted to
improve (i.e., either increase more or decrease less) under all four Project scenarios

within the Monk Hill, Pasadena, and Santa Anita Subareas as compared to the Baseline

Run.

. Results for model-predicted TDS concentrations in Year 2032 indicates that TDS
concentrations in both model layers undergo very little change under Project Scenarios 1
through 4 conditions as compared to the Baseline conditions. Under Project Scenario 1,
there are slight improvements in water quality (i.., decrease in TDS concentration) in the
vicinity of the Sierra Madre Villa and Bailey debris basins due to the lower TDS
concentrations of stormwater captured under Project conditions. Slight improvements in
water quality are also noticeable in the areas of the Eaton Wash, Arroyo Seco, and Sierra

Madre spreading grounds under Project Scenarios 2, 3, and 4.

« Results for model-predicted nitrate (as NO3) concentrations in Year 2032 indicates that
nitrate (as NOs) concentrations in both model layers undergo very little change under
Project Scenarios 1 through 4 conditions as compared to the Baseline conditions. Under
Project Scenario 1, there are slight improvements in water quality (i.e., decrease in nitrate
(as NOs) concentration) in the vicinity of the Sierra Madre Villa and Bailey debris basins
due to the lower nitrate (as NO3) concentrations of stormwater captured under Project
conditions. Slight improvements in water quality are also noticeable in the areas of the
Eaton Wash, Arroyo Seco, and Sierra Madre spreading grounds under Project Scenarios

2,3, and 4.

« Results for model-predicted perchlorate concentrations in Year 2032 indicate that the

perchlorate concentrations in both model layers would not change under Project

TETRA TECH, INC.
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Raymond Basin Groundwater Recharge Tech nical Analysis — Stormwater Capture Program DRAFT 26-Jan-11

Scenarios 1 through 4 conditions as compared to the Baseline conditions.

o Forward tracking was simulated using particles released from wells with elevated levels
of perchlorate, tetrachloroethylene (PCE), and trichloroethene (TCE). Results of the
particle tracking indicate that the groundwater flow paths under Project Scenarios 1

through 4 are the same as conditions under No Project (i.e., Baseline Run).

The refined RBMB groundwater flow and solute transport models are useful tools for evaluating
water levels and water quality of the aquifer systems. However, it is a simplified approximation
of a complex geohydrologic system. The accuracy of a model prediction is dependent upon the
assumptions used. For example, the model assumes that no additional perchlorate would be
added to the groundwater systems from the unsaturated zones. For urban areas, the TDS
concentration was assumed to be 25 mg/L (precipitation’s concentration) plus an urban
increment of 250 mg/L and then adjusted by a factor of four for concentrating effects. These
mass-loading assumptions may not represent actual conditions due to the lack of field data. Tile
model simulations were not expected to predict the future TDS, nitrate (as NOs), and perchlorate
concentrations with a high degree of accuracy. Rather, they were intended to allow relative

comparisons between the Baseline Run (No Project) and Project Scenarios 1 through 4.
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