| The Source Groun, Inc.

CONFIDENTIAL
ATTORNEY-CLIENT PRIVILEGED

March 8, 2004

Ms. Janet Goldsmith

Kronick, Moskovitz, Tiedemann & Girard
400 Capitol Mall, 27" Floor
Sacramento, California 95814-4417

Subject: Pump Testing Report
El Sur Ranch, Point Sur, California

Dear Ms. Goldsmith:

This Pump Testing Report has been prepared by The Source Group, Inc. (The Source Group)
to present results of pump testing activities conducted for El Sur Ranch (the Site) during the
week of February 16, 2004. Pump tests were performed on two agricultural supply wells
located within Molera State Park adjacent to El Sur Ranch. The purpose of the pump tests was
to document operational parameters and limits under different pumping scenarios in order to
determine pump efficiencies and provide additional data for the ongoing water use evaluation
being conducted by El Sur Ranch.

BACKGROUND

The EI Sur Ranch is located north of Big Sur and adjacent to Molera State Park (Figure 1). The
portion of the ranch where the pump tests were performed is pastureland just north of the Big
Sur River along the Pacific Ocean (Figure 2). Two agricultural supply wells are used to irrigate
the pastures as necessary. The initial pump (old pump) was installed in 1955. It is a 60
horsepower centrifugal suction pump capable of irrigating all of the pastures. A second pump
(new pump) was installed in 1983 to irrigate the lower elevation fields because the old pump
was not as efficient in that configuration. The new pump is a vertical turbine pump with a 50
horsepower motor.

As part of an ongoing water use evaluation being performed by El Sur Ranch, The Source
Group was contracted to perform pump-testing activities on the two pumps for the following
purposes:

e Determine overall pumping plant efficiencies for each pump at normal operating
conditions in each pasture;

e Document well yield for each of the pumping conditions; and

e Determine flow rates vs. power usage for each of the pumping conditions.
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Originally, it was anticipated that pump curves for each pump would be available and theoretical
flow rates and pump efficiencies could be calculated based on pump curves, motor size, and
calculated head losses. As information was gathered; however, it was determined that accurate
pump curves were not available because of various pump, motor, and impeller modifications
performed over the years. Additionally, the old pump is operated at a constant pressure to
prevent cavitation, rather than varying pressures caused by natural elevation changes and
piping losses. Because of these reasons, basic theoretical calculations were only performed for
verification purposes on the new pump after the pump tests were performed. Using the actual
flow rates, elevation gain, and theoretical pipe losses, actual backpressure readings were
checked against theoretical values to verify they were in the range expected.

The following sections of the report detail pump testing preparation and field activities performed
to gather necessary operational parameters.

PUMP TEST PREPARATION

Before mobilizing to the Site to perform the pump tests, ranch personnel were contacted to
discuss typical irrigation valve configurations, and the physical layout of the irrigation system
was analyzed to determine test valve settings for each pasture. To better visualize the piping
systems for the two pumps, the site plan layout and topographic contours were used to prepare
an irrigation piping profile drawing (Figure 3). Using the figure and information regarding typical
numbers of valves open for each pasture, pump test scenarios were devised to collect flow,
pressure, and power use information for each pasture.

In addition to developing the pump test scenarios, an agricultural pump testing contractor
(Wayne Cooper Ag Services) with necessary flow measuring equipment was brought in to
collect operating parameters during the tests.

PUMP TESTING

Once the pump testing scenarios were established, the pump testing was conducted. On
February 17, 2004, The Source Group and pump testing contractor met on the Site with ranch
personnel to perform pump tests. The pump testing scenarios were discussed, and equipment
set up and initial valve configurations were prepared. Pump test locations are shown on Figure
3 and the valves that were open during each test are shown in Table 1. Data collection for each
pump test included the following:

o Pasture or pasture area being tested;

e Valves open during test;

¢ Standing water level in well prior to test initiation (feet);
e Water level in well during test at equilibrium (feet);

e Discharge pressure (psi);

e Flow rate (gpm); and

o Kilowatt input to motor during test (KW).
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Using this collected data, calculations to determine the following parameters were performed:

e Drawdown in well (feet);

e Discharge head (feet);

e Total dynamic head (feet);

e Well yield (gpm/ft of drawdown);
e Acre-feet /24hr;

e HP input to motor;

e KW-Hr/Acre-Foot; and

e Overall plant efficiency.

The collected and calculated data are presented in Table 1. Provided below are specific
activities and information gathered during the tests on each pump.

Pump Tests on Old Pump

Pump testing began with the old pump to the furthest pasture from the pump, the upper north
pasture. Valves 1 through 6 were opened and the pump was started. Initially, it was thought
that pumping to the north and south pastures created enough backpressure that the pump could
operate fully open. After discussing pump operation with ranch personnel; however, it was
determined that the flow needs to be restricted at the pump discharge to maintain pump suction.
This is the case for all pumping configurations for the old pump.

Flow, backpressure, drawdown, and power usage data were collected for the initial test, prior to
moving on to subsequent tests. Tests for the old pump included two tests at different elevations
in the north pasture, two tests at different elevations in the south pasture, one test in pastures 1
through 4, and one test in the pump house field. Valves that were open during each test are
listed in Table 1. Because the old pump is operated at a constant backpressure to allow
continued operation, rather than pushing against different heads, the pumping scenario results
are very similar. Overall plant efficiencies were measured between 58.8 and 63.1 percent.

Two additional observations were made during the old pump tests. Because the pump is
operated at a constant backpressure, opening individual alfalfa valves further to wider open
settings has little effect on flow rate. Also, it was noted that if the old pump is used to irrigate
the pump house field, which is reportedly infrequent, plumbing modifications made when the
new pump was installed in 1983 require water from the old pump to be pumped up to the lateral
between pastures 4 and 5 prior to flowing back down to the pump house lateral. This piping
configuration is different than the configuration prior to 1983.

Pump Tests on New Pump

After completing the pump tests on the old pump, tests were initiated on the new pump. Unlike
the old pump, the discharge head on the new pump affects the pump operating parameters.
Tests on the new pump included one test in pastures 1 through 8, and one in the pump house
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field. Valves that were open during each test are listed in Table 1. As expected, flow rates and
drawdowns were highest when pumping to the pump house field (lowest discharge head), lower
when pumping to pastures 5 through 8, and the lowest when pumping to pastures 1 through 4
(highest discharge head). Overall plant efficiencies ranged between 63.4 and 67.7 percent.

During the tests on the new pump, valve configurations typical for irrigating each pasture were
used just as when testing the old pump. An additional test was performed in pasture 4 to
determine the effect of opening the alfalfa valves to wider open settings with the same number
of valves open. The effects were negligible.

RESULTS AND CONCLUSION

Data collected during the pump testing activities were entered into a data spreadsheet that
calculated required information for pump performance analyses. The pump testing results are
provided in Table 1. During each pump-testing scenario, care was taken to operate the
irrigation valves in a manner that was consistent with standard practices at the ranch. Data is
provided for each test performed, and will allow an evaluation of water use in relation to power
consumption for each pasture at the ranch based on current irrigation procedures.

This Pump Testing Report has been prepared by The Source Group for use by representatives
of the El Sur Ranch. If you have any questions regarding the information provided in this report,
please feel free to call us in our Pleasant Hill, California office at (925) 944-2856.

Sincerely,

The Source Group, Inc.

MALSHA— 1) e

Matthew C. Sutton, P.E. Paul D. Horton, R.G., C.HG.
Senior Engineer Principal Hydrogeologist

Attachments: Table 1 — Pump Testing Results
Figure 1 — Site Location Map
Figure 2 — Site Plan
Figure 3 — Irrigation Piping Profile and Pump Test Locations

Pump Testing Report.doc “IE Slllll’ﬂe EI‘IIIIII, |Ill}.
ESR--3



"au] ‘dnesy e3ines oyl | Jo | abeyq
“joefoud uo Buppiom jsipeweiBbojoyd woy Bupaquinu aajeA paai@das oym "au| ‘Buikening pueT uassnwsey Aq papiaosd ainby woy uaxe) Buaquinu aAleA ppo b
*%Q -/+ 24 0} Jousa [enuajod pajew)sa Jojoenuod Busa) dwng
'S90UEII|O} UILIM B13M SjuBWaINsESW ‘YBnoy) 153} Buunp juswdinba Jo soisoubeip uo paseg ‘sjuSWAINSEAW dJel MOL 10} UOIISS 153} liNeIPAY J00d ¢
*sieah snoinaid woy spodal ise) dwnd uo Y17 [ejo L, pajeqe] ndul ejep o) spuodsalios pesH dlweuAq [ejo ] -
‘s1ead snojaaid woyy spodai ys9) dwnd uo Jene abieyasiq, pajeqe] indu) ejep o} sapuodsaliod pea abieyosiqg .
*}$8} Yoea Joj syndul painseaw sajouap Buipeys
sinoy ¢z Jad J98j-a1o. = Iypz/4y
1004-210€ Jad INOy-iEmopy = Jv/-H-MM umopmelp 4o jooy Jad ajnuiw Jad suojjeb = ywdb
Jamodasioy = dH ajnuiw Jad suojjeb = wdb
Hemojy = MM your-asenbs sad spunod = 1sd
:S3JON
%¥'€9 9'0LL 8¢y 6°'lE 6’9 2062 0°/9G1 9'89 v'SS 0've 'S 2€l 8, SGe-lve 8l plal4 @snoH duwing
%C'L9 L'egh Vv 6°0€ 09 6992 019l 608 089 §S'6¢C 1'g 6¢CL 8/ ZL1-86 L 8 ainjsed|
%0°L9 0'sclL 6'6€ 8'6¢ LS L'v92 o'y62L 618 269 0°0¢ 6y 1721 8L ,08-2G1 9l L ainjsed
NYACE] el ey 8'0¢ 6°'S 1'89¢ 0°'SveEL o’l8 089 §'62 (4] 0'cl 8L zle-eoe St 9 alnjsed
%L799 1’52l voy L'0€ 8’ ¥'092 0°coEl 0Z8 2’69 0'0€ 0 8¢Cl 8L yhLb-92€ 14 G ainjsed
%E'S9 6,51 0've 'se 6'¢ 1’062 0'Cl8 8’001 006 0'6€ 0'e 801 8L LS¢-Lve €l ¥ ainised
%L L9 14141 1'se 292 (a4 0'08¢ 02s6 686 L'/8 0°'8€ Ve <Ll 8L Sleele 43 € ainjsed
%129 2'0G1 €'GE £92 a4 8'8/2 0'8¥6 6°86 yAVA] 0'8g Ve %% 8L €yl L ¢ alnjsed
%¥'L9 66Vl 9'Ge ek 1984 2'€8¢e 0°€96 6'86 1'/8 08¢ Ve 'L 8'. 8G-Lv ol | ainjsed
(%) (AYHH-MM) (dH) (M) (14 ¥2/4V) (wwdb) | (wdB) [ (08)) (10ay) (18d) (1034) (3004) (1094)
Koualog 3004 10100 10]00 1y PISIA [IPM ajey peaH peaH ainssald |umopmeiq [jana1a3ep| Jo3em uadp [saqunpy dwind maN
jueld ||e12AQ -2IOYH-MM | 03Induj dH | 03 Induj py | pzpeed-aioy mol4 olueulq |eBieyasiq | abieyosig Buidwng | Buipueys | (s)eajep | 31soL
IejoL
S1S3l dWNd MaN
%v'09 1'8€2 129 L'0S 0's yvel (x4 498 'ovl o'vel 0'¥S S8 (=1% G §Ge-Lyve 6 plald4 asnoH duing
%885 15474 029 6°6% 6% Leel 00LLL 9oL 9'vZl 0'vS ¥'8 091 el LSe-1ve 8 ¥ ainjsed
%¥v'09 6°,€C €79 20s L'S £9¢l 0'syLL 9'0vl 9'vel 0'¥S '8 09k 9L Sle-ele L € ainjsed
%909 [AVAY4 0°29 6'6v ] JAVAA oerllL Sovlk ch74% 0'vS €8 6°GL 917 A% 498 9 ¢ ainjsed
%119 9'GeT 8'/9 §'0S ] (A1 059l L Loyl h74% 0'vS G'8 3°]3 9/ 8S-Lv S | ainised
%965 vive 8,9 509 0's v'sel 0°LELL X148 9vel 0'¥S '8 09l 9L 112-112 14 JamoT alinsed yinos
%S'6S 9'Lve ¥'.9 €09 0’ SveEl 0°0ELL 9oVl 9'velL 0'¥S '8 091 9L 60€-90€ € Jaddn ainysed ynog|
%985 9'sve 5’89 (] 0's 6°CElL 0°0€L} L'ovl 9'vel 0'vS S8 L9k 9L L€ 4 «8. ®Inised yuoN
%1°€9 8'/2¢ 6.9 2'0S €' S'svl 0'802} sovl 9'vel 0'vS €8 6'StL O/ 9l 3 WV ®Inised YUoN
(%) (4VHH-MN) (dH) (1) (4 vz/4v) (ywdB) | (wdb) [ (303y) ,(03y) (1sd) (1094) (109)) (393y)
Kouarowg 3004 lojoly 1010\ 1y PIIA [IPM ajey peaH peay ainssald |umopmelq (jona 1a)ep|  Jajem uadQ [1aquiny dwing pjo
jueld |[e19AQ -319YIH-MM | 03 Indu] dH | o3 Induj mY | pzpeag-aioy mol4 olweulg |abieyasiq | abieyosig Buidwng | Buipuels | (s)eajep | 1sal
IejoL
S1S31 dWnd 410

A393TARd LNIITO-AINYOLLY

TTVLLNIAIANOD

BILIOfED NS JIod

youey s |3

s)nsay Hunsa) duing

I a|qeL

ESR--3



WY S
E P s
R LY e,

g g P
G e

-

=P =
el o
f >

K

3 NS
x:;‘"- v.'ﬁ-ﬂ«k&\ ’
Ho o

. 3§

>

SOURCE: U.S.G.S. 7.5’ QUAD SHEET

‘{ POINT SUR, CA

\‘\
T b
— : DATE
,@ SITE LOCATION MAP 02/20/04
> LOCATION SCALE FIGURE NO.
The Source Group, Inc. EL SUR RANCH T T
3451—C Vincent Road POINT SUR. CALIFORNIA o 1
Pleasant Hill, CA 94523 ’ SCALE

ESR--3



F4 _ 100-¥S3-10 SH aa ¥0/61/2
"ON_33N914 "ON_123rodd A8 ‘ddv A8 "¥@ 31va

INYN 3714

VINYOHITYD ‘d4NS LNIOd 1334 NI 37V0S

NV 3lIS 00GT 05
HONVY 4nsS 13

[}
3vos

€ZS¥6 VO “T1H INVSYI1d
avod IN3ONIA J-1GvE

"au] ‘dno1y 33.1nos ayL

ESR--3

- O : %
s .\qu\ ZE2 = vy —

/o 3
e SOH e NoUNZzy
. . .
P 0Lz =5y

’,
..JO A 9348 b
.“

.uWﬂw.R =/
6=
TSV Hip0s

devdduadan

SABIANNNINANAAANS.

aduudis
..-.n...m.n.-mlu

"ONI ‘ONIAIAYNS ANV NISSNASVY ‘434

DITCH

o \Addadaasad \’!JJ

INO ON  AVMHOIIH | FLVIS

VINYOLAITVO

‘SINTVA NOILV OIS =

QHOITH 4O INFWISYT = e

WAYWHINIE 88 GAVN V NO 03sve
YV SYNOLNOI GNV SFAVYHI LOdS

"ONI ‘ONIAFAYNS ANVT NISSNWSVY

‘A8 AIAIN0Yd ONIAININS

‘NOILSINO NI IATVA FLISOJO SI NOILVATTI

STOUNYTS ONIdVIWOLOHD TVIMIY AS AIAINOYd

SINTVA NOLLYOINYI NO SIAV9 LOdS

STLON




SH aa ¥0/61/2

100-4S3-10 £ ueuoy ins 3
n "ON mzbo_u_ ON_193roNd A8 ‘ddY A8 ‘¥a 3iva e INYN 3714
R .._uq_z INVSY3Id of
V0¥ INIONIA 9-IGkE 3
SNOILVOO1 1§31 ANV VINYO4ITYD ‘NS INIOd 1334 NI_3TvOS . w
14O ONIdid NOILV DIl N i Juj ‘dnesy a3ines aylL @: f

HONVY dnS 13

JIVIS TVINOZINOH

SNOILVI0T LS3L dANd T13M M3N @

Q
MNW S SNOILYO07 1S3L dANd T13M Q10 @
s

bs%: b& ‘ON39T1
ol
0z
0g|
or,
0s @1314 3SNOH dWnd
- /IL@J : i TTIYT LR T £ 3unsvd g Junisvd
(74 vy S u&:.—IMQL @ r.he s
08 /“\- ) _ ‘r/Nu&:hmv.m. - w&!E.ml(.m
06 S ¥ 3nLsvd € JnSYd__ 7 o e
> ) /ﬂm' - il i @ @ Vr\U o, e @ «8u 3UNISVd HIYON

r {8 KV : %}i@

oLt
oz

«Va JUNLSYd HION






