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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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Fig 1 Rook cunsep showing hypical fractures, in e footlls of McCan Valley, adacent 1o
Sotec’s Solar Rugged proect see

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

Victor M. Ponce

November 15, 2013
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1. INTRODUCTION

(Duscription of Projecn) [Water Resources] [Ragged Selar| [Tierra del S Solarf
[LanKastLanWest Sodar] [Other Iompacts| | M |
[References] * [Top|

i

1.1 Background

Soitec Sclar Development LLC (herein Soitec) is a manufacturer and supplier of solar energy
mmlnwmmmuww(soemmsmmbm
four (4) solar farm projects in B Bou s

wm(wmnmmmeﬂwmamsmmmm
Boulevard Planning Area is @ rural semiard desert adiacent to the U S -Mexico boeder, comprising

55,350 acres (Fig. 2)
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Connny of S Dimgs
Fia. 2 General location of Boulevard Plasning Area [Chck on imace 1 enlaros]

The ities directly impacted by the solar projects are: (1) Boulevard, (2) Tierra del Sol, (3)
McCain Valey and (4) Manzanita/Bankhead Springs. Other impacted neighboring communities
inciude Jewel Valley and Jacumba (Fig. 3). Existing homes and wells in these communities are in
close proximity 10 the solar projects; some as close as 100 . Thus, the question of diverse possible
negative impacts asises.

Fia. 3 Detad of Bouevaed Planning Acea [Cick on image 1o enlamnel

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

“[To] prohibic ... indurtrial-scal or fociliies that induce growth and detract from or
WWMMMW water and air quallty, virwal end natwal
resowrces, abundant wildlife, and historic rural character of the Boulevard area *

mwmmsﬂwmmuwmm(m

8, 2013) the Wind Energy Orch and B ly Plan
mmwmpwmnuwwma numwmpurpomor
the community plan. Thus, the amendment allows these projects to be develcped, apparently with no
limit, thereby g 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 imples extensive commercial production of a
commodity. The designation is questionable because the large quantities of electrical energy o be
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y n B ae for IMPLO , In dstart urban
settings
Once in place, the enecgy projects will change the y rural of Boulevard and
SUToUNding communtes INo one dominated by energy pe ly for
consumption elsewhere. A total of thirieen (13) alternative energy and related projects are being
for he B d area The 4 of these large-scale onergy projcts on

the water resources of the region have been recently documented by Ponce (2013). This report
ostimates that with the implementaton of these projects, the future water demand will be more
than twice the existing water demand

A fracton of the additional water is lkely 1o come from groundwater capture in the Boulevard vicinity
On July 2013, the Calforna Publc Utlities Commission (CPUC) revised the East County (ECO)
Substation Water Supply Plan %0 include bulk groundwater sales from three (3) wells located on the
Campo Indian Reservation, in the amount of 53.75 million gallons (Beta 2013a). This amounts to 165
ac-ft of groundwater capture.

On September 30, 2013, SOGAE requested a further increase 1o 100 milon galions for the ECO
Substation construction water needs. This amount is 1o be supplied by imported water (City of San
Diego, 50 milion galions) and local water from two sources: (1) Uve Oak Springs Water Company, 38
million gallons. and (2) Jacumba Municipal Water District, 15 milion galions. The request amounts 1o
a total of 307 ac-ft of water, of which half (1535 ac-Rt) is likely %o come from local groundwater capture
(Beta 20130). Of the 100 milion galicns requested, 90 million were approved on October 1, 2013, of
which 50 milion are ikely 1o come from groundwater (State of Calfornia Pubic Utiltes Commission
2013) It is seen the SDGAE has vastly underestimated the amount of water needed o clear the
native vegetation and grade the ECO Substation 85-acre project site

This report focuses on the impacts of the Soltec solar projects on the natural resources of the region,
Including water. 80il and vegetation. Other impacts, such as imp © i and
are also cor :

1.2 Soitec solar projects

Scitec Is planning 10 develop four (4) solar farm projects in the Boulevard area In the near Ature
These projects 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, California.
Capacity | No.of | Ama Date of planned
No. Solar Project (v trackens () operatica
1| Rugoed Sciae L] s 765 | December 31, 2014
2 Tiera del Sol Soler w AL @0 Decemter 31, 2014
http//'www, ponce. sdsu.eduboulevardsoitec html 1312014
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LanEast Solar n 90 o October 31, 2014
LanWVest Solar 63 24 “ Fabruary 28 2004
Totl Sotec n Boulevars 1483 T 1473 Decomber 2014

Paghonal Losetinn Wap

County of San Drago

Fio 4 Locaton of Sofec solar prowects in San Dreao County IChck 0n mace to enlaroel
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Couty of Sae Dege:

Fia § Detaded iocation of Solec solar Drosects [Ckck on imace 10 endaroel

2. DESCRIPTION OF PROJECTS

[Water Resources]  [Rugpped Solar] [Therrs dof Sof Solar]  [LaskatLaaWert Solar]  |Other Impacty]
[Appendia] | |Ende [Refereaces] * [Top] [Introduction|

2.1 Rugged Solar Farm

The proposed Rugged Solar Farm is located north of Imterstate Highway 8 (1-8) and east of
Ribbonwood Road. extending about 0.5 miles east of McCain Valley Road. The project covers an
area of 765 acres in two separate areas (Fig. 6) (1) the larger area s located between RBDOMWOOd
Road and McCain Valiey Road, and (2) the smaller area is located Immediately east of McCain Valley
Road. A portion of the project lies within the ficodplain of Tule Creek, which runs theough the McCain
Valey

http:/'www.ponce.sdsu.edwboulevardsoitec.html 17312014

December 2014 7345
Final PEIR 110 8




Response to Comments

Impact of Soitec solar projects on Boulevard and surrounding communitics, San Dicgo C... Page 7 of 60
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Fia. 6 Location of Ruosed Solar Farm IChck on imace 10 enlaroel

The Rugged Sclar Farm project features appeoximately 3,588 units of concentrating photovolaic
(CPV) systems (Fig. 7), utikzing dual-axis trackers and inciuding inverter transformer units, with a
generating capacity up to 80 MW.* Each one of the trackers measures 25° x 48", with a surface area
of 1200 5q f (Fig. 8).
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PG 0 HUGPED DO F AT FACH SVINON LGN [LACX ON FTaZ 1 eNAIpe).

Other project elements Include:
» An electrical collection system lnking the trackers 10 the onsite substation,
* A 7,500-sq t OSM building,
= A 2-ac onsite private collector substation site,
« Suty-one (61) i mer encios
= 3 miles of overhead generator transmission line,
o 20.5 miles of newly constructed lcad-bearing on-site access r0ads,

» 45,5 mies of graded, non-load-beanng dirt service roads,

« Three (3) permanent on-site water wells,

= Five 20,000-gallon water storage tanks for fre suppression and tracker washing,
» A septic tank and leach field, and

« A G-t perimeter fencing topped with 1-& of security barbed wire.

2.2 Tierra del Sol Solar Farm

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

[ Y % the wnity of Jardines del Rincon, on the cther side of the border, Is noted.

http:/www.ponce, sdsu.edwboulcvardsoitec. html 113172014
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oty of S Dingo

a9 Locaden of Tierra ded Sof Sokar Farm [Cick on image 10 enfansel

o = 5 048
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Fia. 10 Taera del Sof Solar Farm vicinity mao [CSck on imace o enamnel

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

The overall project area is 420 acres, and It the f g fe
« 2,538 CPV trackers,
« Underground cable systems,
» 4-3c OSM annex bulidng,
= On-site substation switchyard,
» Four (4) 10,000-gallon water-storage tanks,
= Six (5) miles transmission line % the [rebuilt] Boulevard Substation,
= 1.5 miles of new access roads,
» Security fencing, and
« On-site water well 10 supply 3.68 ac-ft of groundwater on an annual basis.

County of San Dge

Fio. 11 Prefminacy ste pian of Tierra del Sol Solar Farm ICick on imace 10 enlarcel
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Conmty of San Dugo
Fia 12 Tieers del Sol Solae Farm racker slevation detad [Cick on imace 19 enlense]
2.3 LanEast Solar

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

each other (Fig. 13)
hittp/www.ponce.sdsu edwboulevardsoitec. html 17312014
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Fig. 13 LanEaat (red border) and LanWest (groen Sorder) paoject sies
[Cick on mage % entarpe]

The LanEast solar project would produce up %o 22 MW of electrical energy using approximately $00
CPV trackers. Each one of these trackers measures 25° x 4%, with a surface area of 1,200 sq ft,
simiar to that shown in Figs. 8 and 12

In addition 1o the trackers, the following are required. (1) an on-site collector substation, (2) an on-site
O&M annex buliding, and (3) an overhead transmission line. The latier would connect the on-site
coliector substation 1o SDGAE's new Boulevard located app: ly 1,000 ft

of the project site

24 LanWest Solar

The proposed Lan\West Solar Farm is @ 55-ac site bordered 10 the north by Interstate Mighway 8 (1-8)
and to the south by U.S. Route 80 (OKd 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 %0 SDGAE's new Boulevard substaion
A plot plan is shown in Fig. 14

hetp/iwww. ponce.sdsu.edwboulevardsoitec heml 1312014
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Fig. 14 LaniWest Sclar plot plan [Clck on image 12 enlarge]
3. WATER RESOURCES
(Rwgged Sodar] [Therve 3ol Sol Solar]  [LanEaseTanWest Selar] [Other Impact] [Summary|
Asp (¥ ndnstes| * (Tepl | iption of Prajects|
3.1 Surface water
All water Including surface and gr , Origh in precip 1. Boulevard and
g o are d In San Diego County, where there is no import of
surface water. Thus, the area Is forced 1o rely sclely on gr , which is rep only from
precipitation,

Table 2 shows precipitation data for two Boulevard climatological stations. Based on this data, the
weighted average of mean annual precipitation in Boulevard is 15.82 in, which is equivalent % 4018

mm.
Table 2. Summary of precipitation data for two B BOn:
No. Mean annual
http://www.ponce.sdsu.cduboulevardsoitec. html 13172014
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Boutevad e 16° 20 3% 19251967 43 s

Bovevard 2 kFoll ) 16718 0 1970-1504 2 1751

Weghies swerage - - - — - 1"
Tabie 3 shows the n regions. The Boulevard area classifies as an and-

b

semiand region (Fig. 15). An arid-semiand region has intle surface water and, consequently, intie
unoff. The runoff coeficient is typically around 10-15% of preciptation. Surface runoff is markedly
$8a50nal and aimost none of it is stoced for economic use

Table 3. The chmatic spectrum in sublropical regices.
Chmatic region | Superarid | Hypeearid Arid Semiand
Precipaaton (me) <100 100-200 200400 00800
Cimatic region | Sebhumid | Humid | Hyperhumid | Swperhumid
Preciptation (mm) | 8001600 | 18003200 | 32006400 > 8400

Fin 14 Tha MACmin Valee frcdaunmt San Mennn Cromty Callnens

The lack of surface water has forced Boul

hutp:/fwww.ponce. sdsuedwboulevardsoitec.html
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exclusively on groundwater for their survival. The Boulevard area straddies the Campo-Cotiorwood
aqufier on s eastern boundary (Fig. 18). This aquifer is part of the Tiuana river watershed, which
spans both the United States and neighboring Mexico 1o the south. In 1983, the Environmental
Protection Agency (EPA) designated the Campo-Cottonwood aquifer as sole source 2 This federal
designation is meant 10 protect the groundwater resource 1O assure its preservation and sustanabilty

Fia 16 Locaton of Campo-Cotionwood Creek Sole Souwrce Aquiier [Cick 00 image 10 enfase]

3.2 Groundwater

Groundwater is aimost aways in driven by regional hydraulic gr (Fig. 17).
The quansty of grouncwater greatly exceeds that of surface water, the ratio is about 231 (US
Geological Survey). Yet, when the typical span of human int " d ths and

years). most groundwater is replenished too siowly. Thus, issues of groundwater depletion and, more
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ntly. 9 dity, are very n y society. The g of
9 flow pi helgs in the of s px 23 @ natural resource for human
consumption.
The fate of groundwater is ether
1. To return % the surface waters as exfitration 10 spengs of baseflow, of 10 support riparan and
wetland ecosystems, or

2 To flow drectly into the nearest ocean

Gicbally, about 98% of groundwater Sppears 8s Springs of or,
through ripanan and wetiand ecosystems. Only 2% of groundwater flows directy into the ocean
(World Water Balance 1678, L'vovich 1979).

®
[ R e I $ WIS gR S At

[ o oo vomame comsnny s

- D o g www o
US Gamegus Brvey

Fin 17 Tunioal natar and daacton of Asrsmtanins o

3.3 Groundwater recharge

The pe 1o 9 is Y op sa ge of p And regions

have ly Jess recharge 1o gr han humid regicas. In theory, the recharge 1

o can be evaluated by g @ water bak where infitration (1) is calculated by
9 (E), ovap (T) and runoff (Q) from precipitation (P) (Fig. 18)
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December 2014

7345

Final PEIR

110 19




Response to Comments

Impact of Softec solar projects on Boulevard and surrounding communities, San Diego ... Page 18 of 60

Fig 18 Components of e water balance

In practice, however, It Is very Skely ?hat the natural prototype o systom will not lend itself readily
descripton m.manmmmwm»mm another
fraction retums to the asthe L of and riparian
ecosystems. mmu#mhmm and subject 1o spatial and
in sol stics. Therefore, it is almost impossible %o
mmwmdmwwuuwmwnm and
what fraction d to the 3g jon. Over the years, classical
Mmmmmmnmmm

The situation has been partly resolved by L'vovich, who developed an fo of he
water bal using the of wetting (L'vovich 1979, Ponce 1065). Catchment
welting is the fraction of precipitation not contributing 1o direct surface runoff.

Lvovich's approach 10 the water b ists of the 9 83dnve que:
« Preciptation P is separated into drect surface runclf S and catchment wetting W.
» Catchmant wetting W is sep into fow U and vags V.

. Vs into E and evep T

» Runcf R is separated into direct suface runofl S and basefiow U,
= Procipitation P is confirmed 1o the sum of runcl R and vaporzation V.

A Par of water b formuiations using Y gy and L'vovich's approach is
shown in Table 4.

Table 4. Comparieon of water balance formulations
I

http/www.ponce. sdsu.edwboulevardsoitec. html 1312014
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Classical hydrology Livovich's approach

P=S+W
W=U+V

IspP=--7-Q VasE+T

Rm= S+ 0

P=R+V
Baming a precise p o of ¢ recharge for the Boulevard area, the
only other isto gr 3¢ USIng @ synthetic approach, Le., on the basis
of 8 host of data and analy in the Ste , keeping in mind that recharge is a function of

mmwnmuumm where precipitation is ciose 1 zero, the
recharge percentage is also near zero. This &5 the case of superarid regions. with mean annual
preciptation less than 100 mm. Conversely, on e wet side of the cimasic spectrum, with
prociptaton greater than 6,400 mm, recharge s a sizable fraction of precipitation. This is the case of
superhumid regions (Tabie 2). In the middie of the Cmatic spectrum, with mean annual precipation
of about 800 mm, recharge is estimated to be around 20% (Ponce 2012).

Scanion et ol (2006) have performed a global synthesis of groundwater recharge in semiard and arid
regions, using approximately 140 study areas, & g the US. & They repont values of
mmm“%wnsdwmm A value of grouncwater

pe for the B and at most equal 1o 5% of mean annual
m-mm MMMWM.M»‘Isunu
401.8 mm, g % an climate.

Thus, the age annual groundy h for the B area s (5100) x (15.82112) =
005 h

4. RUGGED SOLAR

l'ﬂ-n“idldlﬂ IM\"IM 10ther Impacts|  [Seummary] [Appendia)
¢ [Tepl
[Description of Prajects]  [Waser Resowrces|

4.1 Flood risk

The Rugged Solar Farm project encompasses areas of the McCain Valley, portions of it lying directly
on the Sood plain of Tule Creek. Figure 19 shows an aeral perspective of the McCain Valley and Tule
Creek, with the project area boundaries placed on 1op. The wisdom of placing a sclar project in the
immediate vicinity of a desert wash is open 10 question; sooner o later part of the instaliations will be

hitpe//www._ponce. sdsu.eduwboulevardsoitec. html 13172014
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Fg 19 Aeral perspective of vicndy of Rugged Solar Farm [Clck on image 1o enlage]

Hydrologic calculations for the project site are shown in Table 5. The flood discharge i likely to be

15,605 cfs for an infrequent flood ¢
Table 5. Hydrologic dats.
N Description Value
1 Maximum haadwaler elevaten (above m.s 1) 58180
2 Deairage s0es measuied at entance 1o Tule Casyon, 1 Elev 32008 3258
3 Drainage aa 1 location most downatream of propect, ot Blev 352048 | 23S5sqmi
15805 ch

¢ | Flood sschage

Hydraulic calculations are shown in Table 6. The fiood flow depth (1.5 #1) was estimated based on
local experience.® For the given hydraulic conditions, the caiculated flood discharge is 16,673 cfs.
This discharge agrees very closely with the hydrologic value (15,805 cfs) shown in Table 5,
Moreover, the caiculated flow velocity, 5.56 fps, is considered relatively high, while the Froude

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

Table 6. Hydraulic data.
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No. Description Value
1| Aversge focdpiain wia slcng project ste | 20000
2 | Esteated foodplain fow Seph 158
3 Esterated Manning's n 00
“ Mean botiom siope in reach of intesest on
s | Dachage 16,673 cfs
6 | Mess veiooey 5551
7 Froude numder o8

The Rugged Sclar Farm project wil Do subject 1o extensive flocding during mean annual (2-yr
frequency) floods, with flow depths exceeding 1.5 it and velocties exceeding 556 fps. The extent to
which these flow depths and velccitios wil afect the normal functioning and operation of the solar

and iated Il directly on the path of the ficod) is unknown.”
mm-mcmummwummwmwmn
affect neighboring properties.

Extensive flood damage has been experienced within the past 40 years in the vicinity of Tule Creek.
On September 9, 1976, tropical storm Kathleen brushed the Pacfic coast off the Baja California
Peninsula and headed north 1o California. The storm dropped a foot of rainfall in some areas.

Fx g caused phC Cestn, in Ocotillo, 24 km east of Tule Creek, and six people
Mnmm'

Tropical storms in S Califo tend to be with El Nifio events (NASA 2012)
M recent -l roveals the mark of human (e,

dmnamo-)nmumwwunmmpmbfam(smmmmmd
Oceanography 2013). Thus, it is to be expected that stronger El Nifio events and, therelcre, more
frequent tropical storms will hit Southern California and the B rd area in the fo ble future.

4.2 Water d ds of

mmmmmwtgm.w.mmﬂdnmﬂun
fully dependent on groundwater. The region has a d and cimate; therefore, surface water
-wmmwmwumﬂ Typically, groundwater levels do not intersect

X fow is almost and local ) carry flow only in
direct top G IS rep only from precipitation, and precipaation
generally increases with altitude.

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

http:/f'www.ponce.sdsu edwboulevardsoitec, html 17312014
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comparably sized alluvial aqulers. Recharge occurs at the higher elevations and discharge at the
lower e , driven by prevaiing hydraulic g (Fig. 20)

INTEAMEDIATE

ER oo — T A Rowume o
e P
ED owr " v

Mt o § st Bewas Ccnimten Carate

Ein 30 Darhnmns n st dashamne b monmtantar

A distinct property of fractured-rock aquifers is that they feature pr paths for flow ",
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, close to the U.S -Mexico border (Fig. 21). The largest of these springs, lying immeciately
west [downstream] of 3 very large dke [shown in red in Fig. 21), measires 1,455-% long and about 5-
f wide (Fig. 22). Predictably, 8 large speciman of coast iive cak (Quercus agrifolls) sits at e exact
locaton of the spring (Fig. 23), confirming the drect relationship between local sprngs and e
presence of large trees in the vicinty
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Fin 21 | armtion of arviena in Tiarrs del Sl (Senne 2007
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Fig 23 A lipe specmen of coast Ive sk, near the westem axtamiy of 3 lvge che
0 Tierma ool Sl Mot he presence of SUOSIANGA! wine! and Mmosihwre

on e ground (Ponce 2007)

4.3 Water neods of natural ecosystems in the Rugged Solar site

The Rugged Sclar ste lies within the confines of McCain Valley, being crossed by Tule Creek from
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northwest to southeast (Fig. 19). The maximum heacdwater elevation, at the Tecate Divide, is 5618 &
while the elevaton of Tule Creek proper vares from adbout 4200 ft near the entrance to McCain
Valiey, 10 3.200 ft near the entrance 10 Tule Canyon, a drop of 1,000 Rt in the valley, and 2418 t in
total. The underlying aquifer is a fractured rock aquder, with charactenstically fast response and
relatively small stoeage capaclly (Freeze and Cherry 1979)

Rock outcrops spread along the foothils of McCain Valley reveal the extent of the fractures. Figure 24
shows a typical fracture In @ rock cutcrop, on the McCain Valey Conservation Camp, immediately
adjacent to the Rugged Solar ste. The rocks vary from 109 "3 on the
location (Ponce 2006)" Flow in fractured rock aquifers occurs primarily through the ¥actures, as
opposed 1o through he matrix Thus, Sow in fractured rock aquifers is dominated by advection rather
than by diffusion (Ponce 2007)

Fig. 24 Roch outerop showng fractres. adacent to Sotec’s Solar Rugged proect
b mmn&‘m-nmmimm

Large fractures intersecting the ground surface lead 10 springs, which serve the purpose of providing
much needed waler 10 shiuds and trees growing in the immediate vicinty (Fig. 25). Many springs ace
found in the Upper McCain Valley, some are large enough 10 coliect water on the surface fr various
uses. Several tribal resicences located on the Manzania reservation reportedly rely on spring-fed
water for their and In ck needs (see the boxed spring of Fig 26). These
residences and spengs are located at higher elevations and will likely be some of the frst 10 be
impacted by the proposed grouncwater capture in the lower McCain Valley. Capture amounts
gererally g 100% of ¢ ae likely to lower g ovels lly and
negatvely affect upland sprng-fec vegetation and ripanan and wetland ecosystems.
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Fig 28 Bound spnng HEated in the Manzanis reservation, sioog He McCan Viallgy focthit

An important community of coast kve oak (Quercus agrifols) is present in Dick McCain's Ranch (now
™e McCan Valey Conservation Camp), i the foomhils of McCain Valley. at appeoximate elevation
3530 ft (Fig. 27). Within this community, one extracrdinarly large specimen has been documented
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with a measured circumference [at breast height] of 7.55 m, resulting in an “equivalent dlameter™ 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 quantities of moisture in the soil, within reach of the roots

A7

s ¥ RSO

Fig 20 A very large specmen of coast ive oak in Dick McCain's Ranch
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Coast Iive cak is found in the coastal ranges of Calfornia, from north central Calfornia 1o northern
Baja Caldornia (NRCS 2013). Figure 29 shows another large specimen of coast live oak, located in
Rancho Banchets, near Tecate, Baja Calfornia, at @ straight distance of 23,5 km south from the tree
shown in Fig. 20. The Rancho Banchetti tree, with a circumference of 5.13 m and an equivalent
dameter of 1,63 m, has been estimated 10 be more than 300 years oid '

N 3

Fig 29 Alwge specrmen of cosst ive cak in Rancho Danchets, Tecate. Baga Callomia

Figure 30 shows the location of a spring-fed pond In Dick McCain's Ranch [point of the red amrow),
immediately south of the coast live cak community shown in Fig. 27. The pond, shown in Fig. 31,
shows a substantial amount of stored water, cespite that fact that the photo was taken on August 1,
2013, near the end of the dry season. Figure 32 shows 8 closeup of the spring feeding into the pond
Figure 33 shows a thriving wetiand near the location of the pond
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Fig. 30 Locaton of pond i Dick McCan's Ranch i Boulevand coustry

Fig 31 Large 2ond in Dick McCain's Ranch [phots tahen August 1, 2013
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Fig 33 Amvving wetland in e vicinity of Dick MoCain's Ranch.

Figures 25 10 33 show conclusively that many Boulevard vegetative landscapes and related
ecosysiems are being fed from groundwater flowing near the surface and exditrating 1o the surface in

the form of springs. Ex pumping of g i Ekely 10 lower the grouncwater table and 1o
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negatvely affect local ecosystems. mwnmmmbmwmm
and riparian Y are negatvely by g of ground in the
Immediate vicinity, see, for the seminal work of M (mnmmmmapm
and Player (2008) in southwestern Utah (Fig. 34)

Fig. 34 A riparian community impacted by groundwiter sumping (Ponce and Player 2008)

4.4 Rugged Solar water demand

Table 7 shows the Rugged Solar project estimated water demands, incl. Y
and operatonal water demands (AECOM 2012) mwmmomnowawoe-«
and the total operational water demand is 4 55 ac-ft

Table 7. Rugged Solar water demands.

Type ol domand | Activity Description by
1 Site preparation (clearng. grading) «@n
Temporary
project 2 Application of watetisol binding agent a0
102 | Towl commuction wae 7318
1 Dt suppression 277
operavonal
wi'er use 2 Parel washing 2
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I Y L

4.5 Groundwater supply

The water demands for ™he Rugged Sclar project are prop 1 be fed from g from
xisting wells in the vichity. Rupped Solar wil use wells #5 and #8A. while Tule Wind will use wells
96, #6A_ and #8 (Fig. 35) (MDR Engineering 2011). Cumulative impacts on groundwater levels may
be envisaged. Pumging from groundwater may proceed a3 iong 88 it does Not encroach upon existing
groundwater rights, either natural or anthropogenic. For instance, Tule Lake, partially shown on the
bottom right of Fig. 35, les near the downtream end of Tule Creek, in relatively close proxdimity to the
supply wells for the Rugged Solar project.

Fig. 35 Appraximate location of existng wels in Ihe Rugped Solar progect ste

Al grouncwalter flow is In ransk 10 lower elevations. Al groundwater pumping comes from capture,
and all capture Is due to pumping (Seward of & 2008. Ponce 2007) The greater the infensity of
pumping, the greater the cagture. Capture comes om decreases in natural Cischarge and ncresses
n recharge (nduced recharge), the latier coming from the surrounding areas.

The choice of control volume for the of alk [~ caphure is fraught with
dficulies. All groundwater is connected; therefore, the size of the control volume Is not readily
dscernible. A typical grouncwater 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 edtorial in Ground Waler,
entiied "Safe yield and the water budget myth.” Bredehoeft (1997) wrote:

“In my experience, the recharge. and certainly the change In recharge dwe 1o a development
rmmp;uwymw o guantify.”

Increasing amounts of capture are kkely 10 draw Qroundy voh from an i g area. This
fact has been thoroughly o see, for . the case study of Paracise Valey, Nevada,
by Prudic and Herman (1596). In the case of Rugged Solar, taking the contral volume as the drainage
area 10 the location most downstream of the project would amount % 23.5 square miles (Tadle 5)

This amount of capture wouls wpon local vegs y dependent as they are on
shalow groundwater for their survival
A consenvative evall of ¢ dity, which does not encroach upon existing rights,

mmumwm ought 10 be Dased sclely on the Rugged Solar project area, which is
765 acres (Section 2.1). The mean annual recharge is 0.088 & (Secton 3.3) Therefcre, the mean
annual recharge In volumetric units i5: 765 ac x 0066 t = 505 ac-R Table 8 summarizes the
mammmmuamuswm

Table 8. Calkculation of mean anneal recharge for Rugged Solar,
Neo. Deseription Section | Units | Vale
1 Propct area 21 L 768
" 1582
2 Maan 3l precptaton bR
L] 132
3 Mean 3rn.al recharge coetcent » * s
4 NMoan anncal secharnge 33 L] 008e
s Maan asneal recharge 45 ah ®s

4.6 Sustainable groundwater yield

Pumping the entire amount of recharge, the so-<alled "safe yiek!™ of past hydrogeciogic practice,
amounts 1o capluring the entire amount of discharge, a practce that is now widely discredited.
Sophocieous (2000), among others, reckoned that safe yield ignoees the fact that, over the long term,
natural pe s by ge from the aquifer by evap 55 or by Qe inlo
streams, sprngs. of seeps. Consequenty, if pumping equals ¥
mmdqw(mmlz)mwmmmdemm
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 again and again. in bomh theory and pracice. A significant
amount of captre in one location, resembiing the entire gross recharge, will eventually encroach
Upon other established rights.

9 of gr g e y argue that yield should be
taken a3 a sutable fraction of recharge, the Faction varying between 8 conservative value of 10%
and a comgromise midrange value of J0%. Values 9 0% require wled hy gical and
ecohydrological studies 10 assure that pumping levels 9 hat are not likely 10 afect

fow andlor > Y in the vicnty ( 2004)

Table 9 shows the avsilable groundwater volume for the Rugged Solar project. assuming three
suitable levels of capture-to-recharge percentage: 10%, 20%. and 30%. The maximum volume that
could be pumped from the existing wells, and not encroach upon established rights, is 15.15 ac-ft. Yet
e ial construction water demand s 73.16 ac-ft. The pumping of this amount of groundwater in one
year represents (73.18/50 5 ) x 100 = 145% of the mean annual recharge, a level of pumping that is
sure 10 place at risk exissng rparian\up

Table 9. Available grousdwater volume for Rugped Solar.

No. Description Units Adopted valee

1 Capture 40-1echarpe percentage % ® 2 »

2 Aveiadie a70uW Qrovndeier Capnse n 00008 | 001N | 001

3 Avedatio arrnal roundeiter volime L 08 %0 159

5, TIERRA DEL SOL SOLAR

[LanantTanWest Solar] [Ofher Impacts| L I
* (Tepl of Project|  [Water Resewrces|  [Rugged Solar}

5.1 Location

The Tierra dei Sol Solar Farm project is located in Tiera de Sol, a communty of Boulevaed (Figs. 4
and 5). The project P 420 acres, in red in Fig. 35, located immediately north of
e U.S -Mexico border. The project site abuts directly with the community of Jardines del Rincon, in
the municipaity of Tecate, Baja Calfornia.
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Fig 35 Location of Tuwea Sel Sof Solar Farm JChck on mage 1o enlarpe)

5.2 Tierra del Sol water demand

The construction water demand for Tierra del Sol Solar is 20 milion gallions, for an estimated 12-
month construction period (Sofec Solar EIR 2012). This amounts to 61.37 ac-® Thereafer, annual
waler use for the OBM Annex and 10 wash the CPV trackers is 3.68 ac-ft (Dudek 2012) Table 10
summarizes the water demands of the Tierra del Sol Solar project

Table 10. Tierra del Sol Solar water demands.

Description Volume (sct)
Temporary proect CONSrUCEon (0ne year) 61.37
Amusl cperstonsl wate: use 368

8.3 Groundwater supply

At this juncture, the source of water for he Tierra del Sol Solar project remains uncertan. As in the
case of Rugged Solae, pumping from groundwater may proceed as iong as it does not encroach upen
axsting groundwater rghts, either natural o anthropogenic (Section 4.5). A conservative evaluation
of groundwater availabilty, which does not encroach upon existing rights, both natural and human-
nduced, is based on the Tierra del Sol Solar project area, which is 420 acres (Section 2.2)
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The mean annual precipitation is 1.32 ft (Secticn 3.1). The d recharge coefficient is 5%
(Section 3.3). Therefore, the mean annual recharge is: 0.05 x 1,32 = 0.066 & The mean annual
recharge in volumetric units is. 420 ac x 0.088 Rt = 27.72 acft. Table 11 summarizes the calcuiation
of mean annual recharge for the Tierra del Sol Solar project

Table 11, Calculation of mean anmal rechaege for Tieers del Sof Solar.
No. Descripton Section | Units | Value
1| Proectares 22 » 420

n 1582
2 | Mean annual precipitation a1

* 132
3 | Mean annual recharge coefficent a3 % s
4 | Wean annual recharge 33 n | ooes
s | Mean annual recharge 52 son | 2772

54 Sustainable groundwater yield

Tabie 12 shows the available groundwater volume for the Tierra del Sol Solar project, assuming three

i levels of capture-1o ge percantage: 10%, 20%, and 30%. The maximum volume that
could be pumped from existing wells and not encroach upon establshed rights is 8.31 ac-R. Yet the
total construction water demand is 81.37 ac-® (Table §). The pumping of this amount of groundwater
In one year represents (61.37/27.7) x 100 = 221% of the mean annual recharge, a level of pumping
that is sure %0 place at risk existing natural ecosystems.

Table 12. Avallable groundwater volume for Tierra del Sol Solar.

No. Description Unns Adopted vale

1 Capture-to-recharge percentage % 10 20 »

2 Avadable annual groundwater cagture n 00068 | 00132 00188

3 Avalable anrual groundwater volume L2 2 554 am

5.5 Rip and upland hydrology
Runoff from Tierra de! Sol Solar project ste flows in three main directions, shown in Fig. 37

1. To the east, % contribute 10 Unnamed Creel. which flows into Mexico at the border,

immediately east of the project sie,
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2. To the west, 1o contribute 10 Tierra del Sol Creek, which flows into Mexico at Roca Magisterial
and

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

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

Fig. 37 Surface drainage at Tierra ool Sol Solar
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2. To the west, % contribute to Tierra del Sol Creek, which flows into Mexico at Roca Magisterial
and

3. To the southwest, 1o contribute to Cafada Seca (Dry Creek). which flows south through
Jardines del Rincon, which les in Mexico proper

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

Fig 37 Serface dranage at Tierma del Sol Solar
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Fig 35 Anvriving community of cosst lve oak ot the Maupn Ranch in Tierra del Sol

Fig. 40 Riparian comaer in Usnamed Creek af the Maupin Rasch n Tiora del Sol

The coast ive cak forest located east of the Tierra del Sol Solar site appears to be theiving. Robert
Maupin, a long-time local resident, recalls that in 1659 he personally cut down an apparently “dead”
specimen of coast live cak within his property. Yet the ree was not dead. In 2013, 54 years later,
Maupin measured the circumference of the new stump, at breast height. at 14.02 R which amounts to
427 m (Fig 41)."% The equivalent Giameter is 1.36 m, which indicates that the average growth rate of
this tree has been 0.025 myr, by all accounts a significant growth rate for this native California
species. ™
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Fig 41 A Sy old coast Bve oak ree in Tiera del Sol

About 27% of the Tierra del Sol Solar project area drains east into Unnamed Creek shown in Fig. 40,
whie the remainder drains west toward Tierra del Sol Creek (Ponce 2006), and southwest toward
Cafada Seca (Dry Creek), in Jardines del Rincon, Mexico (Fig. 37)

The pervasive presence of shallow groundwater is seen 1o extend beyond the wel acknowledged
fiparian emvironment, to comprise even upland ecosystems in the vicinity. A case in point The
distinctive upland linear forest of red shank in the neighboring Tierra del Sol watershed. This forest
runs from norfrwest 10 southeast (see red arrow of Fig 42), with a longitudinal dimension of
approxamately 3,130 Rt and an average width of about 100 ft, ending within a shon distance of the
Tierra ded Sol Solar peoject site.'® The existence of this linear forest, or ineament. suggests an
adaptation to predominantly linear fractures in the underlying rock aquifer (Ponce 2006) 1%
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Fig 42 Aerial view of Inear forest of sed shank

56

of gr P

In the event of substankal local groundwater pumping. exceeding the recommended maximum level
of 8.31 ac-f, ie., 30% of annual recharge. the Tierra del Sol Solar peoject will have to show that this
capture will not negatively affect or s jally impair g fparan and upland communities
(Section 5.5). In view of the host of natural secvices riparian and upland ecosystems provide,
which include erosion control, sediment accretion, enhanced habitat, ground shading, carbon
sequestration, and cxygen production, appropriate steps should be in place for thewr preservation and
conservation

8.7 Transborder impacts
The Tieera del Sol Solar project is located on the U.S. side of the international border, drectly
adjacent 1o the community of Jardines del Rincon, in Mexico (Fig. 37). The project’'s magnitude and
possie impact on the environment are the subject of intensive study. Nevertheless, the cognizant
Mexican agencies have not been made officially aware of the projects featires. The following letters
10 that effect are included in the Appendix:

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

2. Govemment of the State of Baja California (Gobiemo del Estado de Baja Calfornia)

3. Municipalty of Tecate, Baja Calfornia (Ayuntamiento de Tecale, Baje Calfornia)

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

project.”

A project as massive as Tierra cel Sol Sclar, as close 10 the border as planned, and with significant,
diverse and farcanging imp must be In a tmely fashion 1o all stakeholders Mkaly
% be affected.

5.8 Border security impacts

The County of San Diego has a “Land Use Poliy for D y Permits Adjo © the
International Border” (Policy 1-111) (County of San Diego 2013). This poiicy states speciic conditions
that apply for Y parmits for properties located within 150 R from the Internasonal

Boeder. Figure 11 shows that the Tierra del Sol Solar project site is located within 150 & from the
International Border. Thus, & is presumed that Tierra del Sol Solar must comply with San Diego
County Policy 1111

6. LANEASTALANWEST SOLAR

[Other lmpace| " dis) : ¢ [Top|

6.1 Location

The LanEast and LanWest Solar Farms are two adjacent projcts planned in the Walker Creek
watershed, in Boulevard (Fig. 13). The Walker Creek Is located y south of the
McCain valley. The headwaters of Walker Creek are on the Tecate Divide, at slevation 4251 & From
s heacwaters, Walker Creek flows in 8 southeastern direction, flowing through Walker Creek
meadow toward Walker Canyon Eventualy, the latter fiows north through Carrizo Gorge into Carrizo
Creek. and then east into the Salton Sea

6.2 Impacts on local wetlands

The Walker Creek meadow is delneated in biue in Fig. 43 This figure shows that the
LanEastLanWest project ste encompasses aimost the entire areal extent of the Walker Creek
meadow, The drainage area of Walker Creek, sed to the furth point of the
meadow, is 10.8 square mies.
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Fig. 43 Walier Coook meadow relative 15 LasEastLaniWest Solar [Click on image 1o enlarge]

Figure 44 shows a southemn aspect of the Walker Creek A g its and the
general direction of surface and subsurface flow (Indicated by the red amows). Several communities
of and hygrophy with water 2% , dot the of Waker Creek

meadow. Figure 45 shows a community of coast ive cak (Quercus agrifolia) along both sides of the
Walier Creek meadow. Figure 48 shows a community of river willows (Salix. sp) established within

the confines of the meadow
hetp:/‘www. ponce.sdsu.cduwboulevardsoitec.html 173172014
December 2014 7345
110 45

Final PEIR




Response to Comments

Impact of Soitee solar projects on Boulevard and surrounding communitics, San Diego ... Page 44 of 60

Fig 45 Coast hve 0ak trees along boh sides of Waler Creek meadow.
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Fig 48 River wilows within the Walker Cosek maadow

The wisdom of placing a solar energy project directly on top of a meadow'wetiand is highly
questionable. A wetland is defined as a land area saturaled with waler, either permanently or
seasonally. Proximity of the water table 10 the land surface s a iste of W
perform a host of natural services, iInciudng sedment retention, nutrient and poliutant uptake, cardbon
sequestering. migratory bird hatetat. and visual aesthetcs, among others. In the United States, a
fedecal policy of has been since 1989."7

The groundwater table in the vicinity of Walker Creek, upstream of and through the wetiand, lies near
the ground surface, indicating the presence of a well established and thriving ripanan and wetland
ecosystem. The underlying aquifer is a fractured rock aquifer, for which the piezometric head may be
spatially varying and largely unpredictable (Love ef al 2000). For instance, the County of San Diego
recently drilled a 500 wel at a distance of 250 ft from the creek thalweg (Fig. 47).'% This well has
been fiowing in an artesian mode since its inception, g the ofap head at
or above the ground surface (Fig. 4819
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Fig 48 New water well naar Waker Creek, flowing under anesian condtons on Seplember 18, 2013

6.3 Other hydroecological impacts

immediately downstream from the LanEast project site, Walker Creek runs Shrough the Walker

Canyon Ecological Reserve for about 1.5 mies before g [he J y of] Axza-
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Borrego State Park. The ecological reserve Ses immediately east of the LanEast project site (Fig. 49)
Therefore, groundwater pumping in the vicinity must show conclusively that it does not result in 3
signficant impact 10 the reserve

Fig 49 Locaton of Walker Canyon Ecological Resarve relatve 1o
LanEastLaniVest project site [Cick on image 1 snlage)

6.4 Hydrology and hydraulics
Pri y hy alcul for the Walker Creek meadow, based on a drainage area of 108

square miles, mwnmm«mmmommwwma”mn
calculations for the Walker Creek meadow are shown in Table 132" The average width of the
meadow Is b = 480 R, the longitudinal channel siope is S = 0.018, and the estimated Manning's n =
0.050. Table 13 ndicates that flood flow depths are ikely %0 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 velocities
may have on the operation and maintenance of solar energy instaliaions Is unknown

Table 13. Hydraslic calculations for the Walker Creek meadow.
Return pesicd
No. Units
Low | Medem | Mgh
1 | Daschane e | 9208 | seant | d08Mm
2 | Powdeptn L] 258 aw (3 1)
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b Mea~ velocty s Te4 80 RAR- -]

4 | Froude number . o8z 1 0%
6.5 Water domand
The cor water for LanE ost Solar has not been clearly established. A value
of 33.20 ac-f for the construction period (app yiynis here. based on an aenal

correlation of LanEast/LanWest Sclar (288 acres) with Rugged Solar (73.16 ac-ht for 765 acres) and
Tierra del Sl (61.37 ac-t for 420 acres).

6.6 Groundwater supply

thmdﬂwmu\dfmusas& ping from groundh may p L]
iong as 1t does not ch upon groundy fights, either natural or anthropogenic. A
mmamm.mmmmwmrvm
both natural and human-induced, is based sclely on the LanEast and Lan)Vest Solar project areas,
which is: 233 + 55 = 288 acres (Table 12)

The mean annual precipitation is 1.32 Rt (Secton 3.1). The estmated recharge coefficient is 5%
(Section 3.3). Therefore, the mean annual recharge is: 0.05 x 1,32 = 0.085 & The mean annual
recharge in volumetric units is: 288 ac = 0,065 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 annual recharge for LanEast and LanWest Solar,
No. Descrigtion Section Units Valkee
1 Project see 23,24 B %3
n w82
2 Mean sonial precptation n
L] R
3 Mean a2nial recharge coefcent R &) - L]
4 Mean 3°n.a! recharge EE [ 0.086
s Mean a=neal recharge 65 ach %0

6.7 Sustainable groundwater yleld

Table 15 shows the available groundwater volume for the combined LanEast/Lan\West Solar projects,
assuming three suitable levels of capture-to p - 1o%.m.wm.mo

mmmtmuwmmum 9 upon
rights is 5.7 ac-ft. vumwwmmuwunnmmmmamm
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of in one year repe (33.26/19.0) = 100 = 175% of the mean annual recharge, &
leve! of pumping that is sure to place ot risk existing natural ecosystems (Section 6.3).

Table 15. Available groundwater velume for LasEast and LanWest Solar.

No. Descrigton Units Adopted value

1 Caphure-10-recharge percentage L3 © 20 »

2 Avaiabie annual groundwater capture L3 00088 | 00'X2 | 00198

7. OTHER IMPACTS

[Semmany] [Appesdin] | (Ead o * (Yool
[Introduction] |Description of Prajects] [Water Resowrces]  [Rugped Selar|
[Therrs def Sof Sobar]  [Lanant/LanW et Solar]

7.1 Type of impacts

In additon to the impacts 1o geohy fgroundwater] and ydrological [riparian and upland)
nS A»emmmmwmus»mmmy

will have a pronounced impact on cther related natural Pacts 10 the following natural

resources or services are briefly described in this report:

Soils

Nutrients

Flora

Fauna

Carbon sequestration

Landscape.

DN s WN -

7.2 Solls

Construction of the Soltec solar projects in the Boulevard area will require extensive disturbance of
the natural desert soll, with negat) 0 8. Table 16 shows that the total devoloped
area amounts o 1,473 ac.

Table 16. Soiltec projects planned in Boulevard,

Ne. Project ~
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1 Rugped Sow 768
2 Twema del Sol Solar Q20
3 uné;;;v a3
] Lanest Solar kel
Sum Al wp'q:d; 1473

The construction of solar farms in the Boulevard desert backcountry may produce substantial and
largely unrecoverable disturbance 1o existing soll crusts 2 Biological sol crusts have a signficant role
in stablizng sof in 8 water-imited and, consequently, ercsion-prone emvironment. Crusts in the
Caifo desen are par ly vuinerable 10 anthropogenic stressors, including human footsteps
and grading-related disturbances (Fig. 50) Destruction of sol crusts by construction activites will
compromise the effectiveness of the natural services of sod stabilization and dust trapping. Crusts are

parculary Good at sequestering dust, oRen trapping dust for decades or knger. 2 Onsite surveys
m.yuwwmwm’.wwmwommwomuwwwlm

Fig 50 Abiclogcal soll crust in the Boslevard desert

7.3 Nutrients

In the Catfornia desert, where vascular plants are sparse, biological 5ol crusts are the main source of
nirogen and carbon. The fine s0d partcles trapped by biclogical sof crusts bind essental plast
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nutrients, increasing soil fertiity. Wmmummwmmmqun
nutrient-imited ecosystems such as the Calfornia desert. Once plants g
hmmmmmwmmwzmmwm
growing in uncrusted soils (Beinap 2003). 24

74 Fiora

The land disturbed within a solar project site could lead to changes in 1 flora. E;
habitat disturbances can faciitate the colonization of natural areas by invasive plants (Brooks 2009).
Construction machinery and other earth-maving equip could cary plant and

seeds from other construction sites to the solar site (San Diego State University ef &l 2002), The
irvvasive plants will also likely benefit from water used % suppress dust during solar farm construction.

L tat fa the spread of & can the length of the
hmmmsuwnmummumummW Alen
Qrasses have a different phenciogy that the native herbaceous flora. Alien grasses germinate in the
fall and dry by early spring. in contrast to the native flora, which germinates in the winter and remains
green much longer (Brooks of 8l 1999). Decomposition of organic matter is siow in and regions: thus,
thick layers of annual plant itter ofien develop where annual grasses are abundant. The accumulation
of Mer can lead to increased size and intensity of fires and can shorien the ime between events
(Brooks 1999)

Ien annual ies and the fre y and size of fires are positively d. Iy

provide 8 more persistent and unformly distributed fuel than is normally supplied by native plants
(Brooks and Matchett 2006). Fires were Y in the Ci desert due o the
P ] Gt fuel. Therek native p shrubs are poorly adapted 10 the
i ing y of pogenk: fres (Brocks 2002) 28

A shift in the natural fire regime triggered by industrial-scale solar energy generaticn faclities could
gve invasive plants an advantage over native plants. Once a fre regime that favers invasive annuals
over native plants is d of p conditions could be difficult (Brooks of al
2004). demmmmmmwwmdnﬂm

9es in natural plant community structure and 00d webd dynamics

(&oolu 2000)
7.5 Fauna

Fencing surrounding a solar tacility removes the habitat 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 access forage, fencing that directly removes a vital
WMMMMMM»W Fencing can aiso act as a bamer, restrictng

Y g the of cartain $p
7.6 Carbon sequestration
The solar are typically led In areas were veg has teen /] or
9 d. The of native veg: effectively its carbon seq.
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capacty In.uoneo gwwm-mmwamnnmw

Y The reduction in Carbon sequestration Capacity must
Nmumdonwgmwmmudd 2012, Dudek 2012). The
loss of other natural services (Section 7.2) which may accrue as a result of vegetation removal could

be exceedingly dffcult 10 quansty

7.7 Landscape

R of native vep with 3 large number of solar ackers (7.200 CPV trackers) wil
MNW of the B y. The cost in the loss of natural landscage

resources does not lend itself readily 10 economic evaluation. The glare Created by the solar panels
wil detract upcn the natural landscape and permanently impair e pristine beauty of e

surr gs. The CPV prop by Sotec are very large (25' x 48" = 1,200 sq ®) (Fig. 12).
and the solar farms’ massive features (Table 1) will be extremely hard, if not impossible, 1o mitigate
(Fig. 51)

1 =g 1 ==

e 3 - 1 1 ! =
o 1 =
PNy 1
i

Fig 51 Glare due 15 Sotec Solar nstaliaton on » typecal day [PRoto Saken at the campus of
he University of Callfcrnis San Diegs ot 500 pm, 0n September 20, 2013

8. SUMMARY

L L X e T
[Description of Projocts| [Waser Resomrces] [Rugped Sodarf  [Thorrs dof Sof Selar]
[LanEastTanWent Sobar]  [Other Impocts|

8.1 Groundwater recharge

hitp:/fwww.ponce. sdsu.edwboulevardsoitec. biml 1312014

December 2014 7345
Final PEIR 110 54




Response to Comments

Impact of Soitec solar projects on Boulevard and surrounding communities, San Diego ... Page 53 of 60

The p Industrial-scale of solar energy in the Boulevard area will have significant
th on the s water and other refated natural
mmnmmw The area has an and/semiand cimate, with 15.82 in of mean
annual precipitation (Section 3.1) The p ] Y is the chaparral, which thrives under the
ardisemiand conditions of the Coastal Range of Scuthem California. Swrface runoff and surface
SIrage are neary nonexistent. thus, the only availsble water for i of indt
is groundwater. The local aquiers are fractured-rock aquifers, of fast hydraulic response and low
specific yield (Section 4.3, Fig. 24)

The use of groundwater n and regions, where the supply is Scaece, IS SUbECt 10 Imponant theoretical
and peactical considerations, which 10 this date remain largely unrescived. The first issue is the
method of of g ge. In Nature, all groundwater is connected; therefore, the
mwmmn.»mmmmmmnmmmw

must be y % some extent (Section 4.5). Taking the contributing surface
[watershed] drainage area as the control volume effectively the g into a
commons and, thus, subject 10 The Tragedy of the Commons (Hardn 1068). Overexpicitation by one
of more users will perforce mean the eventual demise of the and the ruin to all.
Mcmmuwmmmmnumcbmmmm
addition to hydrogeciogy, this mit must include hydrological, ecotry ol and
considerations.

The second issue is the method of evaluaticn of net gr harge. All g 5in
driven by regh G fow ong in regions of
WMUWM“MMWNW typicaly where the
water table intersects the ground surface (Section 4.2). Most groundwater discharges into the surface
mmmmmmumum«hwwwmm
diwetiand Y (Sophoch 2000). Very ittie groundwater manages 1o bypass
nmmmmmmmmmmuumu) Under pristine
conditions, ge is equal to ge; therefore, net g o0 is eff y 2er0.
mwmmmnmnummmmmmmmm“
Capture 9 ™e ge and the 0 y, capture is
Mwlmmmnmm either natural uses (basefiow, mww«
wetland) or anthropogenic.

™e g of the B area are very imited. Recharge in this and/semiarnd
region is estimated to be 0,066 fyr. A conservative evakuation of groundwater availability, which does
not encroach upon existing rights, is based on the projects’ area (Sectons 4.5, 5.3, and 6.5). Table 17

shows a Yy of annual recharge and warter ummmm
planned in Boulevard, The of the water with the gr pe shows
that the greatly ds the >

Table 17. Summary of water demands for Soltec projects planned in Boslevard.
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(act) {ac-my (o]
1 Rupged Solar 768 w0 nw 145
2 Tiena del Sol Solar 420 o 8137 F=3]
34 | LasEastlanWWest Sowr | 288 1o nH 175

8.2 Sustainable groundwater yleld

S vaives of g ywic are based on @ suitable percentage of recharge, even
though in practice there is no relation between them (Ponce 2013). A 10% value Is considered
consecvative, a 30% value represents a compromise of mid-point value. Capturing the entiee amount
of recharge, that is, 100%, or even more, as noted in Table 16, is considered unsustainable, in view
of the negative effect that 2 Is likely 1o have on long-term discharge Awwumol

capture-fo-recharge, say 30%, ges the of a coupled
system, g %0 peotect fiow and riparianiup mmmm
caused by the pumping of g .
Table 18 shows ratios (and ges) of water 40 cap for the Boulevard
Soitec projects. In all cases, the d greatly the capture, when sustainable
ywid is taken into R » that the Boul area does not have enough
groundwater rescurces % support Industrial-scale solar development, even for the one-year
construction perod.
Tabde 18. Water demand 10 allowable capture for Boulevard Soiec peojects.
- Water
No. Project capture ‘water demand aliswable alowable
(acty) (ac-tt) capture capture
o
1 | Rupged Solar 1515 7318 w @
2 || T cel Sol Solar 831 8137 78 8
34 | LarEsatilasiVost Solar a7 n» L84 £
8.3 Imp to hy gy and ydrology
Impacts of the proposed industrial-scale solar 1o the hydroiogy and Y gy of the
Boulevard area are likely 10 be diverse and Qing. Imp
dot the of B near the dmwsmcmmm Mbn

sizable community of coast live oak near the Rugged Solar peoject, which is likely 1o be affected by
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the pumping of groundwater in the vicinity, beyond a sustainable limit (Section 4.3) Within this
community, one very large specimen s estimated to be at least 300 years oid, a relic by all accounts
{Fig. 29).

Numerous spreings have been documented in the McCain Valley foothills, next to the Rugged Solar
project ste. These springs are fed through advective flow in the underdlying fractured.cock aquifer
(Ponce 2007). Thus. upland spring-fed woody vegetation stands 1o be negatively affected by
groundwater capture in the vicinty (Figs. 25 and 26). The siting of Rugged Solar through Tule Creek
and its flood plain is questicnable; the risis of fiooding and flocd damage are licely 10 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
%0 Unnamed Croek, west to Tierra del Sol Creek. and southwest 1o Cafada Seca (Section 5.5).
These theee creeks eventually flow into Mexico. The effect that increased runcé due 1o deveicpment
will have on the flow of these creeks has not been established. In the event that project water is
obtained from local wells, riparian and upland resources in the vicinity will be negatvely affected
These include Unnamed Creek, which supp a szable sty of coast kve oak (Fig. 40), and
the unique upland Enear forest of red shank n the neighboring Tierra del Sol watershed (Fig. 43).

The Tierra del Sol project site abuts with the community of Jardines del Rincon, in Mexico. To this
date, there is no record of any input having been sought from staikeholders on the Mexican side of the
border (see Appendix)

The LanEastLanWest projects are being sited, for the most part, on top of the Walker 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 greatly promi in the event that industrai-scale
solar cevelopment takes place as planned (Figs. 44 10 48). In the event that the needed amount of
project water is obtaned from local wells, there i a high risk that the groundwater table may drop
below historic levels, with conseguent negative efects on the Walker Creek meadow and associated
fiparian ecosystems.

The current Lan\West plot plan the risk of g In the event that Walker Creek were to
reach flood stage (Section 6.3) With the everpresent threat of global climate change, a heightened
fiood risk remains a distinct possibility. This is particularly the case during strong El Nifio events,
which hawe hit California with g froquency in the recent past (Section 4.1).

8.4 Concluding remarks

The planned incustrial-scale development of solar energy in Boulevard and ding

is bound to permanently change the rural character of these East San Diego County communities
Whie the negati P of energy e wil be feit locally, #s benefits wil accrue
someahere else, very ikely in distant urban gs. B has an climate, with
lmaed precipitation. an avowed scarcity of surface water, and often highly destructve fcodwaters.
Over the years, the lack of relable 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 prevaling climate
eflectively means that groundwater recharge is very limited. In addition, me‘m

anﬂﬂ““bh y regarding the app control
h on kmited groundy mmmwwmbm
»mummmmm both natural and PO grouncwater users

©n both sides of the U.S -Mexico border are kkely to be affected,

Al this juncture, the issues of groundwater sustainabilty are, unfortunately, not very well defined.
Sustainable yield is reckoned to be a moving target, subject 1o adaptive management (Seward ef al.

‘A‘M) To remain comprehensive, sustainable yield must include hy o' and

i hhmd”MSﬂanbew
the planned/postulated of gr capture with the needs of rip and
upland Y which provid mm&mﬂmwmwu
am, should place at risk existing natural Y Other notwith 9. the

Boulevard Soitec projects must resort 10 imported water 1o satisfy their noeds.

APPENDIX

|+ (Tep}
m‘m Nﬂw lwlﬂl [Therrs del Sof Solar|
[LanEastLaaWest Solar]  [Othar Impacts]

Letters from Mexican agencies (In Spanish).

o International Boundary and Water C (& de Limites y Agues
entre México y los Estados Unicos).

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

» Muncipality of Tecate, Baja CaMomia, Mexico (Ayuntamiento de Tecate, Baje Caitfornia,
México)
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