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Response to Comment Letter 110

Wayne Skains
January 30, 2014

The County of San Diego (County) has reviewed Dr.
Victor M. Ponce’s report cited in this comment. The
County does not dispute some of the basic theoretical
premises stated in Dr. Ponce’s report; however, the
County does not agree with Dr. Ponce’s report in
regard to the significant impacts to groundwater
resources and groundwater-dependent habitat under
the California Environmental Quality Act (CEQA);
see common response WR2 and Appendix 9.0-2 of
the DPEIR, Critique of “Impacts of Soitec Solar
Projects and Boulevard and  Surrounding
Communities,” by Dr. Victor M. Ponce, dated 15
November 2013 for further details.

In Section 4.1 of the Ponce report the author states that
the Rugged Solar Farm Project will be subject to
extensive flooding during mean annual floods. Flood
Hazards are addressed in the DPEIR (see Chapter
3.1.5, Hydrology and Water Quality, Section 3.1.5.3.2,
Flood Hazards).
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[Wierra def Sob Solar] Plankast/LanWest Solar] [Other mpachi [Semmary] [Appendin]
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Fig 1 Rock outciep showing hypcal fractores, i the foomits of McCan Valley, sdecent 1o
Sotec's Sclar Rugged proect see

IMPACTS OF SOITEC SOLAR PROJECTS
ON BOULEVARD AND SURROUNDING COMMUNITIES,
SAN DIEGO COUNTY, CALIFORNIA

Victor M. Ponce

November 15, 2013

chmate, wih kmied a0 avowed scarcly of surtace water. and oftlen hghly desyucive
foodwaters. Over ihe years. e lack of melable sorface watir has forced loca! pecple 1o ey on
FONIWIN o the surviesl
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1. INTRODUCTION

[Description of Projects| [Water Resowrces] [Rugged Selar] [Tierrs del Sol Sedur]
[LankantLaaWent Solar]  [Other Impaats| | Y (A | Fadactes)
[References] * [Top|

1.1 Background

Soitec Solar Development LLC (herein Soitec) is a manufacturer and suppler of solar enermgy
components. In association with San Diego Gas and Electric (SDGAE), Soitec is planning 1o develop
four (4) solar farm proj n B d and ding Boul 52
designated placo (COP) in the Mountain Empire area of Southeastern San Diego County. The
Boulevard Planning Area Is a rural semiard desert adacent to the U.S -Mexico border, comprising
§8,350 acres (Fig. 2)

»
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Canoty o Ban Dge
Fia 2 General locason of Boulevard Plasning Area [Cick on imace % eniios]
The ies directly by the sofar peojects are: (1) Boulevard, (2) Tierra del Sol, (3)

McCain Valey and (4) Manzanita/Bankhead Spnngs Other impacted neighboring communities
Inciude Jewel Valley and Jacumba (Fig. 3). Existing homes and wells in these communites are in
close proximity 1o the solar projects, some as close as 100 it Thus, the question of dverse possibie
negative impacts arises.

Fia 3 Detad of Bouevaed Planning Acea |Tick on mage 1 enlaroel

The County of San Diego has recently approved a General Plan Update 10 the Boulevard Planning
Area Community Plan. The Land Use Section 1.1 states:

“[To] prohibit ... induserial-scale projects or facilities that indwce growth and detract from or
degrade the limited growndwater resowrces, waler and air quality, virsal end matwral
resowrces, abundant wildlife, and historic rural character of the Boulevard area ™

mmmmwwmwdwmmm

8, 2013) the Wind Energy Ovcinance and Boulevard C y Plan A
mmwmwuwmmeu MWMWMM
the community plan. Thus, the amendment allows these projects 10 be deveiocped, apparently with no
limit, thereby ting the g [ of the planning document.

The wisdom of designating solar energy projects in the Boulevard Planning Area as "not industrial-
scale”™ s subject to argument industriai-scale impbes extensive commercial production of a
dity. The desigre isq e b the large quantities of electrical energy to be
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¥ o n Boul ae foe in dstart urban
settings
Once in place, the energy projects will change the y tural of Boulevard and
suounding  communties N0 one dominaded by energy pe for

consumption elsewhere. A total of thirteen (13) altemative energy and related projects are being
conscered for e Boulevard area. The cumulative impacts of these large-scale energy projcts cn
the water resources of the region have been recently documented by Ponce (2013). This report
estimates that wih the implemantation of these projcts, the future water demand will be more
than twice the existng water demand

A fraction of the additional water is ikely 1o come from groundwater capture in the Boulevard vicinity,
On July 2013, the Caifornia Publc Utlities Commissicn (CPUC) revised the East County (ECO)
Substation Water Supply Plan 10 include bulk groundwater sales from three (3) wells located on the
Carmpo Indian Reservation, in the amount of 53.75 milion galions (Bets 2013a). This amounts to 165
oc-f of groundwater capiure

On September 30, 2013, SOGAE requested a further increase 1o 100 milion galions for the ECO
Substation construction water needs. This amount is 1o be suppled by impored water (City of San
Diego, 50 milon galions) and local water from two sources: (1) Live Oak Springs Water Company, 35
milion galions. and (2) Jacumba Municipal Water Dstrict, 15 milion galions. The request amounts 1o
a total of 307 ac-ft of water, of which half (153.5 ac-ft) i likely to come from local groundwatter capture
(Beta 20130). Of the 100 milkon galons requested, 90 million were approved on October 1, 2013, of
which 50 mifion are ikely to come from groundwater (State of Calfornia Pubic Utilties Commissicn
2013) It is soen the SDGAE has vastly underestimated the amount of water needed to clear the
native vegetation and grade the ECO Substation 85.acre project site

This report focuses on the Impacts of the Soitec solar projects on the natural resources of the region,
Including water. 50l and vegetation Other rrpacts, such 88 IMpacts 10 ecological and sesthetic
ace also

1.2 Soltec solar projects

Scitec 18 planning 10 develop four (4) solar farm projects in the Boulevard aread In the near Ature
These peogects are summarized in Table 1. The locaton of these projects is shown in Figs 4 and 5

Table 1. Solec Solar Prejects planned in Boulevard, Callfornia.

Cagacity No. of Ares Date of glannes
o, Solar Project o) acken ) operaticn
1| Rugoed Soe © 0 765 | December 31 2014
2 Tiera def Sol Sola « . @ Decerier 31, 2004
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3 LanEast Solar n 90 m Octsber 31, 2074

4 LanWest Solar L1} 24 “» February 28, 204

) Total Sotec  Boulevass 1485 T 1473 Decamser 2014

Cownty of Ban g
Fia 4 Location of Sotec solar orowecs in San Dieao County ICick o7 mace to eniaroet
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P —

STkl
N

Loty of S D
Fia 5 Detaded iocaton of Solec solar Drosects [CHck on image 1o enaroel

2. DESCRIPTION OF PROJECTS

[Water Resowrces] [Mopged Solar] [Therre dof Sof Solar] [LaskarLasWest Solar]  [Other Impacts]
[Appesdis] (A [Endaster]  [Hefe * [Vopl (katrod

2.1 Rugged Solar Farm

The proposed Rugged Solar Farm is located north of Imerstate Highway 8 (1-8) and east of
Ribbonwood Road. extending about 0.5 mies east of McCain Valley Road. The project covers an
area of 785 acres in two separate areas (Fig ) (1) the larger area is located between RbDonwood
Road and McCan Valley Road, and (2) the smaller area s located iImmediatoly east of McCan Valey
Road. A portion of the project lies within the fioodplain of Tule Creek, which runs through the McCain
Valey.

hetp/fwww. ponce. sdsu.edwboulevardsoitec. html 17312014
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Conamy o San Oonga
Fia 6 Location of Ruoted Solar Farm IChck on imade 10 enlaroel

The Rugged Solar Farm project features approximately 3,588 units of concentrating photovolaic
(CPV) systems (Fig. 7), utikzing dual-axis trackers and inciuding inverier transformar units, with a

generating up to 80 MW." Each one of the trackers measures 25' x 48", with a surface area
of 1.200 sq ft (Fig. 8).
hetp//www. ponce. sdsu.edu/boulevardsoitec, html 1312014
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PG 8 RUGNEa DO AT VIO BEVA0ON 008G [LACK 0N Mage 0 eNApe;

Other project elements include
» An electrical collection system kinking the trackers 10 the onsite substation,
» A7,500-5q t O8M building,
= A 2:ac onsite private collector substation site,

« Sudty-one (61) mer encios

» 3 miles of overhead genertor transmission line,

« 20.5 mies of newly constructed ioad-bearng on-site access roads,
= 45,5 mies of graded, non-ioad-beanng dint service roads,

« Three (3) parmanent on-ste water wells,

= Five 20.000-gallon water storage tanks for fre supp ) and tracker washing,

» A septic tank and leach field, and
« A G- penmeter fencing topped with 1-R of security barbed wire

2.2 Tierra deol Sol Solar Farm

The proposed Tierra del Sol Solar Farm is located in the unincorporated community of Tierra cel Sol,
in San Diego County, adjacent and immediately noeth of the U.S -Mexico barder, appecximately 3.5
miles scuth of State Route 94 (Fig. §). A project vicnky map s shown in Fig. 10, The project's

P y %0 the y of del Rincon, on the other side of the border, Is noted.
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Conrty ot San Denge

Fia § Locaden of Therra ded Sof Sotar Farm [Cicx on imaae 10 ankanel

£ —— t—— ™ -

Comrty of B Diwge
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Fa 10 Twera del Sol Solar Farm vickity mao [Cick on imace 1o enlarosi

Tierra del Sol Solar Farm features 2,538 units of concentrating photovoltaic (CPV) systems (Fig. 11),
utizing dual-axs trackers with inverter ransformer units, with 8 Qenerating capacity up 10 60 MW,
Each one of the trackers measures 25 x 48°, with 3 surface area of 1,200 sq ft (Fig 12)

The overall project area Is 420 acres, and It the fo g fe
= 2,538 CPV trackers,
« Underground cabdle systems,
= 420 O&M annex bulidng,
« On-site substation switchyard,
«» Four (4) 10,000-galion water-storage tanks
« Six (5) miles transmission line 1 the [rebuilt] Boulevard Substation,
= 1.5 miles of new access roads,
« Security fencing, and
« On-ste water well 20 supply 3.63 ac-ft of groundwater on an annual basis.

———

Caurty of San Coage

Fia 11 Predminacy 888 plan of Therra dei Sol Solar Farm ICIck 0n maoe 1o enlensel
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Fia 12 Tioers del S0l Solar Farm Yacher stevation detal [CIck o0 imade 19 enlane|

2.3 LanEast Solar

The proposed LanEast Solar Farm is @ 233-ac site bordered to the north by interstate Highway 8 (1-8)
and 1o the scuth by U.S. Route 80 (Old Mighway 80) (Fig. 13). McCain Valiey Road traverses through
the project site from noeth 10 south. Note that the LanEast and Lan\West solar farms are adjacent to

each other (Fig. 13).
http:/'www.ponce.sdsuedwboulevardsoitec. himl 173172014
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Fig. 13 LanEaat (red border) and LanWest (groen bordar) project stes
[Chci o0 mage % enlorpe]

The LanEast solar project would produce up %0 22 MW of electrical energy using approximately 500
CPV trackers. Each one of these trackers measures 285" = 48, with a surface area of 1,200 sq f,
simiar to that shown in Figs. B and 12

In addition 10 the rackers, the following are required. (1) an on-site collector substation, (2) an on-site
O&M annex buiding, and (3) an overhead transmission line. The iatter would conmect the on-sie
coliector substation to SDGSE's new Boulevaed located app y 1,000 ft southwest
of the peoject site

24 LanWest Solar

The proposed LanWest Solar Farm is a 55-ac site bordered 10 the north by Interstate Hghway 8 (1-8)
and to the south by US. Route 80 (Old Highway 80) (Fig. 13). The project would produce up to 6.5
MW of electrical energy using approximately 264 CPV trackers similar 10 that shown in Figs. 8 and
12, As with LanEast, the power g would be % SOGAE's new Boulevard substasion
A plot plan is shown in Fig. 14

hetp/fwww. ponce. sdsu.edwboulevardsoitec html 1312014
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Fig. 14 LanWest Salar piot plan [Chck on mage 1o enlarge]
3. WATER RESOURCES
(Wwgged Sodar] [Therve del Sol Solar]  [LaskaseTanWest Selar] [Other Impocts]  [Summary]
| [Vodosten] |3 ¢ (Tep| ipdion of Prejects|
3.1 Surface water
Al water cluding surface and gr g in precip Bouevard and
surrounding communites are located In southeast San Diego County, where there is no import of
surface water. Thus, the area Is forced 1o rely scledy on gr which is rop only from
precipitation.

Tabie 2 shows precipitabon data for two Boulevard cimatological stations. Based on this data, the
weighted average of mean annual precipitation in Boulevard is 15.82 in, which is equivaient to 4018

men.
Table 2. Summary of precipitation dats for two o0
No. Mean annual
Station name Latitude | Losgitede ';' .,",:.‘,‘ :M ﬂn::-lon
http://www. ponce.sdsu.cduboulevardsoitec. html 13172014
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Boslevard e 118° 20 335 || 19251987 43 am
Bodevard 2 32 & 18° 18 30 || 19701984 L) 1788
Weghies seecage - - - - - B
Tabie 3 shows the £ in subtropical regions. The Boulevard area classifies as an andg-
semiand region (Fig. 15). An arid-samiand

unofl. The runoff coefficient is typically around 10-15% of p Surf;

- runcff is y
seasonal and aimost none of it is stored for economic use
Table 3. The chmatic spectrum in sublropical regions.
Chmatic region | Superarid | Hypeessid Arkd Semiarid
Precipaaton (me) <100 100200 200400 00800
Cimatic region | Sebbumid | Humid | Hyperhumid | Superhumid
Preciptation {mm) | 8001600 | 16003200 | 32006400 > 6400

Fin 14 Tham M min Vinllew fvdeunnt Sam Mnn Cnvmty Callnens

The lack of surface water has forced Boulevard and di

-] jes to rely almost
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exclusively on groundwater for their survival. The Boulevard area straddies the Campo-Cottonwood
aqufier on s eastern boundary (Fig. 18). This aquifer is part of the Tiuana river watershed, which
0ans both the United States and neighboring Mexico 1o the south. In 1683, the Environmental
Protection Agency (EPA) designated the Campo-Cotionwood aquifier as sole source ¥ Thes federal
designation is meant 10 protect the groundwater resource 1O assure its preservation and sustainabilty

Fia 16 Locaton of Campo-Cotionesod Creek Sole Sowrce Agulier [Cick 0n image 10 enlanel

3.2 Groundwater

Groundwater is aimost always in driven by regional hydraulic gr (Fig. 17)
The quansty of groundwater greatly exceeds that of surface water, the ratio is adout 231 (US
Geoiogical Survey). Yet, when the typical ipan of human & " d and

years), most groundwater s replenished too siowly. Thus, issues of groundwater cepletion and, more
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Y. 9 lity. are very in porary society, The g of
o flow p helps in the of 23 potertal as 8 natural resource for human
consumption.
The fate of groundwater is ether:
1. To return 20 the surface waters 8s exfitraton 10 spengs of basefiow, O 10 SuPPON riparan and
wetiand ecosystems, of

2. To flow drectly nio the nearest ocean

Gilobally, sbout 96% of groundwater appedrs as sprngs o baseflow, o, somewhers downsream,
through ripanan and wetiand ecosystems. Only 2% of groundwater flows directly into the ccean
(Worid Water Balance 1978, L'vovich 1979)

U Cminge s vy

Fin 1T Tumienl nuttarn and doaction of Asremchantos fone

3.3 Groundwater recharge

The ge 1o g is y axp sa tage of p Ard regions
have peop y loss © g than humid regions. In thecry, the recharge %
Qroundwater can be evaluated by performing @ water whece infitration (1) is caiculated by
9 ©, (T) and runoft (Q) from peocipitation (P) (Fig. 18)
hatp2/www.ponce. sdsucdu/boulevardsoitec, htm) 17312014
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Fg '8 Components of he water balance

In practice, however, it is very Skely that the natural protctype or system will not lend itself readily o
description. While 8 fraction of the infilvation does indeed go on 10 constitute recharge, another
fraction retums o the as e and evag of and riparian
ecosystems. In general, the sol system is heterogenous, anisotropic, and subject 1o spatial and

> n - stics. Therefore, it is almost impossible %o
discern with any degree of certainty what fraction of the actually d in 90, and
what ftacton d to the s Over the years, classical
hydrology and hydrogeciogy have seemed unable 1o resolve this dichotomy

The situation has been partly resolved by Lvovich, who L formudation of the
water using the of wetting (L'vovich 1979, Ponce 1095). Catchment
wolting is the fraction of precipitation not contributing 1o direct surface runoff.

L'vovich's approach 10 the waler balance of the K 9 additve NGue.
« Preciptation P is separated into drect surface runclf S and catchmant wetting W.
» Catchmaent wetting W is saparated into basefiow U and vaporizasion V.

. Vs o E and evap T

» Runcff R is separated into direct suface runof S and basefiow U
= Procipitation P is confirmed 10 the sum of runc R and vaporzation V.
A companson of water balance formulations using cassical hydrology and L'vovich's approach is

shown in Table 4.
Table 4. Compariean of water balance Sormulations.
.
http/iwww.ponce. sdsu.edwboulevardsoitec. hitm) 17312014
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Classical hydrology Livovich's approach

P=S+W
W=U+V

I=pP~-E~-T~-Q VeE+T

R= 38+ 0

P=R+V
SBaring a precise p o of gr recharge for the Boulevard area, the
only other is 10 eval or e USINg @ Sy P Lo, onthe bass
of 8 host of data and analy in the keeping in mind that recharge is a function of

prociptation. On the cry side of the cimatic spectrum, where precipitation (s cicse %0 zero, the
recharge percentage is also near zero. This s the case of superarid regions. with mean annual
preciptation less than 100 mm. Conversely, on the wet side of the cimasic spectrum. with
procptaton greater than 6,400 mm, rechasge is a szable fraction of precipitation. This is the case of
superhumid regions (Table 2). In tho middio of the chmatic spectrum, with mean annual precipation
of about 800 mm, recharge is estimated to be around 20% (Ponce 2012)

Scanion et af (2008) have perk a global sy of g harge n and and
regions, using approximately 140 study areas, including the U.S. S They repont vaives of
rechange varying between 0.1% and 5% of mean annual precipitation. A value of grouncwater
pe for he Bouk and 0 jes at most equal 10 5% of mean annual
P 5 gven that mean annual preciptation is equal 1o 15.82 in or
4018 mm, g %0 an chmate
Thus, the ge annual g o harge for the Boulevard area is. (5/100) = (15 82/12) =
0085 #

4. RUGGED SOLAR

[Thorrn dol Sol Selar]  PLaaBabTanWent Solar]  [Other Inpacts]  [Semmany] [Appendia)
1 el el . [Tepl
[Deniripdion of Project]  [Waser Resowroes|

4.1 Flood risk

The Rugged Solar Farm project encompasses areas of the McCain Valley, portions of it lying directly
on the Slood plain of Tule Creek. Figure 19 shows an aenal perspective of the McCain Valiey and Tule
Creek, with the project area boundaries placed on top. The wisdom of placing a sclar project in the
Immediate vicinity of 8 desert wash is open 10 question; sooner o¢ later part of the instaliations will be

hatp2/iwww.ponce sdsu.eduboulevardsoitec. tml 1312004
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Fg 19 Aearal panspecive of viony of Rugged Sclar Farm [Clck on image 1o enlarge]

Hydroiogic calculations for the project site are shown in Table 5. The flood discharge is lkely to be

15,605 cfs for an infrequent food ¢
Table 5. Hydrologie data.
No Description Value
1 Maxmum hesdwaier shevaton (above mal) 58180
2 Deairage sea messued ot enteance 16 Tule Casyon, o Elev. 32008 RSym
3 Deninage scus 1 location most downatresm of propect, ot Elev 352040 | 235sqm
15605 ch

¢ | Fiood sachage

Hydraulic calculations are shown in Table 6. The fiood flow depth (1.5 f) was estmated based on
local experiance.® For the given hydraulic conditions, the caiculated flood discharge is 16,673 cfs.
This discharge agrees very closely with the hydrologic value (15605 cfs) shown in Table §
Moreover, the caiculated flow velocity, 5.56 fps, is considered relatively high, while the Froude

numder (0.8) is close to critical, which is typical of flood stage conditions.®

Table 6. Hydraulic data.
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No Descngtion Value
1| Aversge foodpiam wia siong project st | 20000
2 Estrmated F20pN ‘ow Seph 150
3 | Esterated Manning's n 0038
4 | Mean botiom siope in reach of inteest on
5 | Dacharge .57 ol
6 | Meas veiooty 555 e
T | Frocde numser o8

The Rugged Solar Farm project wil be subject 1o extensive flooding during mean annual (2-yr
frequency) floods, with flow dopths exceeding 1.5 it and velocties exceeding 556 fps. The extent to
which these flow depths and velccitios will afect the norma! functioning and operation of the solar

and quipment [ directly on the path of the ficod) is unknown.”
Ao unknown i the exient of back by the fiow obstr and how the backwater will
affect nesghboring properties.

Extensive flood damage has been experienced within the past 40 years in the vicinity of Tule Creei
On September 9, 1976, tropical storm Kathieen brushed the Pacfic coast off the Baja California
Peninsula and headed north to California. The storm dropped 8 foot of rainfall in some areas.
Flooding caused catastrophic destruction in Ocotillo, 24 km east of Tule Creek, and six people

drowned in the area *
Tropical storms in Southern Caiif tend o be with El Nifo events (NASA 2012)
. recent -1 roveals the mark of human es (Le. anthrop

MW)nN&MstmmaW(mhmd
Oceanography 2013). Thus, it is to be expected that stronger €1 Nifio events and, therefcre, more
frequent tropical storms will hit Southern California and the Boulevard area in the foreseeabie future.

4.2 Water d ds of i

The ripanian and spring-fed upland ecosytems (grasses, shrubs, and trees) of the Boulevard area ave
fully dependent on groundwater. The region has a proncunced arid cimate; therefore, surface water
-wmuwmwumwwmmmmw

) Sow is aimost and local emynmontyn
drect 0 precip G IS rep only from p precp
Mmmm‘

The regional aguifers are mostly fractured rock aquifers, which feature faster hydraulic response
(higher hydraulic conductivity) and much lesser specific yield (smaller coefficient of siorage) than

http:/fwww.ponce.sdsu eduwboulevardsoitec, htm| 17312014
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comparably sized alluvial aqufers. Recharge occurs at the higher elevations and discharge at the
lower ok , driven by p ing hydraulc g (Fig. 20)

INTEAMEDIATE

Mo of Ponrvmmd. Ieeh Conamton Carvmte

o

A dstinct property of fractured-rock aquifers is Tat they feature pr paths for flow 8
which may randomly intersect the land surface, resuiting in local springs. This is particularly the case
of the Boulevard area. Ponce (2007) has documented eleven (11) springs in the Tierra del Sol
walershed, ciose 1o the U.S -Mexico border (Fig. 21). The largest of these springs, lying immediately
west [downstream)] of a very large dike [shown in red in Fig. 21], measures 1,465 long and about 5-
f wide (Fig. 22). Predictably, » large specimen of coast iive cak (Quercus sgrifols) sits 8t e exact
locaton of the spring (Fig. 23), confirming the drect relationship between local springs and the
presence of large trees in the vicinty
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Fin 21 | avwtion o arviera in T ded Sl (Bonne 2007
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i .

Fig 23 A e soecmen of Cosst ve 0k, near the weatern exiamidy of 3 large Ske
" Torma ool Sal Nomws 1he presence of SUOSIANGS! withe! a0d MOSNw
on e goung (Ponce 2007)

4.3 Water noods of natural ecosystems in the Rugged Solar site

The Rugged Sclar she les within the confines of McCain Valley, being crossed by Tule Creek from
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northwest to southeast (Fig 16) The maxierum headwater alevation, at the Tecate Divide, is 5618 &
while the elevaton of Tule Creek proper vares from about 4,200 t near the entrance o McCan
Valey, 10 3200 ft near the entrance 10 Tule Canyon, 3 drop of 1,000 it in the valley, and 2418 i in
1otal. The undertying aquifer is a fractured rock agquder, with char y fast and
reatively small storage capacily (Freeze ang Cherry 1979)

Reck outcrops spread along the foothills of McCain Valley reveal the extent of the fractures. Figure 24
shows a typical fractre In @ rock cutcrop, on the McCain Valley C Camp, ¥
adacent 1o the Rugged Solar ste The rocks vary from 1o g g on the
location (Ponce 2006)% Fiow in fractured rock aquifers ocowrs primarily through the ¥actures, as
0pposed 1 through he matrix Thus, flow in fractured rock aguifers is dominated by advection rather
than by diffusion (Ponce 2007)

Fig 24 Rock outercp showng fractros. adacent 1 Sotec's Solar Rugged proect
b u-wn%uoummﬁwm-

Large Iractures intersecting the ground surface lead 1 springs, which serve the purpose of providing
much needed water 10 Shiuds and lrees growing in the immediate vicinty (Fig. 25). Many springs are
found in the Upper McCain Valley, some are large encugh 1o collect water on the surface for vanous
uses. Several tnbal rescences iocated on the M portedly rely on spring-fed
water for their and In needs (soe the boxed speing of Fig 26). These
residences and spengs are locsted at higher eievations and will likely be some of the frst 10 de

by the d g capture in the lower McCain Valley. Capture amounts
gererally Gng 100% of ¢ e lhady to lower g evels ity and
negatvely affect upland spring-fod vegetation and riparnan and wetand ecosystems
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Fig 25 Spong fed Yees and chapamal slong Be foothils of NMcCan Villey

Fig 26 Boand 000G catd 0 the Mansants reservalion. along He McCan Villey focthin

An imponant community of coast ive oak (Quercus agrifolia) is present n Dick McCain's Ranch (now
™e McCain Valey Conservation Camp),  the foomhils of McCain Valloy. at approxinate elevation
3530 !t (Fig. 27). Within this community, one extraordinarly large specimen has been documented
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with 8 measured circumference [at breast height] of 7.55 m, ¢ % In an yalert of

24 m (Fig. 28) This troe is estmated to be at least 300 years oid * This is a clear indication of the
presence of large quantites of moisture in the soil, within reach of the roots

Fig 29 A vary lwpe spocimen of coast fve oai in Dick McCan's Ranch
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Coast Iive cak is found in the coastal ranges of Calfornia, from north central California o northern
Bajs Caifornia (NRCS 2013). Figure 29 shows another iaege specimen of coast ive oak, located in
Rancho Banchett, near Tecate, Baja CaMornia, ot @ straight distance of 23.5 om south from the tree
shown in Fig. 20. The Rancho Banchetti ree, with a circumfierence of 5.13 m and an equivalent
dameter of 1,63 m, has been estimated 10 be more than 300 years oid '

Fig 29 Alarge specmen of coast Tve Sak in Rancho Banchets. Tecate. flas Caldormia

Figure 30 shows the location of a spring-fed pond in Dick McCain's Ranch [pont of the red amow),
immediately south of the coast ive cak commundy shown in Fig. 27. The pond, shown in Fig. 31,
shows a substantial amount of stored water, caspie that fact that the photo was taken on August 1,
2013, noar the end of the dry season. Figure 32 shows a closeup of the spring feeding into the pond
Figure 33 shows a thriving wefiand near the location of the pond
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Fig. 30 Locaten of pondt m Dick McCans Ranch n Boulevind coustry

Fig 3% Large 20nd in Dick McCair's Ranch [phcts tahen August 1, 2013)
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Fig 33 Ameviog wetland in e viceity of Dick MeCain's Ranch.

Figures 25 10 33 show conclusively that many Boulevard vegetative lndscapes and related
oecosystems are being fod from grouncdwator flowing near the surface and exfitrating 1o the surface in

the form of spengs. Ex pumping of g is Mely to lower the grouncwater table and 1o
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negatively affect local ecosystems. Many examples in other regions attest to the fact that spnng-fed
and riparian ecosy are negatvely a% by ping of gr in the
immeciate vicinity. see, for instance, the seminal work of Meinzes (1827) and the case study of Porce
and Player (2008) In southwestern Utah (Fig. 34)

Fig 34 A riparian community impacted by Qroundwiter pumping (Ponce and Player 2008)

4.4 Rugged Solar water demand

Table 7 shows the Rugged Solar project estimated water cemands, including temporary construction
and operational water demands (AECOM 2012). The total construction water demand is 73.16 ac-
and the total operational water demand is 4 55 ac-ft.

Table 7. Rugged Solar water demands.

Type of demand | Activity Description "‘“:'.'f'
1 Sce prepacaton (cearng. gracng) “un
Temrporary
project 2 Agpiication of water'sdl tnding agent an
12 Total conmtruction wate: bRl
1 Dunt
SUDpreRNOn AL
operasonal
waler use 2 Parel washing in
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I L

4.5 Groundwater supply

The water demands for the Rugged Solar project are proposed 10 be satisfiod from groundwater from
oxisting wells in the vichity. Rugged Solar wil use wels #8 and #6A, while Tule Wind will use wells
95, #8A_ and #8 (Fig. 35) (MODR Engineering 2011). Cumulative impacts on groundwater levels may
be envisaged. Pumgping from grouncwate! may proceed 83 Iong a3 it does Nt encroach Upon existing
groundwater rights, either natural o anthropogenic. For instance, Tule Lake, partially shown on the
botiom right of Fig. 35, lies near the downtream end of Tule Creek, In relatively close proximity 1o the
supply wells for the Rugged Solar project

Fig. 35 Asprawmate location of existng wels s Ihe Rugped Solr progect sie

Al groundwater flow is in ansit 1o lower elevations. Al groundwaler pumping comes from capture,
and all capture Is due to pumping (Seward of &, 2008. Ponce 2007) The greater the infensty of
pumping, the greater the cagtre. Capture comes ¥om decroases in natural discharge and Incresses
" recharge (nduced recharge), the lastier coming from the surrounding a'eas.

The choice of control volume for the v of alk o caphure is fraught with
dculies. Al groundwater is connected, therefore, the size of the control volume s not reacily
dscernible. A typical groundwater study usually considers the entre surface water basin. Such an
approach fads 10 recognize that the boundary of a groundwater basin is not as topographically
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defined as that of the overlying surface water basin. For example. in an edforial in Ground Waler,
enttied "Sale yeld and the water budget myth.” Bredehoeft (1997) wrote:

“le my experionce, the rechorge. and certainly the change v recharge due to a development
(induced recharge) bs difficad, if not impoesile, fo quantify.”

Mmummumbm h vOh from an i g area. This
fact has been . see, for moanuuo;o"’umva Nevada,
wmwm(imy In the case of Rugged Solar, taking the control volume as the drainage
ared 1 the location most downstream of the project would amount %0 23.5 square miles (Tadle 5)

This amount of capture would Vpon Iocal vags Y dependent as they are on
shalow groundwater for their survival
A ol jon of g availablity, which does not encroach upon existing rights,

mmﬂmw—um ought 10 be Dased sciely on the Rugged Solar project area. which is
765 acres (Section 2.1). The mean ancwal recharge is 0.088 & (Secton 3.3) Therefcee, the mean
annual recharge in volumetric units 3. 765 ac x 0.066 t = 505 ac-X Table 8 summarizes the
mdmmwumamusnm

Table 8. Calkculation of mean annwal recharge for Rugged Sokar,
No. Description Section | Units | Vale
1| Promctama 21 a 7%
" 1582
2 | Wean ameal precptaton an
n 132
3 Maan arneal secharge coetioent 33 » s
4 Moan arneal secharge 33 L] L
s Maan arnsa’ mcharge 45 wn 508

4.6 Sustainable groundwater yield

Pumping the enre amownt of recharge, the so-<alied "safe ylek!™ of past hydrogeciogic practice,
amounts 10 capturing the entire amount of discharge, a practce that is now widely discredited.
W(M)mm reckoned that safe yield ignores the fact that, over the long term,

pe s by ge from the aquifer by evap L orby ge into
mmaw Consequently, if pumping equals v
wmdqw(mmiz)mmwmmwudmpmmm
the aquifer

It has now become clear that the practice of capturing 100% of the recharge is unsustainable (Ponce
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2007). This fact has been demonsirated Bgain and agan. iIn bot theory and practice. A significant
amount of caghure in one iocation, resembling the entire gross recharge, will eventually encroach
Upon other established rights.

¢l pts of g¢ g P y argue that yield shoulc be
faken as a sutable fraction of recharge. the Facton varying betwoen o conservative value of 10%
and a compeomise midrange value of J0% Values 9 0% require led by gical and
ecorydrological studies 10 assure that pumping levels 9 hat are not likely 1o affect
ow andlor riparan/up J In the vicinty ( 2004)

Table 9 shows the available groundwater volume for the Rugged Solar project. assuming Pwee
suitable levels of capture-to-recharge percentage: 10%, 20%. and 30%. The maimum volume that
could be pumped from the existing wells, and nct encroach upon established rights, is 15.15 ac-ft Yet
e 10tal construction water demand is 73.16 ac-t. The pumping of this amount of groundwater in one
yoar represents (73 16/50.5 ) x 100 = 145% of the mean anaual recharge, a level of pumping hat is

sure 10 pace at risk exising reacan\up o]
Table 3. Avaliable grousdwater vohume for Rugged Solar.
no. Description Units Adopred valee
1| Captureto-recherpe parcentage % ° 2 »
2 Aviatie arOuN PIATIN Captse n Q0008 | 001X | o0
3 | Avetetis seruai grondestervokome | ot | sos | 1% | 18

5. TIERRA DEL SOL SOLAR

[LaskantTaaWert Selar] [Ofher lmpocts| [Summery] [Appendin] |
. (Topl of Projocts|  [Weter Reswwrces|  [Rongged Sobarf

5.1 Location

The Tietra dei Sol Solar Farm project is located in Tiera de Sol, a communty of Boulevaed (Figs. 4
and 5). The project 420 acres, in red In Fig. 36, located immediately nocth of
e U.S -Mexico border. The project site abuts directly with the community of Jardines del Rincon, in
he municipalty of Tecate, Baa Calfornia.

http/fwww.ponce.sdsu.cduboulevardsoitec. html 17312014

October 2015 7345
Final PEIR 110 36




Response to Comments

Impact of Soitec solar projects on Boulevard and surrounding communitics, San Diego ... Page 35 of 60

Fig 35 Locasion of Tuers St Sot Sclar Farm JCick 00 mage 1o snlarpe]

5.2 Tierra del Sol water demand

The construction water demand for Tierra del Sol Solar is 20 millon gafions, for an estimated 12-
manth construction period (Sottec Sclar EIR 2012), This amounts to 61.37 ac-t Thereafter, annual
water use for the OBM Anvex and 10 wash the CPV trackers is 368 ac-ft (Dudek 2012) Table 10
summarizes the water demands of the Tierra ded Sol Solar project

Tobie 10, Tierra del Sol Solar water domands.

Oescription Volume (ac-ft)
Temporary pro/ect CONSTUCECN (0% year) (15 1)
Arvusl cperstonsl watet use 388

5.3 Groundwater supply

At this juncture, the source of water for ?he Tiera del Sol Solar project remaing uncetain. As in the
case of Rugged Solar, pumping from groundwater may proceed as iong as £ does not encroach upen
axsting groundwater rghts, either natural or anthropogenic (Section 4.5). A conservative evaluation
of groundwater avaslablity, which does not encroach upon existing rights, both natural and huenan-
nduced, is based on the Tierra del Sl Solar project area, which is 420 acres (Section 2.2)
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The mean annual peecipitation s 1,32 #t (Section 3.1). The nis 5%
(Secton 3.3) Therefore, the mean annual recharge is: 0.05 x 132-0066'! The mean annual
recharge in volumetric units is. 420 ac x 0.088 it = 27.72 acft Table 11 summarizes the caicuiation
of mean annual recharge for the Tierra del Sol Solar project.

Table 11. Cadculation of mean anmeal rechasge for Tieera del Sof Solar,
o, Descripton Section | Units | Value
1| Proectarea 22 o 20

n | 15
2 | Mean annusi preciptation 31

* 132
3 | Mean anoual recharge cosfficient a3 % s
¢ | Mean anoual recharge a3 n | ooes
s | Mean aroual recharge 52 wh | 2772

5.4 Sustainable groundwater yield

Table 12 shows the available groundwater voluma for the Tierra del Sol Solar project. assuming three
ble levels of capture-10 tage: 10%, 20%. and 30%. The maximum volume that

mmwmmmmwwmwwmmumu-« Yet the

total construction water demand is 81.37 ac-® (Table §). The pumping of this ofg

In one year reprasents (61.37/27.7) x 100 = 221% of the mean annual recharge, a level of pumping

that is sure 10 place at risk existing natural ecosystems.

Table 12. Available groundwater volume for Tierra del Sol Solar,

No. Description Unas Adepted valie

1 Capture-10 recharge percentage » 10 20 »

2 Avatable anmudd groundwaler cagture n 00066 | 00132 | 00188

3 Avatable anrual groundwaer volume 0t an 554 au

5.5 Riparian and upland ecohydrology
Runoff from Tierra ded Sol Solar project ste flows in three main directions, shown in Fig. 37

1. To the east % contribute 1o Unnamed Creek which flows into Mexico at the border,
immediately east of the project sie,
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2. To the west, 1o contribute 1o Tierra del Sol Creeic, which flows inlo Mexico at Roca Magisterial
and

3 To the southwest, to contribute to Cafada Seca (Dry Creek), which flows scuth through
Jardines del Rincon, which lies in Mexico proper

Grading and removal of native vegetation, as part of normal land clearing, may result in Increased
food flows into these creeks. In particulsr, Caflada Seca drains through the community of Jardines
del Rincon, in Mexico proper, within close proximity of the Tierra del Sol project site (Fig. 28)

Fig. 37 Surface dranage at Tierma del Sol Solar
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2. To the west, % contribute 1o Tiema del Sol Creek, which flows into Mexico at Roca Magisterial
and

3. To the southwest, 1o contribute 1o Cafiada Seca (Dry Creek). which flows south through
Jartines del Rincon, which es in Mexico proper

Grading and removal of native vegetation, as part of normal land clearng, may result in increased
flcod flows into these creeks. In particular, Cafada Seca drans through the community of Jardines
del Rincon, in Mexico proper, within close proximity of the Tierra el Sol project site (Fig. 38)

Fig 37 Surface dranage at Tierma del Sol Solar
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Fig 39 Anvving community of coset fve oak #1 the Mawon Ranch s Tierra del Sol

Fig 40 Riparen comaor in Usnamed Creek a2 e Maupin Rascs in Tt ded Sol

The coast live cak forest located east of the Tierra del Sol Solar site appears 1o be theiving. Robert
Maupin, a long-time iocal resident, recalls that in 1850 he personally cut down an apparently “dead”
specimen of coast live cak within his property. Yet the tree was not dead. In 2013, 54 years later,
Maupin measured the circumierence of the new stump, at breast height. at 14 02 & which amounts to
427 m (Fig 41)."? The equivalent Giameter is 1.38 m, which indicates that the average growth rate of
ths tree has been 0025 miyr, by all accounts a significant growth rate for this native California
"

species
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Fig 47 A 54y old coast ive 0ak ree In Tiema del Sof

About 27% of the Tieera del Sol Solar project area draing east in%o Unnamed Creek shown In Fig. 40,
whie the remaincer drains west foward Tierra del Sol Creek (Ponce 2006), and southwest toward
Cafada Seca (Ory Creek), in Jardines del Rincon, Mexico (Fig. 37)

The pervasive presence of shallow groundwaler is seen 1o extend beyond the wel acknowledged
fiparian emvironment, to comprise even upland ecosystems in the vicnity. A case in point The
distinctive upland linear forest of red shank in the neighboring Tierra del Sol watershed, This forest
rns from norfrwest 10 southeast (see red arrow of Fig 42) with & longitudnal dimension of
approamately 3,130 ft and an average wicth of about 100 i, ending within a shon distance of the
Tierra del Sol Solar peojoct site.’® The existence of this linear forest, oc Ineament. suggests an
adaptation to predominantly inear fractures in the underlying rock aquifer (Ponce 2008).'¢
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Fig 42 Aerial view of Inear forost of sed shank

56

pacts of g P

In Bhe event of substankal local groundwater pumping. exceeding the recommended maximum level
of .31 ac-t, ie, 30% of annual recharpge. the Tierra del Soi Solar project will have 1o show that this
capture wil not negatively affect or substantially impair existing rparian and upland communities
(Section 5.5), In view of the host of natural services that riparian and upland ecosysiems peovide,

which include erosion control, , or habital, ground shading, carbon
sequestration, and cxygen producton, appropriate steps should be in place for ther preservation and
conservaton

5.7 Transborder impacts
The Tierra del Sol Solar project is located on the U.S. side of the intemational border, cirectly
adjacent to he community of Jardines del Rincon, in Mexico (Fig. 37). The project's magnitude and
Possidio Impact on the emvironment are the subject of intensive study. Nevertheless, the cognizant
Mexican agencies have not boen made officialy aware of the projects features. The following letters
10 that effect are induded in the Appendix

1. International Boundary and Water Commission (Comisidn Infernacional de Limites y Aguas)

2. Goverment of the State of Baga Caifornia (Gobierno del Estado de Bajs California)

3. Municipaity of Tecate, Baja Catfornia (Ayuntamiento de Tecale, Baja Calfornia)

All three agencies, the federal agency (International Boundary and Water Commission, on August 8,
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2013), ™e state agency (Governmant of the State of Baja Calormia, on August 8, 2013) and the local
agency (Municipality of Tecate, Baja Calilornia, on July 31 and August 6, 2013), state on and for the
recoed st "to this date, they have not been officlally informed about the Tierra del Sol

peoject.”

A project as massive as Tierra del Sol Solar, as close 10 the border 8s planned, and with significant,
diverse and fac.canging imp must bo In @ timaly fashicn 1o all stakeholders Skaly
% be affected.

5.8 Border security impacts

The County of San Diego has a “Land Use Policy for D y Permits Ad 1 the
Imtemational Border” (Policy 1-111) (County of San Diego 2013). This policy states specific condtions
that apply for Y parmis d for properties located within 150 & from the Internatonal

amrwvnmmmmmwsasaumm-wmm.mn
Intemational Border. Thus, it is presumed !at Tiera del Sol Solar must comply with San Diego
County Policy 1111

6. LANEASTALANWEST SOLAR

[Osher bampacts| LG
[1scroduction] |Description of Projects| wmw [Rugged Sedar] [Therrs del Sel Solar]

6.1 Location

The LanEast and Lan\West Solar Farms are ™o aciacent projects planned i the Walker Creek
watershed, in Boulevard (Fig. 13). The Walker Creek watershed is located immediately south of the
McCain valey. The headwaters of Walker Creek are on the Tecate Divide, at elevation 4251 & From
s headwaters, Waler Creek flows in 8 southeastern directon, flowing through Walker Creek
meadow toward Walker Canyon Eventualy, the latter flows north through Camzo Goege into Carrizo
Creek, and then east into the Saton Sea.

6.2 Impacts on local wetlands

The Waker Creek meadow is delneated in biue in Fig. 43 This figure shows that the
LanEastLanWest project ste encompasses aimost the entive areal extent of the Walker Creek
meadow, The dranage area of Walker Creek xed 1o the K poirt of the
meadow, is 10 8 square miles.
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Fig 43 Waker Coook meadow reiatve 15 LasEastLasiVeat Solar [Chck on image 1 snlarge)

Figure 44 shows @ southemn aspect of the Walker Creek A g its jon and the
general dicection of surface and subsurface flow (indicated by the red amows). Several communities
of ytes and hygrophytes, with i water afinities, ot the expanse of Waker Creek

meadow, Figure 45 shows a community of coast Iive oaik (Quarcus agnfola) along both sides of the
Waiker Creek meadow. Figure 45 shows a community of river wiliows (Salx. sp) established within

the confines of the meadow
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Fig 45 Coast hve 00k trees along both sides of Wakar Croek meadow
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Fig 48 Rover wilows withia te Walker Creet maadow

The wisdom of placing a solar energy project directly on 1op of a meadowwetiand is highly
questicnable. A welland is defined as a land area saturated with waler, either permanently or
seasonally. Prowdmity of the water table 10 the land surface s 8 tstc of W
perform a host of natural services, Includng sediment retention, nutrient and poliutant uptake, cardon
sequestering. migratory bird habvtat. and visua! sesthetics, among others. In the United States, a
federal policy of wetland p has boen since 1989,V

The groundwater table in the vicinity of Walker Creek, upstream of and through the wetland, lies near
the ground surface, % the p of a well lished and theiving ripanan and wetiand
ecosystem. The undertying aquifer is a fractured rock squifer, for which the piezometric head may be
spatialy varying and largely unpredictable (Love f al 2000) For instance, the County of San Diego
recently drilled a 600- wol at # distance of 250 ft from the creek thalweg (Fig. 47).'% This wel has

been flowing in an artesian mode snce its incopticn, g the ofap head at
of above the ground surface (Fig. 48).1
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FG 45 New water well raar Waker Croet, flowing under anesian condtons on Seplember 18, 2013

6.3 Other hydroecological impacts

immediately downstream from the LanEast project site, Walker Creek runs through the Walker
Canyon Ecclogical Reserve for about 1.5 miles before reaching [the southwestem bouncary of] Anza-
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Borrego State Park. The ecological reserve Ses immaeciataly east of the LanEast project site (Fig. 49).
Therefoce, groundwater pumping in the vicinity must show conclusively that it does not result in a
sgnificant impact 10 the reserve

Fig 49 Locason of Walker Canyon Ecologcal Resarve relative 15
LanEastLasiVest prosect site [Cick on mage 1 entarge)

6.4 Hydrology and hydraulics
Pri y My J for the Walker Croek meadow, based on a drainage area of 108

mmumwmmmwmmmommwwmda*mmm
caiculations for the Walker Creek meadow are shown in Table 132! The average wiath of the
meadow Is b = 480 R, the longitudinal channel sicpe is S = 0018, and the estimated Manning's n =
0.050. Tabtle 13 ndicates that food flow depths are ikely % vary from 258 ft 10 533 & and flow
velocities from 7.44 fps 10 11.99 fps. The impact that these relatively high flow depths and velocites
may have on the operation and maintenance of solar energy instaliaions is unknown

Table 13. Hydnslic calculations for the Walker Creek meadow.
Retern peried
No Unats
Low | Medm | Mgh
1 | Dscrage e | 0208 | ssant | 306m
2 Fow depth n % i L3 0]
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b ] Maa~ velocty fos T 80 1"

4 Froude number - os2 L3214 092
6.5 Water demand
The ction water for LanEastLanWest Solar has not been clearly estabiished. A value
of 3320 ac- for the construction period (app yiynis here. based on an aenal

comelation of LanEastLanWest Solar (288 acres) with Rugged Solar (73,18 ac-ft for 785 acres) and
Tierra del Sol (61.37 ac-ft for 420 acres).

6.8 Groundwater supply

nmmmakwmwrmusasn wing from g s
iong as 1t does not ch upon =/ WMMGWA
mmawm which does not encroach upon existing rights,
both natural and human-induced, is based solely on the LanEast and LanyVest Soiar project areas,
which is: 233 + 55 = 288 acres (Table 12)

The mean annual precipitation is 1,32 ft (Secton 3.1). The L 5 5%
(Section 3.3). Therefore, the mean annual recharge Is: 005 x 132 = ooeeu The mean annual
recharge in volumatnic Lnits is: 288 ac x 0,068 ft = 19.0 ac-it. Table 14 summarizes the calculation of
mean annual recharge for the combined LanEast and LanWest Solar projects.

Table 14. Calculation of mean annusl recharge for LanEast and LanWest Solar,
No. Descrgton Section | Units | Vake
1| Prjectares 23,24 - 28
n 1582
2 | Mean senat precpitation n
. 132
3 | Mesn sancal recharge cosffcient 33 - s
4 | Mean smncal recharge 33 [ 0086
5 | Mean sensat echarge 65 ach 190

6.7 Sustainable groundwater yleld

Table 15 shows the = w.-hmmwwmsoum
assuming three suitable Iwehol p ge: 10%, m and 30%. The
mmmmuwm.mmm g vpon

rights is 5.7 ac-t. Yet the tolal construction watec demand is 33.20 acf mmngdhbm
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of g in one year repe (3329/19.0) = 100 = 176% of the mean annual recharge, a
level of pumping that is sure to place at risk existing natural ecosystems (Section 6.3),

Table 15. Avallable groundwater velume for LasEast and LanWest Solar,

No. Description Units Adopted value

A\ Caphure-0-recharge percentage - 0 20 0

H Avalable anvual groundwater Caztue L 00088 | 00'X2 | 00198

7. OTHER IMPACTS

[Semmmary| [Appendis] [Acksewledgements] [Eadnotes| [Raferesces] * [Top|
[latradoction] |Descripten of Projects] [Water Resswrves] [Rugged Selar|
[Therrn def Sob Sobar]  [Laaant/LanW et Solar]

7.1 Type of knpacts

In addition to the impacts 1o geohy pical [groundwater] and ydrological [riparian and upland)
resources descrived In Sections 4 to 6, utilty-scale solar development in the San Diego backcountry
will have a pronounced impact on cther related natural Pacts 1o the folk g natural
resources or services are briefly described in this report:

Soils

Nutrients

Flora

Fauna

. Carbon sequestration

Landscape.

woN

- B

7.2 Solls

Construction of the Sotec solar projects i the Boulevard area will require extensive disturbance of
the natural desert soll, with negative ecological implications. Table 16 shows that the total devoloped
area amounts to 1,473 ac.

Table 16. Soltec projects planned in Boulevard.

Ne. Projct “"“‘.‘
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1 Rugpes Sou 168
2 T det St Solar 0
3 LanEas Sor ns
. Lariiuet Solae ey
Som | Atowr projecs 1473

The construction of solar farms in the Boulevard desert backcountry may produce substantial and
largaly unrecoverable disturbance 10 existing soil crusts 22 Biological sol crusts have a sigafcant role
n swablizng 5o in 8 water-imited and, consequently, ercsion-prone emvironment. Crusts in the
Calfornia desert are particularly vuinerable 10 anthropogenic stressors, inchuding human footsteps
and grading-related disturbances (Fig. 50) Destruction of soil crusts by construction activies will
compromise the effectiveness of the natural services of sod stabilization and dust trapping. Crusts are
panicularly Good at sequestering dust, o%en trapping dust for decades or longer I Onsite surveys
may be necessary 10 assess an aea’s potential for dust emission which are caused by soil crust

Fig 50 Abclogcal sod crust in the Boulevard desert

7.3 Nutrients

In the Catfornia desert. where vascular plants are sparse, biological sof crusts are the man sowrce of
nirogen and carbon. The fine soil partcles trapped by biclogical sof crusts bind essental plast
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nutrients, increasing soll fertiity. Biological crusts act as the main control for nutriert availabiley in
nutripnt-imited ecosystems such as the Calornia desert. Once d, Sar plants g ]
In crusted solls have generally greater biomass and higher nutnient concentrations than plants
growing in uncrusted soils (Beinap 2003).4

7.4 Flora

The land disturbed within a solar peoject site could lead to changes in dominant flora. E:
habitat disturbances can faciitate the colonization of natural areas by invasive plants (Brooks 2000).
Construction machinery and other earth-moving equip could carmy plant and

seeds from other construction sites to the solar site (San Diego State University ef al. 2002). The
irvasive plants will also Bkely benefit from water used % suppress dust during solar farm construction.

L tat fa the spread of | ¥ can the length of the
hmmmummmdmmumﬁmnrom Alen
¢ have 8 diff gy that the native herbacecus flora. Allen grasses germinate in the

all and dry by early spring. in contrast to the native flora, which germinates in the winter and remains
green much longer (Brooks of &l 1969). Decomposition of organic matter is siow in arid regons: M
The

thick layers of annual plant ier ofien develop where annual ¢ are

of Mer can lead 1o ncreased size and intensity of fres and can shorien the ime between events

(Brooks 1999)

Irvasive annual species and the frequency and size of fires are positively I

provide a8 more persistent and unformly distributed fuel than is normally suppled by native plants

(BM.MMIWM Fires were Y in the Cait desert due o the

5 ] getative fuol Theredore, native p shrubs are poorly adapled 1o the
g frequency of anthropogenic fres (Brocks 2002) 2

A shift in the natural fire regime triggered by industriai-scale solar energy generaticn facilities could
give Invasive plants an advantage over native plants. Once a fre regime that favers invasive annuals
over natve plants is of could be difficult (Brooks of al
2004) vmammmmmmmmmdmm

es in natural plant community structure and f00d webd dynamics

(&oolu 2000;
7.5 Fauna

Fencing surrounding @ solar taciity removes the haditat for species that Cannot penetrate the fencing

For species with imited range, loss of habitat can directly affect species survival. While species may

be able 10 survive by traveling farther distances 10 sccess forage, fencing that directly removes a vital

MWMMMMMNM Fencing can aiso act a5 a bamer, restricsng
Y q the of certain

7.6 Carbon sequestration

The solar are typcally hod in areas wore veg has been , or
li d. The al of native veg effectively its carbon seq.
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capacty. In essence, global warming is as0 caused by & decrease in he carbon sequestration

y of degraded or y The rec: In carbon ty must
be included as part of an appropriate greenhouse as analysis (Zhu of al 2012, Dudek 2012) The
loss of other natural services (Secbon 7 2) which may accrue as @ result of vogetation removil could
be oxceedingly dffcult 1o quanaly

7.7 Landscape

Rep of native veg: with 3 large number of solar ¥ackers (7.200 CPV trackers) wil
change he rurl of the Boulevard y. The cost in the loss of natural landscape
resources does not lend itself readily 10 economic evaluation. The glare created by the solar panels
wil detract upon the naturel landscape and permanently impalr the pristine beauty of e
surrcundings. The CPV trackers proposed by Sofec are very large (25' x 48" = 1,200 sq &) (Fig. 12),
and e solar tarms’ massive features (Table 1) will be extremely hard, If not Impossible, 10 mitigate
(Fig. 51)

Fip 51 Glare cue 15 Sotec Solar natallaton on a typical day [Proto Saken af ihe campus of
e Universty of Callfiornia San Degs at 500 pm, 00 September 20, 2013)

8. SUMMARY

[T L " Refle: . (Topd 1
[Description of Projects|  [Water Hevenrces| [Rupped Selar]  [Therra dof Sol Selar]
[LantatTan'W et Solar]  [Ouher Impaets|

8.1 Groundwater recharge
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mmmmmdmmnmm“ﬂmwnkmt
gaty pacts on the s water and other related natural
mmam“mﬂnmmnmmmwnhdm
annual preciptation (Section 3.1) The prevaling ecosystem is the chaparral, which theives under the
andisemiand conditons of the Coastal Range of Scuthem California Smwwum
Wmmmmmm water for o or

- g The local agu: are fra rock aqui dwmmmmm
specific yield (Section 4.3, Fig. 24),

The use of groundwatar n and regions, where the Supply is SCaece, is SubjECt 10 important theoretical
and peactical considerations, which 10 this date remain largely unresolved. The first issue is the

method of of gr . In Nature, all groundwater is connected; therefore, the
erunnn.mwmmmmmnmmmw
J; must be y % some extent (Section 4.5). Taking the contributing surface
[watershed] drainage area as the control volume effo: ly the o into &
commons and, thus. subject 10 The Tragedy of ihe Commaons (Hardn 1068). Overexpicitation by one
of more users will perforce moan the eventual demise of the and the ruin fo all
Mcmma.moammgmmmmnnm-»wwm
addition to hydrogeciogy, ™is Nmit must include hydrolog 'y gical. and
considerations.
The second issue & the method of evaluation of net groundy harge. All g s in
driven by reg ryck gradents. Groundh fow oy in regices of

recharge, usually at higher slevations, and moves toward regions of discharge, typically where the
water table intersects the ground swrface (Section 4.2). Most groundwater discharges into the surface

walers, either to the fow of @nd rivers, of 10 sustEn nearty lakes and feed
rip upland/wetand Y Sophock 2000) Very ittie groundwator manages 1o bypass
the surface waters altog ging into the ocean (Section 32) Under pristine
conditions, ge Is equal to 9 fore, et g 90 s effectively zero.
mubnmmwm«wmummmmmmmmm“
Capture through pumping increases e recharge and o the bualy, capture is

bound 1o affect other users in the vicinty, either natural uses (basefiow, m\wﬁw lake, or
wetand) or anthropogenic.

The g of the B area are very imited Recharge in this and/semiarid
region is estmated 1o be 0.066 fyr. A conservative evakiation of groundwater svailabilty, which does
not encroach upon existng rights, is based on the projects’ area (Sectons 4.5, 5.3, and 6.5). Tabile 17

shows a y of annual ge and water for the Soitec projects being
planned in Boulevard. The comg of the water with the ge ge shows
that the o d greatly ds the ?

Tabie 17. Summary of water demands for Scitec projects planned ln Boslevard.
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- - e R e
1 Rugged Solar 6% ws nw 145
2 Tiema ool Sof Solar 420 w7y sy f=al

34 | LaEastlanWWest Sowe | 268 190 n» 15

8.2 Sustainable groundwater yleld

S valves of gr yld are based on 3 bie of ge. even
mnmummummmvm(mzms) Aw&mnwm
consecrvative, 8 30% value represents a compromise o mid-point value. Capturng the entre amount
of recharge, that i, 100%, Or even more, 8s noted in Table 16, is considered unsustainable, in view
of the negative effect that # is likely to have on long-term discharge AWWVMM

capture-to-recharge, say 30%, dges the exi of a coup g
System, g %0 peotect fiow and riparianiup m-umm
caused by the pumping of .
Table 18 shows ratios (and ges) of water 10 cap for the Boulevard
Scitec projects. In all cases, the greatly the aliowable capture, when sustainable
yid is taken into (Y that the Boul area does not have enough
groundwater rescurces 10 support Industisi-scale solar development, even for the one-year
construction perod.
Table 18. Water demand 10 allowable captuse for Boubevard Soiec peojects.
Was Water
No. Project captore ‘water demand afowatie
aliowable
fac#y (ac-t) capture
Capture ™
1 | Rugged Sor 1515 T8 @ @
2 || Twwa cel Sol Solar 831 613 738 8
34 || LanEastlasiVest Solar ar0 n» e ]
8.3 Impacts to hydrology and ecohydrology
of the industrial-scale solar den 1o the hydrology and ecotydrology of the
Boulevard area are likely 1o be civerse and 9ing.

wnomammmmduwmmmm Mbl
sizable community of coast live oak near the Rugged Solar peoject. which is likely to be afected by
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the pumping of groundwater in the vicinity, beyond 8 sustainable limit (Section 4.3) Within this
community, 0ne very Large specimen is estimated to be at least 300 years oid, a relic by all accounts
{(Fig. 29).

Numerous springs have been documented in the McCain Valley foothills, next to the Rugged Solar
project ste. These springs are fed through advective flow in the underlying fractured.rock aquifer
(Ponce 2007). Thus, upland spring-fed woody vegetation stands 1o be negatively affected by
groundwater capiure in the vicnty (Figs. 25 and 25). The siting of Rugged Solar through Tule Creek
and as flood plain is questionabdle; the risks of flooding and flood damage are likely o be substantial
(Section 4.1)

The Tierra del Sol project site sits partly on top of a hil, where drainage runs in theee directions: East
% Unnamed Croek, west to Tierra del Sol Creek. and southwest to Cafada Seca (Section 55)
These three creeks eventually flow imio Mexico. The effect that increased runclf due 1o develcpment
will have on the fiow of these creeks has not been established. In the event that project water is
obtained from local wells, riparian and upland resources n the vicinity will be negatvely affected
These inciude Unnamed Creek, which supports a sizable Wty of coast fve oak (Fig. 40), and
the unique upland near forest of red shank in the neighbering Tiara del Sol watershed (Fig. 43).

The Tierra del Scl project ste abuts wish the community of Jardines del Rincon, In Mexico. To this
date, there i no record of any input having been sought from stakeholders on the Mexican side of the
border (see Appendix).

The LanEastLanWest projects are being sited, for the most part, on top of the Waker Creek meadow
(Fig. 44). This is an unfortunate tactical decision (Section 6.2). This meadow performs @ host of
natural secvices, which will be elimi d or greadly promi in the event that industrai-scale
solar development takes place as planned (Figs. 44 10 46). In the event that the needed amount of
project water is obtaned from local wells, there is a8 high risk that the groundwater table may drop
below histonc levels, with consequent negative efacts on the Walker Creek meadow and asscciated
riparian ecosysiems.

The current LanWes? plot plan the risk of & g in the event that Walker Creek were o
reach flood stage (Section 6.3) With the everpresent threat of global climate change, a heightened
fiood risk remains a distinct possibity. This is particularly the case during strong El Nifio events,
which have hit California with recurring frequency in the recent past (Section 4.1)

84 Concluding remarks

The planned incdustrial-scale development of solar energy in Boulevard and surrounding communities
Is bound to permanently change the rural character of these East San Diego County communities
While the negative imp of enecgy o wil be folt locally, s benefits will accrue
somewhere else, very bkely in dstant urban gs. B has an climate, with
lmited preci an d ity of surface water, and often highty destructve Scodwaters.
Over the years, the lack of reliable surface water has forced local people to rely on grouncwater for
thesr survival
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Groundwater is the only source of potable water in the Boulevard area. Yet the prevaing climate
eflectively means that groundwater recharge is very kmited. In addition, caloulations of groundwater
recharge are generally flawed due o the uncertainty regarding the appicable control volume.
Excessive rek on limited g¢ mmmwmbm
»mummmwm both natural and PO [+ raler users
©n both sides of the U S -Mexico border are bkely to be affected,

Al this juncture, the issues of grouncdwiater sustanabilty aro, unfortunately, not very well defined
Sustanable yield is reckoned to be a moving target, subject 10 adaptive management (Seward et al,
zooe) Towmmmmmua y o and
mnmuma«mmmnmum
the planned/postulated amounts of groundwater caplure with the demonsirated needs of riparian and
upland Y which provide natural services. NO development, no matter how lofty its
am, should piace at risk "g natural y Other W, the
Boulevard Softec projects must resort 10 imported water 10 satisfy their noeds

APPENDIX

IAcksowledgements| [Endsctns| || * [Topl I
[Description of Projects] [Wter Ressurces] (Rugped Sobar] [Tierra del Sl Sodar]
[LanEast/LaaWent Solar]  [Other Impacts|

Lotters from Mexican agencies (In Spanish).

« Internatonal Boundary and Water C (G 2 do Limites y Aguas
entre México y los Estados Unidas).

= Government of the State of Baja Cadfornia (Gobiemo del Estado de Baje Calfornia)

s Muncipality of Tecate. Baja Cadomia, Mexico (Ayuntamiento de Tecate, Baja Caifornia,
México)
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