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To: Bob Campbell. SDCWA
From: David Sunding

Subject: Observations on Land Allocation and Water Use in Imperial Irrization District
Relevant to the Desien of 2 Fallowing Program with Minimal Third-Party Impacts

Date: May 21, 2002

Overview:

s requested, [ have condueted a preliminary investigation of the economic impacts of a
tallowing program that would ransfer 300,000 acre-feet of water annuzaily from Imperiai
Imigation Dismiet (“IID”) to the San Diego County Water Authority (“San Diego”) and
the Coachella Valley Water District ("CVWD"). Ihave also explored the related
question of how 1o design the transfer program to minimize direct and indirect (or “third-
party”) impacts. Iam convinced that it is possible to design the water transfer program in
2 way that would have minimal impacts on the Imperial County economy. almost
certainly lower than the amount of money that San Diego has proposed to pay 11D,

In reaching these conclusions, I have reviewsd various economic analyses of the transfer
program, including those prepared by CHZMHill and the Bureay of Reclamation. [ have
reviswed public information on eropping patterns within IID, market prices for these
crops, and costs of production; I have alse conducted a series of telephone interviews
with experts on these subjects. Int preparing this memo, [ have also reviewed the
estimony of Dr. Rodney Smith, IID’s cconomie consultant, on the economic impacts ofa
fallowing program on the Imperial County cconomy. Dr, Smith’s testimony overstates
the impacts of the fallowing program for 2 number of reasons, the most basic of which is
his confusing of the average value of water used in IID with its margingi value. Ireturn
to this point belaw.

My own conclusion about the ransfer program is more eptimistic than Dr. Smith’s: the
proposed transfer between IID and San Disgo can be implemented by fallowing in a way
that would cause very modest thivd-party impacts in Imperial County. This assessment of
third-party impacts is consistent with the performance of other water transfer programs
based on interruptible or rotational fallowing (inciuding the MWD-Palo Verde transfer),
and is consistent with past, natural fluctuations in the intensity of agricultural production
in Imperial County that are unrelated to water transfers.

Data and Methods:
I have constructed 2 data set covering 18 major crops grown in ITD. These include field,

seed and vegetable crops and reflect the overall range of crops grown in the Distriet.
Acreage figures are for 2000, yield and price figures are “typical” as determined by UC
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Cooperative Extension personnel. Taken together, this sample of 18 crops accounts for
over $600 million in annual sales and nearly 500,000 acres of irrioated lznd within IID,
Table 1 summanzes the crops comprising the szmple — they are listed according 1o total
revenue.

I also gathered data on water use per acre, which is generally available from published
UC Extension reporis. For some crops, 1 supplemented published mfarmation with
telephone interviews with UC Extension and County Agnicultural Commissioner’s office
staff,

Crop revenue is one good measure of the toral contribution of agriculture 1o the regional
economy. Sales includes both farmers’ profit (which is their income} as well as the costs
of production (which is income to the segment of the community eaming their income by
selling inputs — including labor— to agriculture). It is worth asking whether water applied
L0 S0me Crops gzmeraiss more economic benefit to Imperial County than applying water
to other crops. I so, then these less-productive uses of water should he targeted by a
tallowing program.

Table 2 ranks the crops in the sample according to the amount of revenne generated per
acre-fool of water applied. As is typical of agriculture in the western United States, there
is 2 large variation in terms of value-added per acre-foot of water gpplied. At the low
end, three field crops — sudangrass hay, alfalfa hav and wheat — generaie less thar 5200 in
sales per acre-foot of water applied. Together, these three crops account for 67% of the
water used by the crops in the sample, but generate only 23% of total farm revenues.

At the high end, a smzll number of vegetable cTops — broccoll, onions, watermelon,
cauliflower, carrots and lettuce — use just 10% of the water, but producs 40% of farmm
sales. Clearly, a large fraction of the water used in IID produces only 2 small share of
total value. If the fallowing program were 1o targst the least productive water, which s, I
believe, an attainable goal, then 300,000 acre-feet of water could be freed up with a
reduction in farm sales of just over $26 miilion annually.

Because a farmer’s cost of production is income to those businesses and individuals
supplying fam inputs, it is of interest to measure how a fallowing program might Impact
costs. Table 3 ranks crops according to farmers’ investment per acre-foot of water used.
Interestingly, this ranking is nearly identical 1o the ranking based on revenues per acre-
foot. Again, sudangrass hay is at the bottom, followed by alfalfa hay and whear,
Together, these crops use 67% of all the watsr in the sample, but generate only 30%, of
Income to input suppliers.

There is another resson to consider cost of production. Some have argued that a crop like
alfslia or sudangrass hay is grown not just for its ewn sake, but also because it improves
the productivity of other crops. This i§ a common argument, and there is 2 kernel of truth
wit. In fact, many of the lowest-value crops in the sample actually lose money in a
typical year, suggesting that farmers receive benefits from them that are not reflected in
sales figures. However, the returns from producing a crop should be in proportion to
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their cost of production — that is, in an sconomic equilibrium, there is an expected rate of
return over the cost of production that is equal for all crops. Bui the ranking of crops
based on cost of production per unit of water use is almost exactly the same as the
ranking based on revenues. Thus, sudangrass hay, zlfalfa hay and wheat are still the least
productive craps in the sample, even considering their potential beneft 10 other CTOpS
grown in the rotation.

Figures 1 and 2 display some of the information contained in Tables 2 and 3. Figure 2
plots the cumulative revenue generated with warer applied in IID against the 25-degree
line. The purpose of showing these two lines together is to illustrate the size of the error
fTom assuming, as does Dr. Smith, that all water generates the same amount of economic
benefit per acre-foot. If that were the case, then cumulative revenues should just be equal
to the 45 degree line — x% of water used should generate x% of sales. What this analysis
shows is the large disparity between the average and the margimal value of water in IID.
The goal of the fallowing program should be 10 target the margipal water, or the water
producing the least value to the Imperial County region.

[ should also note that adding crops ra this anzlysis only strengthens its conclusions, A
large numiber of crops are grown in [1D, literally dozens. The crops not included in my
analysis (e.g., dates, lemons, honey, ete.) tend to be higher value than manv of the crops 1
have considered. Adding more crops fo the caleulation of Water use vs. revenue, for
example, will only reduce the proportional cantribution of field crops. In this way, the
distinction between the average and marginal value of water in 1D is even greater than
shown here.

Another valid measure of community impacts of fallowing is the number of lost jobs. To
nvestigate this question, 1 examined data on Imperial County emplovment and the
number of acres n production in ITD fom 1984 to 2000, Fisure 3 plots the progression in
acreage and employment during this period. While both trend upward, there is no
apparent relatonship between acres and emplovment, and a more formal analysis shows
that there is no statistically significant relationship between them.

Perhaps more illuminating is Figure 4, which shows the percent change in acreage and
employment from 1984 to 2000. Again, there is no apparent or statistical relationship
between these series.

The sxplanation for this finding lies in the low-intensity nature of field crop production
and in the nature of the local labor market. The most marginal crops are those that have
the lowest costs of production ~ a fact that is verified by comparing the rankings of crops
based on sales and costs per acre-foot of water applied. The most marginal crops use the
sast amount of labor, and if they are the onss targeted for fallowing, then there shonld be
only & small number of jobs lost as a result. This factis confirmed by the experience of
the MWD-Palo Verde fallowing program, whers fewer than 30 Jobs were last. Further, if
a farmworker loses his job as a result of fallowing, it is still possible for him to obtain
employment elsewhere in the local economy — although perhaps at a lower wage.

1
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Implications for the Fallowing Program:

While preliminary, these results Suggest that a fallowing program can be designed in a
way that there would be only minimal impacts on the local economy. In fact, the amount
of money San Diego has proposed to pay to 11D seems more than adeguate io cover the
direct and third-party impacts of fallowing. The key to designing a successfal program is
to target the least productive water for transfer to San Diggo and CVWD.

How can this be accomplished? I believe that the answer lies in Tables 2 and 3. In
particular, because the rankings of crops based on sales and costs are so close, the
ranking of crops in terms of profit per aers-foot of water apphed should be very similar,
This result is important because profit is the measure of value used by farmers
themselves, who are, after all, business owners. If the fallowing program is market-
pased, that is, 1F 11 is designed in such a way thar farmers bid for the o ght to sell waier,
then they will curtail egrowing the ¢Iops generating the least amount of profit per acre-foot
of water applied. These are precisely the crops that contribute the least to the local
cconomy. In this wayv, 2 market-based fallowing program is consistent with minimizing
third-party impacts.

For an auction concspt to meet San Diego and CVWD's needs, it would hava to he
designed in such a way as to ensure that IID would, m faet, transfer 300,000 acre-feet.
There are several ways in which this could be accomplished. One possibility is to auction
long-term contracts in which a farmer would bid for the ri ght to transfer x% of his water
in exchange for Sy per acre-foot each time the option is exercised. The frequency which
San Diego and CVWD could make a call on the water (say, one year ourt of five) could be
determined explicitly and up front.

An auction of this type would alse need to be designed in such a way that growers are not
able to “game” the systen1. This problem frequently arises with anctions and can be dealt
with by careful design. For example, a simultaneons second-price auction provides
powerful incentives for ruthful bidding. Auctions of this type are common in markets
for bandwidth and electricity generation, and have a proven track record aven in
situations involving billions of dollars and highly sophisticated bidders, Clearly more
work needs to be done with respect to auction design, but I believe that thers is every
reason to expect thart an zuction can be applied suceessfully in this case.

It may also be desirable to augment an auction with a point system that gave preference
t0 growers operating on the periphery of the District or in certain dareas where farming has
minimal third-party benefits. A grower’s decision to fallow ean umpact his neighbors if
for example, it increases conveyance costs within the Distrier. These factors can be taken
into account when deciding which bids to accept.

There are other, even more innovative ways that markets could be harnessed to minimize
third-party impacts from the proposed water transfer between IID, San Diego and
CVWD. Another possibility would be for 11D 1o agree to reduce its aggregaie deliveries
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by 300,000 acre-feet annually, and this water would be transferred to San Diego. The
remaining water would then be allocated to District members an a per-acre basis, which
they could then Tade freely within the Distriet boundaries. This solution would provide
assurance to San Diego and CVWD that they would receive their agreed-upon amount of
water, and would alse encourage the more efScient use of water within I1D.

Creating & water market within 1D would, in a sense, combine the on-farm conservation
and fallowing approaches to the transfer program, with the distinction that farmers would
decide for themselves how best to conserve water. Given the opportunity to sell to other
IID farmers, some may indeed choose to fallow. Others may decide to improve on-farm
water use efficiency and sell some of their entitlement.

A man advantage of this approach s that it would, in all probability, remove third-party
LMPActs a3 4 semous issue. In fact, | would argue that crop output in [ID would probably
Increase as a result of the water markert, and that the transfer program would produce
third-party benefits. This solution would also eliminate the need for monitoring of
fallowing, and would avoid the question of how much water was actually conserved by
fallowing (i.e., would the ground have been fallowed anyway, as some fraction of 1D i<
I any given year).

Of course, return flows to the Salton Sea would have to be monitored under this
approach, which they will have to be in any case. Note, however, that creating a local
water market gives resource managers an additional option — if retumn flows are
msufficient, perhaps they could enter the IID water market and purchase the required
water from willing sellers for release into the Salton Sea. This is essentially the approach
taken by state and federal agencies in their creation and operation of the CVPIA
Restoration Fund and the Environmental Water Account underway in the San Joaguin
Valley,

Clearly, more work remains to be done to design a fallowing program tha: works for San
Diggo, CVWD, 1ID and residents of Imperial Couaty, Burl am quite optimistic that such
a program exists, and am sure that the best fransfer program relies on market concepts.
The marginal cost analysis deseribed in this memo shows that if farmers themselves
1dentify when, where and how much to fallow, that they will curtail the activities with the
smallest benefit 1o the regional economy. Like any market, such a transfer program
would need to be carsfully monitored 1o ensure that it is not abused, and thar it i mesting
the goals of all participants. But there 1s ample evidence that a market-hased fallowing
DIOETAm can work.

Ly

F-232




iy
L=
Ty
(=1
[ ]
-
[

T-8819

I-B58-522-6502

WL

From-S{C

r3%am

g

o]
]
i

wy
i

ay-

86466} Lzol

an urpaosnpoud sdois Jofepy

LATEYL

CUEWLL DS (HH I GEL'Eh b JEompapLnyg 9z BY LR SAQLVLOH

GELOFLLS BE0 LY £ L TH 006Gl E 5L} 0e Gl SNOTINHI LM

OR'9L9'E £LEd q'k BGaE BEZEES 5B 01 005 BEZ HEO'L NOLLDD
HLH Ml AR FEO' 1S 7 L5 4714 s FLf Fast ol QZEE WY
0E'ELF'S |8 2A51 ¥ IFFart Qs SUGPRI-IES 597 064'g WHOD 133Mms
ERCERE'S G bl Gz lees PL A A1 sUn) ane EOE ' LzHMm
BG2'Z60'6 LS B0 1 t 9a8'rE G004 o gz 655 o8 HAMO TNV
OFE'RLG'G L 66k4 tH LEGTEH UERgE wnbe peo o og 1L an0's SNoYHYLEY
SHE'GLL Gal bl o EEE'HY Grog YIRS M| 05 A Zeo'a SMNOING
RER'ERL028 B g BEES ZLLeL L) ARE 88459 AVH SSYHMONYONS
08 | 2 G eed 108 GLE GLEaY Ana UopEDd 0 g8 (Wi b | SN0 LNYD
SARL0L'GED (%% e G207y Bl LopED | g2 [Fr A EO8'EL 000N
PRV H 3 el T e g g 120'ss LS UOIRD (g ZH06 FONLLE OvEH
B0 IRE RES E55° LY E B65'1E 5as SUOHED ‘1) g EER 2601 FONLLAT 430
(ATORa Eete oty gaee 24 005% {0 06% SHD) il BLL'SG H SSYHDNYONWETA
PaL DR RGOS Gaed g LM B5 0 s00) L0k OEE'EE 51398 H¥YINs
DRZ'CEZ 443 CLELE g LR S SEGE SHIES 4| 06 vER GaEEOL SLOHMYD
LIG'EREOLLE oY g 28908 Gnad S0 bR L AETELL B B ke

ANNIASH WLO I ANNI AL HDVESN S LAY DVERNNIATE LIND/ADIE SLIMN nRE SR dONHD




P.O10/013

T-333

1-B5B-522-567

i)
i

From-%

02:3%am

it

200

ay—id4-¢

¢

%th01
W66
ShIE
it
Yt
55
e
06
i
%
%0
a0
%6t
%l
St
e
e
¥l
%0

el
TEG
Wl
HEL
Talld
Wl
ek
b
okl
kb
H0G
Yl
HhE
B
WL
pi
WER
afe

0

Woni O9L00 1288 eentLan'e (FATHR i Len'ss EATINT 201137 Gy
VAT FOR'ERO LG5S ZpaDes'? hG L £ BG5S ahk'a | ADNLLIT AT
%td EHE'RYR'EELT  up'BYRT PN | GLE YL SE6'1 SLONHYD
EE TOL'ERI'EGRE slvoRl'E 160°Le ¥ GEE'E byl HIMOTANWD
S0 brbLS0EEE  S00'RALT FEN'EE £ FRIEL GLE'E SMOTIW HIL YA
Tabd UEZ'LLE'GKE  0A0NLALE coad g'F EEE'PS 2 SHOING
W VOE'LEL'ROPE  LIRERL'T 05i% [ Sen'eh £0B'EL 10208 |
P08 GIVEZORIEE 1020607 L1a% A H L pE0'y | SN0 1Y LMY D
%im BOZIMOVEES LA Agad '3 DLE'ESE g6L'0 WHOD 193Ms
il BREAOMES LRl bESE P G7ZLEg HGLE SACLINAC
bl FOLERG' LIS S lon'e B S B LGR'Es ann's SNEHYASY
S50 HGL GUE' LGRS lEplog' nees G WIHE GGG 1 SEVHOVONNYIE
W YUE'EEE BivEER) Ghes q w0 GEE'EE S133d Yvans
Wt VEI'LODERIS  Geglasy') Gz z 15 25E'p2 Q338 Vv 1Y
B0 GRUBRPDALS  S2E°09') £IEs o'p A56L #2001 MOLLOD
Yl BRR'ADEGOLE  BG0'Zoo') brid 5z L9ES LHE by L%IHM
el SOTOMIPELS ZRELGEL anLe G Aeag L AH WA
Tt ozeEel'9es OE6'R2E W g BEES 29L7GH AN SEVHDNYONS

"o
901830 5y NIATH % WND I 1WA % N0 NG WINT N HALYAN WNDAVINNIAIHHIVIEN B0 LY bW NN AT GOuoY 0MD

1004 010y aod pnusaey Aq sdoin jo Bupuey

=1l




Ll

I-658-522-5562

From-3DCHA

13%am

13

i

By=24-200

L

S0 TalH1D AL PARpHIELLS BLH LT GTE L E £ Qg Glo'z SMOTIRHALYM
Saan| GG WAL RGO 02T EIG'DLE'Z BEL LY [ BRL'SH GHEEDY A0NLLI AV
WHEH YL bl A S ] el G GLZR Gla'ls £ 1551 Zi0'G SONLT) O%EH
UG B ShdE AROL0ES0ES EOE'E5E'Z ¥z Bi'E fE0E SE6'91 SLOHEYD
Yats Ywrd G ORFREEGE5E ZEVRRLE VA0S e LS BEL Moa0Ha
WEG hGh WA WHIELD b EIROFLE L2 LR g TZO'pE ALY SMOIND
Wie gl AL FECZRO'OpES ELOELLE ZHaT [ GEGEE pat HIAMO WD
ol fied1s Sl LERREE GivY 157360 S6A% GLE LOEEE bz ! SN0 ENYD
G AR AT EEEENE'0A03 (AR s GEig ] (0GB'2% 3 [ MEOD LTSNS
a3 Sl L rA SER'EIN'0DES LIE'RRD'E GEfE i FARR (MG ETVOW Y BN
Ut Wil P b REO'GELS FEO L0 Gk Ir paL e [ SECLY L0
Gt L ] SLO'GGE'SZES LENLAG" EAd e GORE GAL'GE A SSYHEYONK SR
Y AT WEiL DR SR rHas GLV'BER') GiES H LI SHE'ER 21338 HYSEINS
b s WER AR HHECIM R RO GLE G BEE LY S20°0) NOLLOD
s kA Shild PELEFGOES EEb 110"y Bl TA & L Z9E'VE ARSI
40 L0t S0 ORG'LL G 0Eg BED a5 $01% 52 GupE E0E b LYSIHA,
e HdT e CEFPENGALS FA =l ivid Gy GLES bAEEIL AYH 9wV
il % Tkl CREvE'oEE OLE'HEL arlg 5 (SR HRLGE AVH SEYHONYONS
ik 5 0

DR G IWLSIAN] 5 Fel T2 LW % NG TRLSIANT VIND T B LY ATRHR

VILINSPLS AN S OVESN HI NI INSWES AN SS00v

loog aiay sod Juaunsaauf Ag sdoss jo Bupjuey

v 2EvL

Tl




POIZ/AIS -z

T-838

i-858-522-8562

From=S0CHA

Wey-24-2002 09:3%am

il

BRI G ———
A0 EADY GANTPLLINGD — — —

L AxnoHId

o

05

sl

EUH

| b

Lot




Way-24-200Z 08:3%anm
o
114
o
=X
D
B

R R R  a—h———N—N—N—N—N—N—N— N — — L,

From=SDCHA |-868-522-6502 T-888  PiDI3/01E  Fegsn
1
§
£ e
s 5

S
§ a
Y
~ =
|
|
J |




F.014/078

43

(83

1-868-522-5552

HOUE S6GL 806, 661 966 CGH6L vo6) ©66L 266! L6561 066 BRGL QE6L LBG) 986L S8Hl tRE

(ooGEY

S3HOV

From-5DCHS

09:48am

A
b=

ER )

Way-¢

wawhojdwzy fHunoy 'sa pejehii saloy

0
000'G
0000
000’04
000'G1 000G Yk
noo‘oz
i 00005
S o00'sz
iy
o 00054
—
e ooo*
ag
s810Y —m— 1 Goooey
0000k +
000Gy
000’ sy
000'0g onooLy




¥

s
4

[-853-527-656

CHA

Frop=50

09:40zm

=Ed=300¢

=

siop allueyy ﬂ. —

| a0y gbueys &, —m—

BOA:

a0 n-

b

MR

ﬁ' 4

i)

s80r

voo

9000 -

w00

1o

!
!
{
I

0661 6961 2861 a6

0D

zin |

wawAoydwz Ajunon abueyn v, "sA pajebiu| saioy abueyn 9,

L b N T

GO0

OG-

SO

SHHIV

S0O0°0

cloo

CLIRY)

SE0°0



